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War  Department, 
Office  of  the  Chief  SiaNAL  Officer, 

Washington,  I).  C,  November  15,  1880. 
Sir:  The  established  course  of  drill  and  instruction  in  military  sig- 
naling and  telegraphy,  meteorology  and  the  Signal  Service  duties  at 
stations  of  observation  and  report,  together  with  the  military  drills,  has 
continued  at  the  school  of  instruction  and  practice  at  Fort  Whipple,  Va. 
The  apparatus  needed  for  the  study  and  exercises,  with  instruments, 
for  practice  in  the  meteorological  duties  at  stations  of  observation  ;  the 
equipment  for  the  drill  in  field  signaling  ;  the  drill  with  the  field  tele- 
graph train;  the  construction  drill  for  permanent  telegraph  lines ;  and 
the  duties  on  signal  and  telegraph  stations  is  full  and  has  been  improved 
by  useful  additions.  The  duties  at  the  post  are  conducted  under  strict 
military  rule.  The  course  at  Fort  Whipple  is  intended  to  furnish  and 
maintain  a  force  of  enlisted  men,  selected  after  examination,  disciplined 
as  soldiers  and  fitted  by  special  instruction  for  the  special  duties  of  the 
Signal  Service. 

Particular  attention  has  been  given  in  the  year  just  passed  to  the 
drill  of  the  force  with  arms  and  to  such  armed  maneuvers  as  would  be 
necessary  for  the  corps  in  time  of  war.  A  rigorous  practice  of  this  kind 
is  required  for  a  force  organized  to  act— armed,  if  need  be— independ- 
ently of  other  organizations,  and  to  be  capable  of  protecting  with  its 
own  guard  its  own  material  and  works. 

Experiments  in  signaling  and  telegraphy  are  made  at  Fort  Whipple 
under  proper  supervision.  It  is  endeavored  to  keep  up  in  all  improve- 
ments with  the  progress  made  by  scientific  ingenuity  in  the  special 
duties  of  the  service,  in  the  use  of  improved  war  material,  and  in  the 
different  modes  of  rapid  communication  now  necessary  and  expected  to 
be  used,  as  of  course,  in  war.  With  each  ensuing  year  the  duties  of 
corps  analogous  in  their  service  to  the  Signal  Corps  become  more  promi- 
nent, and  hardly  a  month  passes  without  some  suggested  improvement 
in  telegraphic  or  signal  apparatus,  or  in  the  methods  of  using  them. 
Such  are  here  tested  as  may  have  received  the  notice  of  this  office,  or 
to  which  attention  is  directed  by  higher  authority.  It  is  by  following 
plans  determined  by  tests  had  at  this  office  and  at  Fort  Whipple  that 
the  proper  construction  of  the  iron  lines  now  so  successfully  used  on  the 
sea-coast  and  for  the  connection  of  posts,  settlements,  and  stations  on 
exposed  frontiers  and  in  the  uninhabited  interior  has  been  arrived  at. 

The  telegraphic  line  connecting  Fort  Whipple  with  this  office,  a  field 
line,  has  been  in  constant  use,  different  forms  of  telephones  being  em- 
ployed upon  it.  Telephonic  communication  is  adopted  as  the  usual 
mode  for  all  communications  between  this  office  and  Fort  Whipple. 
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The  -wires  are  so  arranged  aud  fitted  with  instruments  that  the  ordinary 
modes  of  telegraphing  may  be  used  for  any  matters  requiring  to  be  of 
record.  As  a  result  of  the  experiments  with  telephones,  telephonic  com- 
munication has  been  established  at  points  upon  the  sea-coast.  Where 
connecting  the  life-saving  stations,  it  has  been  used  with  fair  success. 

A  series  of  experiments  has  been  made  with  sun-flashes,  with  a  view 
of  improving  upon  the  forms  of  heliograph  to  be  adopted  for  the  gen- 
eral uses  of  the  Army,  and  it  is  believed  that  soon  an  improved  helio- 
graph will  be  adopted  which  combines  great  simplicity  witli  efficiency. 
There  have  been  other  experiments,  for  which  the  post  and  the  force 
stationed  at  it  furnish,  as  they  are  intended  to  do,  good  facilities,  as  de- 
scribed in  preceding  reports. 

The  duties  at  this  post  are  conducted  under  strict  military  rule.  The 
post  is  controlled  as  connected  with  and  as  forming  part  of  this  office. 
The  officers  of  the  Signal  Corps  pass  a  course  of  drill  and  instruction, 
and  serve  regularly  at  this  post,  before  being  put  upon  any  other  duty 
of  the  Signal  Service.  It  is  recommended  that  all  officers  of  the  Army 
intended  to  be  instructed  as  acting  signal  officers,  or  to  be  temporarily 
instructors  in  geographical  military  departments  for  the  field  duties  of 
the  Signal  Service,  be  here  instructed  before  being  put  upon  detached 
duty.  Instructors  not  themselves  thoroughly  instructed  are  worse  than 
useless,  and  bring  discredit  on  the  Signal  Service.  It  is  aimed  to  fur- 
nish, by  means  of  the  thorough  course  of  study  and  practice  at  Fort 
Whipple,  a  force  of  eulisted  men,  enlisted  after  examination,  thoroughly 
disciplined  as  soldiers,  and  fitted  by  careful  instruction  for  the  special 
duties  of  the  Signal  Service. 

The  im])()rtance  of  the  field  duties  of  the  Signal  Service,  and  of  the 
modes  of  communication  such  services  make  possible,  are  now  recog- 
nized throughout  the  world.  The  modes  of  instruction  in  field  or  out- 
door signaling,  now  nearly  similar  in  the  Army  and  Navy  of  the  United 
States,  ought  to  be  made  so  absolutely,  and  a  course  so  complete  estab- 
lished that  any  lorce  of  either  arm  will  be  surely  competent  at  any  time 
to  put  itself  in'signal  communication  with  any  other  force  either  of  its  own 
or  of  the  other  arm  within  signal  distance.  It  is  not  necessary  now  to 
i  <>l)rcsent  at  length  to  any  who  have  served  in  or  read  of  recent  wars, 
the  propriety  iiiid  the  need  that  any  armed  t'oice  ofimy  army  should  be 
able  to  telegrai)li  or  to  coTumunicate  by  other  signals  with  any  other  of 
the  same  nationality  or  obeying  the  san»e  general  command. 

The  liabitual  practice  of  tiie  duties  of  field  signaling  and  telegraphy 
ought  to  become  a  ])aTt  of  llie  regular  exercises  adopted  for  the  miUtia 
fon^es  of  the  diflerent  States.  To  a  small  extent  this  practice  has  been 
already  entered  upon  in  some  of  the  States. 

Tlie  course  of  instruction  at  Fort  Whipple  fi)r  officers  to  be  acting 
signal  officeis,  and  tiiat-  I'or  enlisted  men,  candidates  for  promotion  to 
to  the  grade  of  sergeant,  in  t  he  Signal  Corps  or  to  tlie  grades  of  lirst-class 
privates  and  corporals,  are  given  herewith.  (Paper  1.)  They  embrace 
such  branches  of  study  as  experience  has  shown  best  suited  to  fit  the 
pupil  for  the  different,  positions  of  duty  iji  which  he  may  be  placed. 
Papers  2  and  3  exhibit  the  names  and  number  of  officers  instructed 
aud  the  amount  of  field  practice  had  by  each. 

During  the  year  ending  June  30,  ISSO,  eight  conunissioned  officers 
were  under  instruction,  of  whom  five  (•()ini)h't(Ml  the  full  course  in  mili- 
tary sigualing,  telegrapliy,  and  nieteorolog.y,  and  tlnce  are  still  under 
instruction. 

JCighty-two  onlisted  men  have  been  instructed  fior  the  position  of 
assistants  to  obs(>rvers.  Of  this  number,  fifty -nine  completed  the  courso  of 
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instruction,  drill  and  practice,  passed  the  necessary  examination,  and 
have  been  ordered  to  duty  at  stations  as  assistants.  Two  were  dis- 
charged the  service  at  their  own  request,  three  for  cause  upon  the 
recommendation  of  the  Chief  Signal  Officer,  and  eighteen  are  still  under 
instruction.    (Paper  4.) 

One  enlisted  man  has  been  instructed  for  promotion  to  the  grade  of 
sergeant,  and  four  for  promotion  to  the  grade  of  corporal.  Of  these, 
four,  successfully  passing  the  examination,  have  been  promoted  and 
assigned  to  stations,  and  one  is  still  under  instruction.    (Paper  5.) 

The  action  of  Congress,  in  permanently  organizing  the  enlisted  force 
of  the  Signal  Corps  and  increasing  its  number,  has  imposed  additional 
labor  upon  the  instructor. 

The  habitual  drills  with  arms,  at  the  post  of  all  the  enlisted  force  sta- 
tioned at  the  office  of  the  Chief  Signal  Officer  in  Washington,  in  connec- 
tion with  the  enlisted  force  at  Fort  Whipple,  has  continued  during  the 
year. 

During  the  year  ending  June  30, 1880,  First  Lieut.  R.  P.  Strong,  act- 
ing signal  officer,  has  remained  in  charge  of  the  post. 

The  duties  of  instruction  were  under  the  immediate  charge  of  First 
Lieut.  F.  C.  Grugan,  acting  signal  officer,  until  November  19,  1879,  at 
which  date  he  was  relieved  by  First  Lieut.  B.  H.  Gilman,  acting  signal 
officer,  who  remains  in  charge,  and  performs  in  addition  the  duties  of 
quartermaster  and  commissary  of  the  post. 

Acting  Assistant  Surgeon  L.  W.  Ritchie  was  relieved  from  duty  as 
post  surgeon,  March  20,  1880,  and  succeeded  by  Acting  Assistant  Sur- 
geon Thomas  E.  Massey,  who  remains  in  charge.  Dr.  Ritchie  had  been 
on  duty  at  the  post  continuously  since  September  23,  1869,  and  the  rec- 
ords show  that  his  duties  were  faithfully  performed. 

The  storage  capacity  of  the  water  supply  of  the  post  has  been  doubled 
by  the  erection  of  an  additional  tank  holding  ten  thousand  gallons. 

A  fire-engine  is  needed  for  the  proper  protection  of  the  buildings  and 
the  valuable  property  stored  at  the  post. 

The  number  of  men  at  Fort  Whipple  for  duty  has  varied  during  the 
year  from  thirty- eight  to  sixty-two,  and  the  number  of  officers  from  two 
to  ten.  The  average  number  of  enlisted  men  present  during  the  year 
has  been  fifty-two. 

The  morning  report  of  Fort  Whipj)le,  Va.,  for  June  30,  1880,  exhibits 
forty-eight  enlisted  men  present  for  duty,  of  whom  three  were  signal 
sergeants,  two  were  corporals,  forty-one  privates,  one  commissary  ser- 
geant, and  one  hospital  steward.  Of  this  force  one  private  was  a  can- 
didate for  promotion  to  the  grade  of  corporal  and  twenty-six  privates 
were  under  instruction  for  the  position  of  assistant  on  station. 

In  preceding  reports  the  Chief  Signal  Officer  has  expressed  his  con- 
viction that  the  economy  assured  to  the  United  States  by  the  duties 
]>racticed  at  this  i>ost  far  exceeded  the  annual  cost  of  maintaining  it. 
Longer  experience  confirms  this  view. 

As  stated  in  that  report,  this  post  alone  has  made  it  practicable  to  put 
on  station  duty  and  in  charge  of  stations  those  non-commissioned  offi- 
cers and  men  only  who  have  been  drilled,  taught,  tried,  and  so  known 
to  be  fit  for  the  labors  and  responsibilities  to  be  required  of  them. 
There  is  no  one  of  its  varied  duties  but  to  which  the  force  of  the  Signal 
Corps  can  be  here  habituated  in  practice  before  being  brought  to  face 
the  difficulties  of  its  actual  discharge.  The  benefits  resulting  from  the 
school  as  one  of  practice,  in  which  men  are  trained  to  be  at  once  soldiers 
and  students,  have  been  apparent  throughout  the  United  States. 

The  enlisted  men  of  the  Signal  Corps  are  engaged  on  duty  as  con- 
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stant  in  time  of  peace  as  in  the  presence  of  actual  war.  The  uses  of  the 
post  at  Fort  Whipple  for  the  discipline  and  instruction  of  the  ofdcers 
and  enlisted  men  of  the  corps  do  not  cease  while  either  remain  m  the 
service.  The  force,  made  usefnl  in  time  of  peace  by  employment  through 
which  it  is  now  admitted  they  return  to  the  United  States  more  than 
the  cost  of  the  service,  is  kept  in  readiness  for  any  emergency  of  armed 
duty  by  regular  drills,  in  which  the  officers  and  men  stationed  at  this 
office  and  those  whose  changes  of  station  bring  them  even  temporarily 
within  reach  of  Fort  Whipple  are  there  practiced  and  maneuvered  as  a 
part  of  accustomed  duty.  IMen  thus  practiced  are  trained  in  discipline, 
and  look  upon  events  transpiring  in  their  vicinity  with  soldierlike  views. 

The  advantages  of  having  distributed  in  the  different  cities  of  the 
United  States  a  force  of  men  with  such  training,  habituated  to  acting 
in  concert  by  order  and  promptly  ;  capable  of  reporting  simultaneously 
by  telegraph  and  in  cipher,  as  a  duty,  upon  matters  of  military  interest 
to  which  their  attention  may  be  directed,  aside  from  the  routine  duties 
of  their  station,  have  been  sufficiently  evidenced.  The  self-possession 
of  the  non-commissioned  officers  in  charge  of  stations,  their  prompt, 
concise,  and  reliable  reports,  rapidly  collected  over  great  extents  of  ter- 
ritory, for  the  information  of  superior  authorities,  in  emergencies  which 
have  occurred,  have  received  the  warm  commendation  of  officers  high 
in  rank.  The  rapid  making  of  reports  of  this  character  and  their  trans- 
mission by  telegraph,  by  aerial  signals,  or  by  other  methods  of  commu- 
nication, is  the  especial  duty  required  in  the  service  of  the  corps  m  time 

^  Itis  considered  that  the  movements  of  the  Army  of  the  United  States 
can  be  made  by  this  agency  as  rapid  on  occasions  of  need  as  any  of 
which  there  is  record.  ^       •  •  i 

It  is  difficult  to  compute  in  money  value  the  power  of  attaining  sucU 
results.  The  advantages  resulting  to  the  War  Department  and  to  those 
especially  charged  with  the  management  of  the  duties  so  varied  and  ex- 
tensive as  those  of  the  Signal  Service  have  become,  from  the  knowledge 
that  of  all  the  force  of  the  Signal  Corps  the  course  pursued  leaves  no 
man  who,  called  upon  for  any  duty  of  the  service,  would  fail  to  be  found 
fitted  for  it  by  careful  instrnction,  are  evident.  ^  ^ 

Meager  reports  only  have  been  received  of  the  instruction  for  the  held 
duties  of  the  Signal  Scrvici^  liad  clsewluMc  than  at  Vovt  Whipple. 

In  the  Departniciil  oI  IIh-  Missouri,  rci)orts  of  instruction  in  field  sig- 
naling have  been  received  from  Voi  t  Bliss,  Tex. ;  Fort  Kiley,  Kaiis. ;  Fort 
Gibson,  Ind.  T.,  and  Fort  Union,  N.  Mex. ;  and  in  the  Department  of 
the  Kast,  from  Fort  Wayne,  Mich. 

The,  chief  signal  officer  nMuains  of  the  opinion  that  the  general  uistruc- 
tion  of  the  Army  in  signaling  and  lelegrapli.v,  to  be  successfully  carried 
on,  should  be  c(>nli(led  only  to  olViecMs  wiio  liave  tlieniselv(>s  been  care- 
fully instructed,  and  wlio  are  responsible  to  the  Chief  Signal  Officer  lor 
the  discharge  of  tlieir  duties  as  instructors.  _  . 

Itisagauj  reconnnended  that  provision  be  made  that  a  iorce  of  six 
subaltern  officers  may  be  constantly  under  instruction  at  Fort  Whipple, 
Va.,  in  the  duties  of'lield  sigualing  and  trlegrapliy,  it  being  understood 
that  as  each  shall  h:\.\o.  e()nii)U"le<l  die  course  and  i)assed  the  necessary 
exafnination,  hesliall  join  Lis  c(.iupany  and  regiment;  the  nund)er  under- 
tuition  attlie  school  of  instruction  to  he  kei)t  constant  by  detads  to  be 
made  from  couipanios  and  regiments  not  before  instructed,  as  vacancies 
occur.  „  .  . 

Tlie  legislation  of  the  act  api)roved  .June  10,  1880,  increasing  the  cii- 
listed  force  of  t  he  Signal  Cori)s  by  fifty  addit  ional  men,  has  been  aiul  will 
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be  productive  of  good  results.  This  and  previous  legislation  has  fixed 
the  service  on  an  honorable  footing,  and  opened  a  career,  of  which  they 
are  proud,  to  the  best  class  of  young  American  citizens.  The  applica- 
tions for  enlistment  are  numerous.  The  severe  examinations  are  suc- 
cessfully undergone.  The  clause  providing  "  that  two  sergeants  may 
in  each  year  be  appointed  to  be  second  lieutenants,"  gives  that  stimulus 
of  permanent  service  and  promised  reward  so  long  and  earnestly  sought 
for.  The  success  of  this  desired  legislation  is  largely  attributable  to 
the  steady  and  strong  support  of  the  Secretary  of  War. 

Each  year,  however,  since  the  passage  of  this  act,  additional  duties  not 
then  contemplated  have  been  imposed  by  Congress  upon  the  corps. 

The  candidates  for  enlistment  in  the  Signal  Corjis  become  year  by 
year,  as  the  service  progresses  and  is  api^roved,  more  numerously  rep- 
resentative of  the  better" educated  classes  of  citizens. 

The  men  to  be  enlisted  are  required  to  pass  first  a  preliminary  physi- 
cal and  educational  examination  before  they  are  accepted  for  enlist- 
ment. After  enlistment  they  are  sent  to  Fort  Whipple  to  be  drilled  and 
instructed.  They  are  then  tested  by  practice  and  further  taught  by  a 
year  of  duty  and  study  in  the  positions  of  assistants  at  stations.  They 
are  instructed  later  in  higher  branches  at  the  school  of  instruction  at 
Fort  Whipple,  and  again  examined  and  again  tested  by  practice  before 
being  intrusted  with  the  management  of  stations.  They  are  held  to  a 
rigid  observance  of  duty  and  with  careful  discipline  at  their  several  sta- 
tions. The  plan  has  furnished  a  force  of  soldiers  of  superior  education 
and  good  character  at  the  many  stations  throughout  the  United  States. 
Their  work  is  in  evidence. 

The  work  aggregating  at  this  office  has  become  each  year  more  ex- 
tensive. A  field  of  operations  actually  coextensive  with  the  northern 
hemisphere  is  now  within  its  scope. 

The  details  are  many  and  complicated,  each  requiring  to  be  elaborated 
for  each  day  with  the  many  checks  necessary  for  accuracy,  and  each 
limited  for  its  discharge  to  fixed  and  brief  periods  of  time. 

The  organization  of  the  service,  improved  by  exi)erience,  has  permit- 
ted each  branch  of  duty  to  be  carried  on  with  regularity.  The  force  on 
duty  at  this  office,  small  in  view  of  the  onerous  and  extensive  duties 
devolved  upon  it,  has  been  at  times,  and  necessarily,  overworked. 

The  staff  of  the  office  since  the  date  of  the  last  annual  report  has 
been  constituted  as  follows :  First  Lieuts.  J.  P.  Story,  H.  H.  C.  Dun- 
woody,  Robert  Craig,  C.  E.  Kilbourne,  and  H.  W.  Howgate,  acting  sig- 
nal officers  and  assistants,  who  have  been  in  charge,  respectively,  at 
difi'ereut  periods,  of  records,  general  correspondence,  orders  and  enlist- 
ments; of  the  general  charge  of  instruction,  and  general  suj)ervision  of 
non-commissioned  officers  and  assistants  on  station  duty ;  the  receipt, 
record,  and  publication  of  daily  weather  reports ;  and  of  the  property 
division. 

First  Lieuts.  J.  P.  Story,  H.  H.  C.  Dunwoody,  Robert  Craig,  C.  E, 
Kilbourne  and  A.  W.  Greely,  acting  signal  officers,  and  Cleveland  Abbe, 
A.  M.,  have  alternated,  under  the  direction  of  the  Chief  Signal  Officer, 
in  immediate  charge  of  the  issue  of  cautionary  signals,  synopses,  and 
indications,  and  the  preparation  of  the  publications  of  the  office. 

First  Lieuts.  J.  P.  Story,  H.  H.  C.  Dunwoody,  J.  McClellan,  J.  A. 
Buchanan,  S.  C.  Vedder,  C,  A.  Booth,  and  B.  H.  Oilman,  and  Second 
Lieut.  C.  A.  Tingle,  acting  signal  officers,  and  Second  Lieuts.  L.  E.  Se- 
bree,  J.  S.  Powell,  and  W.  A.  Glassford,  Signal  Corps,  TJ.  S.  A.,  have 
been  at  different  times  attached  to  the  office  as  inspectors. 

The  Chief  Signal  OflQ.cer  refers  with  pleasure  to  the  faithful  services 
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of  these  officers,  as  also  of  those  serving  at  Fort  Whipple  and  on  de- 
tached duty  elsewhere.  The  zeal  and  interest  in  the  service  manifested 
by  the  acting  signal  officers  as  a  class,  have  won  success  in  the  duties 
with  which  they  have  been  charged. 

The  aggregate  of  office  correspondence  has  become  very  large,  em- 
bracing many  thousands  of  communications,  exclusive  of  telegrams  sent 
andreceived.  The  record  is  herewith.  (Paper  6.)  While  the  office  work 
has  increased  in  magnitude,  it  has  not  changed  markedly  in  character 
since  the  date  of  the  last  annual  report.  As  then  stated,  the  office  is  in 
communication  with  numerous  foreign  correspondents,  having  now  of- 
ficial relations  with  the  scientific  men  and  the  chiefs  of  meteorological 
services  of  nearly  every  prominent  power  in  the  northern  hemisphere. 
It  has  become  the  acknowledged  center  for  meteorological  information 
on  the  continent;  it  has  succeeded  in  connecting  itself  with  the  meteor- 
ological work  of  the  world.  It  maintains  a  system  of  exchanges  valuable 
and  interesting  at  once  to  those  who  send  and  who  receive,  more  exten- 
sive, prompt,  and  regular  than  would  have  been  possible  for  tLe  service 
without  the  aid  of  miUtary  organization  for  its  members  and  the  incident 
power  of  regulation  and  control  which  accompanies  it.  Co-operation 
wherever  sought  has  been  cordial  and  courteous. 

The  preparation  of  statistics  and  reports  upon  special  requests  for  the 
uses  of  individuals  or  institutions  and  journals  which  wish  to  publish 
data  is  a  work  of  magnitude.  The  numerous  applications  for  information 
on  various  subjects,  manv  of  them  only  indirectly  connected  with  the 
duties  of  the  office,  require  of  themselves  much  attention.  Bequests  lor 
consolidated  data  or  the  discussion  of  meteorological  tacts,  requiring  in 
compliance  days  of  labor,  are  made  at  times  apparently  without  thought 
of  how  much  has  been  asked  for.  It  has  been  the  rule  of  the  office  to 
furnish  whatever  lias  been  in  its  power  whenever  it  has  been  considered 
to  be  for  the  public  benefit.    (Paper  7.)  . 

The  work  in  the  ])r()i)erty  division  of  the  office  is  carefully  systematized. 
It  has  become  extensive  with  the  increasing  duties  of  the  service.  To 
meet,  as  it  was  hoped,  tlic  ^  iews  of  Congress,  an  economy  almost  par- 
simonious has  b(MMi  |»i  act  iced.  The  shrinkage  of  values  everywhere  has 
permitted  a  ivdiicl ion  olOuliays,  without  which  the  continuation  of  the 
workof  llie  ()lli<  (' ill  lis  ]))vscnt  scope  would,  with  the  appropriations 
now  available,  !ia\  <"  been  impracticable.  The  manageinent  and  the  ac- 
counting for  the  Slims  ai»pi()]»riated  lor  the  official  telegraphic  lines  ot 
the  United  States,  the  uses  ol' which  are,  by  law,  in  i)art  lor  coiuinercial 
l)iirposes,  as  well  as  lor  tlu>  special  duties  ol'this  ollice,  and  lor  the  con- 
dn(;t  of  mililavy  allairs,  has  become  a  work  involving  time,  care  and  le- 
spoiisihililA . 

A  number  of  useful  maps  and  eharts  have  been  prepared  in  the  map- 
room  of  the  ollice.  'i  he  W(n  k  of  this  room,  olleriiig,  as  it  does,  m  synojUu". 
view  and  ati  a  glance,  (he  results  had  from  thousands  of  observations 
.-xtemled  over  \  <';trs  ol  iahor,  and  coiideiised,  aHer  careful  consideration, 
into  Ihc  liiics"(,r  Ihc  cliarlin^,  becomes  yearly,  with  (he  lapse  of  time, 
more  valuable  lor  I  lie  sliidies  daily  necessary.  A  ghiiice  at  tlu^  eharl, 
exliibils  to  (he  s(udent  what  else  could  be  known  only  by  (he  i)ersonal 
experience  of  years.  It  is  desirable  to  increase  the  i'owo  employed  and 
the  work  oldie  room,  systematizing,  in  this  way,  the  scMit-s  ot  g(Mieral- 
izations  established  by  the  duties  of  the  service.  A  numbcM-  ol  clerks 
are  constaully  eini>loye(l  in  the  computations  necessary  to  lix  these  gen- 
eralizations. Oil  the  success  of  this  duty  will  rest  much  of  (he  per- 
manent advaIlC(^  (o  be  hoped  for.  . 

Three  hundred  and  lour  dollars  and  Ibrty-flvo  cents  have  been  received 
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(luring  the  year  ending  June  30,  1880,  from  the  sale  ©f  maps  and  other 
office  publications,  in  accordance  with  the  act  of  Congress  approved 
March  3,  1874,  authorizing  such  sale. 

The  many  inquiries  received  at  this  office  as  to  the  manner  in  which 
the  piiblications  of  the  office  may  be  procured,  indicate  the  want  of  a 
general  knowledge  of  the  fact  that  the  sale  of  copies  of  any  or  all  of  its 
publications,  or  of  any  map  or  papers  regularly  issued  by  it,  is  author- 
ized by  law  to  be  made  to  any  applicant  upon  the  payment  of  the  actual 
cost  to  the  United  States  of  the  paper  or  publication  sought  for.  Val- 
uable data  of  the  office  are  always  procurable  in  this  way,  for  the  study 
of  any  sufficiently  interested  in  the  subject  to  which  the  papers  have 
reference,  by  paying  the  very  moderate  cost  of  paper  and  printing. 

Nine  hundred  and  twenty-seven  meteorological  instruments  have  been 
purchased  for  station  use,  and  one  thousand  two  hundred  and  fifty-six 
have  been  issued  during  the  year  ending  June  30,  1880. 

The  artisans'  work  in  the  instrument  and  repair  shop  of  the  office  has 
steadily  increased  in  amount  with  the  increased  distribution  of  instru- 
ments and  the  number  of  stations.  A  number  of  meteorological  instru- 
ments, made  after  original  designs,  have  been  here  manufactured,  to  be 
tested  in  the  office  as  to  their  value  for  practical  use  or  for  the  purposes 
of  distribution. 

The  practice  of  sending  instruments  by  mail,  in  the  charge  of  postal 
agents,  under  the  special  arrangement  for  this  purpose  made  with  the 
Postmaster-General,  has  continued  to  be  successful,  and  is  of  material 
benefit  to  the  office.  The  superintendent  of  the  railway  mail  service 
and  his  assistants  of  the  Post-Office  Department,  as  well  as  the  agents 
of  that  department  generally,  have  rendered  careful  and  energetic  aid 
in  this  transportation.  Such  aid  is  important  to  a  service  now  ramify- 
ing into  every  portion  of  the  United  States. 

It  is  by  the  aid  of  the  postal  agents  and  the  facilities  had  through 
them  for  the  conveyance  of  instruments  over  their  routes,  that  the  wide 
distribution  of  meteorological  apparatus,  rendered  necessary  on  seas  and 
continents  by  the  plans  of  observation  and  study  now  adopted,  has 
become  possible,  and  will  be  maintained. 

A  considerable  number  of  instruments,  anemometers,  hygrometers, 
water-thermometers,  rain-gauges,  &c.,  have  been  issued  to  the  Chief  of 
the  Bureau  of  Navigation  of  the  Navy  Department  for  use  on  vessels 
of  the  United  States  Navy  in  making,  in  co-operation  with  this  office, 
the  naval  series  of  simultaneous  observations  directed  by  the  honorable 
Secretary  of  the  Navy  in  G.  O.  No.  220,  dated  December  25, 1876.  This 
office  supphes,  upon  proper  application  and  receipt,  any  instruments 
required  for  this  purpose.  Eeports  of  naval  observations  transmitted  to 
this  office  are  entered  on  the  international  btdlotiu  and  are  charted  upon 
the  international  weather  charts. 

A  number  of  instruments  have  been  furnished  for  temporary  use  on 
vessels  of  the  (;ommercial  marine  engaged  in  similar  co-operation  upon 
the  marine  series  of  observations. 

The  library  of  the  office  now  contains  four  thousand  four  hundred  and 
twenty-five  bound  volumes,  and  eight  hundred  and  eighty-nine  pam- 
phlets, being  an  increase  simce  the  date  of  the  last  annual  report  of  two 
hundred-  and  seventy-six  bound  volumes  and  sixty-seven  pamphlets. 
These  works  have  been  carefully  catalogued  and  are  filed  for  conven- 
ient reference.  The  list  comprises  an  extensive  collection  for  meteoro- 
logical research,  with  other  works,  relating  to  the  several  duties  of  the 
service.  Copies  of  some  of  the  volumes  are  not  to-be  found  elsewhere, 
and  are  especially  valuable.   A  number  of  important  works  have  been 
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obtained,  \villiout  cost  to  the  United  States,  from  foreign  societies  and 
associations,  in  courteous  exchange  for  the  publications  of  this  office. 

The  total  number  of  stations  of  observation  in  operation  June  30, 
1880,  within  the  territory  of  the  United  States,  and  maintained  for  the 
Signal  Service,  was  two  hundred  and  forty-seven,  including  those  upon 
the  telegraph  lines  in  charge  of  this  office,  and  the  special  river  and 
sunset  stations,  fi'om  which  reports  are  regularly  received.  Eeports  are 
also  received  from  seventeen  additional  stations  established  by  the  au- 
thorities of  the  Dominion  of  Canada ;  also  from  one  at  St.  J ohn's,  N. 
F.  and  one  at  York  Factory,  B.  A.  Telegraphic  reports  hare  been  reg- 
ularly received  throua-hout  the  y«ar  from  one,  and  mail  reports  front 
two,  stations  located  ""in  the  West  India  Islands,  and  during  a  portion 
of  the  year  telegraphic  and  mail  reports  from  three  others.  The 


„  uum- 
bei-^of  stations  froni  which  telegraphic  reports  are  received  at  this  office 
tri-dailv  is  one  hundred  and  forty-six  ;  the  number  from  which  one  tel- 
egraphic report  oulv  is  received  daily  is  thirty-four,  and  from  which  two 
telegraphic  reports  are  received  daily  is  one;  making  the  total  number 
of  stations  from  which  telegraphic  reports  are  received  daily  one  hun- 
dred and  eighty-one.  ,  -r^  c^.  ^  ^- 
The  sums  expended  for  the  service  secure  for  the  United  States  not 
only  the  reports  from  the  officially -estabUshed  stations,  but  incidentally 
those  had  from  the  additional  stations,  to  which  reference  is  made  else- 

The*  following  is  the  record  of  regular  stations  for  the  year  ending 
June  30,  1880 : 

ALBANY,  NEW  YOEK. 
\  Official  number ,  10.] 

T         1    42°  40' 

Latitutlo   ,^go  ^r,i 

Mean  annual  bavomot cr  (.•onocto.l  fov  t.Mn|..Maturo  aud  iustrnmcntal  error 

Established  December  22,  1873. 
Office,  No.  41  Slate  street. 

Sergeant  S.  \V.  r.cali  was  in  charge  ol"  the  station  iiiilil  December  lo, 
when  he  was  relieved  by  Sergeant  J.  O.  Barnes  and  ordered  to  Oswego, 
N.  Y.  Trivate  (>.  E.  Kelley  has  been  on  duty  as  assistant.  1  rivate  I.. 
A.  Smith  was  assistant  and  telegraph  operator  from  August  11  until 
March  25,  when,  owing  to  the  i-emoval  of  the  office,  his  services  were  no 
longer  recinired  and  he  was  ordered  to  this  office. 

'lli(>,  station  was  inspected  in  August,  1879,  and  m  June,  1880.  In 
■  both  instances  lh(>:  oilice  was  found  in  excellent  condition. 

The  ICrie  Oanal  closed  November  25,  and  the  llmlson  Kiver  Decoiubcr 
0,  1S7!).  Peoples"  line  ol"  steamers  began  running  on  March  10,  Erie 
(!anal  opened  Ai)ril  10.  ii , 

The  ollKio  was  removtMl  from  a  building  on  the  grounds  of  the  I)u<lle> 
Observatory  to  its  pi-esent  location,  No.  44  State  street,  March  15. 

10  X  tracts 'from  the  observer's  somi-aiiiinal  reports: 

'Vhr  inleivHt,  in  lln- servi.'e  \h  .laily  inereasin^;  l.UHiness  men  an.l  .sludenia  oomo  to 
the  ..(lien  ior  inlornialion  in  v^iM 
'J'he  j>a.l)erH  in  l  inn  eil.y  (leM(^rv 


„i..„  ,o..  in.onnatn-n  ,n  ...erenee  . Mn,  '^V!r^-^]^^^^;;^^^^^^^  i„ 


i„ui.lo.v6H  e.iu.inK  lo  il.e  olli.-e  .laily  U)  obtain  iulorii.alion  lor  piibUcatiou. 
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PUBLICATIONS. 


NumW  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30  1880  28  754 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30  1886' '  8  316 

Niftnber  of  Local  Reports  issued  during  the  year  ending  June  30  1880  '    "    "  '  qoq 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880  ....  C2^> 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880  ...           "  130 


Total  , 


38.  804 


ALPENA,  MICHIGAN. 

[Official  mmher,  85.] 

Latitude   ,r,o  r,/ 

Longitude  ....]][[[[[." '        330  >>8' 

Elevation  of  barometer  above  mean  sea-level  V.V.V '608  25  feet 

Mean  annual  barometer  (corrected  for  temperature  and  inVlrum'enVal  error 

only)  for  seven  years   29  -'25 

Mean  annual  barometer  (reduced  to  sea-level)  for 'seven  years" .  .  .  '. 29"  971 

Mean  annual  temperature  for  seven  years   "    42°'  0 

Mean  annual  rainfall  for  seven  years  '-'- !ir.'-'. !'.".'.'.'..  3.5'78  inches. 

Established  September  10,  1872. 

Office,  corner  Fletcher  and  Dock  streets. 

Sergeant  J.  A.  Barwick  has  been  in  charge  of  this  station  throughout 
the  year.  On  May  13  Private  J.  T.  Foy  was  ordered  from  Milwaukee 
to  assume  temporary  charge  of  the  station.  Sergeant  Barwick  having 
been  ordered  to  Detroit  for  medical  examination.  On  June  7  Sergeant 
Barwick  returned  and  assumed  charge.  Private  Foy  then  returned  to 
Milwaukee.  It  was  inspected  in  June  and  reported  in  a  satisfactory 
condition. 

Navigation  closed  at  this  port  on  December  10,  1879,  and  opened  on 
March  2.3,  1880. 

The  display  of  cautionary  signals  was  discontinued  December  25,  and 
resumed  March  1.5.  ' 
Extracts  from  the  observer's  semi-annual  reports  : 

The  interest  taken  in  the  service  at  this  point  continues,  the  lumbermen  and  fisher- 
men paymg  strict  attention  during  the  spring  and  fall  to  the  cautiouary  signals. 
Pioneer  weather  reports  have  been  furnished  the  Weekly  Argus  and 

Forty-five  cautionary  signals  were  displayed  during  the  year  at  this  station. 

Extracts  from  special  reports  of  the  observer  relative  to  the  display 
ot  cautionary  signals : 

Sepfcm&e,- 3.-The  mail  steamer  was  detained  two  days  by  the  storm,  also  several 
other  vessels  remained  in  harbor  during  display. 

September  29.— Mail  steamers  delayed  on  account  of  heavy  weather  outside. 

October  2.— No  disasters  reported  ;  all  vessels  remained  in  port  during  displav. 
di^Uj  c^is-isters  reported;  all  sailing  vessels  remained  in  port  during  the 

drf^TJ^^f  9.-Schooner  L.  C.  Butts,  towed  into  port  in  a  leaking  condition,  having 
dragged  her  anchor  and  grounded  near  Thunder  Bay  Island  at  Nine-Mile  Point. 

PUBLICATIONS, 

nZ^!^  5  ^"'"''^  Reports  issued  during  the  year  ending  June  30,  1880 ...........  06 

JNnmber  of  Forms^22  issued  during  the  year  ending  June  30,  1880   30 

Total  *    '  — 


1^ 
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ATLANTA,  CxEOEGIA. 

[Official  mimher,  198.]  _ 

Latitude  " 8*4°  23' 

Longitude  -  -  -  - " 1131.30  feet. 

T7ip-i°TtioTi  of  barometer  above  mean  sea-level  ---  

Ur^ZuilZoZter  (corrected  for  temperature  and  instrumental  error 

MS2^u^S^(redu;,;dio-s^i;;;i)fo^^^^^   ^^i 

Mean  annual  temp€frature  for  one  year   2^  incbes. 

Mean  annual  rainfall  for  one  year  -  

Established  September  25,  1878. 
Office,  Kimball  House,  Pryor  street. 

OorDoral  Harry  Hall  lias  been  iii  cliarge  dnring  the  yeai.  iliere  is 
no  assEt  a?  this  station.  It  wa.  inspected  in  December  and  reported 
in  a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports: 

*    rsr.^      i?n,-m  90  i<5  furnisbed  to  Dr.  B.  W.  Westmoreland,  editor  of  tbo  Atlanta 
PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during       y^f^^fjj,^  S^^^^^^  \  S 

Number  of  Local  Reports  issued  during  the  y«'^^^f,f  "^sJ^^jIgO 

Number  of  Forms  15  issued  during  the  year  ending  Juno  .^U,  l«su    

...  '2,014 

Total  ' 

ATLANTIC  CITY,  NEW  JERSEY. 
[Official  numher,  IIG.J 

Latitude  ^ 1. 74°  25' 

Longitude  --  V'^i ..  12.8(5  feet. 

Mr:l'»'^°LtbaC™VcV(™w^«   

Mean  annual  temperature  lor  six  years   .^.^  j,,,.^,.;, 

Mean  annual  rainfall  for  six  years  

Established  December  10,  1873. 

Office,  Apsley  Cottage,  Eliode  Island  avenue. 

Sergeant  E.W.McGann  has  been  m  charge  ^^i^^'' 8 ;  fY^.^ 
•iQ^istMuts  have  been  ordered  to  this  station  (hiring  the  .)eai  and  tne 
;^n:^^';;:^<l  S^.tlu>r  points.    The  station  was  inspected  m  March  and 

-n!!.  inSmmont 'sh.>lter  was  moved  f-.n.  iho  ground  to  ni,  ollWe  win- 
''7'Ji;Sr^'Cnf  S''is-n.rMished  and  published  by  .he  A.lantic 
^";'?:.;^;;;:;iivS'nnl^  ^^'cnntiona,,.  oir-sho..e  signals  were  <lls,>la,ed 
••••;:^n.:!;:S"ip;';^.1i:I-^^  U.e  observer  relative  to  the  .Hspla,  of 
(jauLlonary  signa  ls : 

J«48.-Scl.oon<^.•I^V.ll:l.l?..<'Mpla,iu^lM■l.p:^^l,^vl^l,  ,  n  I,  n  n.i,  I  lu 
aHlioreoii  tie  iimu^ 

t'vo  .v;..1.I,s  cruising  northward,  observing  the  signal,  ,n.t  ni(..  lunt  ..n.l 
ifiunuica  dining  display. 
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August  16. — All  vessels  remained  in  harbor  during  the  disiilay.  No  disasters  re- 
ported. 

August  18  to  19. — Signals  fully  justified.  In  the  northeastern  part  of  the  city 
houses  were  lifted  from  their  foundation  and  others  blown  down.  All  the  pleasure 
yachts  were  more  or  less  injured ;  four  were  sunk  and  one  blown  to  sea.  Two  small 
steamers  were  carried  up  on  the  meadows,  but  sustained  only  slight  injury.  Of  the 
hundred  bath-houses,  not  one  is  left  standing  and  many  have  been  carried  to  sea.  In 
the  city,  many  of  the  shade-trees  were  blown  down,  and  the  camp  of  Company  E,  N. 
Gr.,  of  Philadelphia,  was  prostrated.  The  board  walk  which  runs  the  entire  length 
of  the  city  along  the  beach  was  swept  away.  Schooner  Flora  Curtis  of  Perth  Am- 
boy,  N.  J.,  was  driven  ashore. 

August  24. — The  schooner  Flora  Curtis,  which  was  driven  ashore  during  gale  of 
18th,  went  to  pieces.  Signal  gave  timely  warning  of  the  approaching  storm,  conse- 
quently no  casualties  to  report.    All  vessels  remained  in  port. 

October  10. — One  fishing  steamer  and  one  schooner  put  into  this  port  on  account  of 
the  heavy  weather.  The  Italian  barlj  Antionetta  Costa,  from  Genoa  for  New  York, 
in  ballast,  went  ashore  on  Brigantine  Beach  at  1.80  a.  m.  of  the  11th. 

November  18. — Two  schooners  put  in,  and,  as  soon  as  the  signals  were  lowered,  put 
to  sea. 

November  19.-— Several  schooners  put  in  on  account  of  the  severe  gale  and  remained 
during  the  display. 

February  4. — Storm  very  severe ;  no  vessels  in  -port  and  no  results  reported. 

February  16.— Thirteen  fishing  vessels  put  in  and  remained  until  signal  was  low- 
ered. 

February  24. — Two  schooners  put  in  night  previous  and  w.ent  to  sea  at  7.30  a.  m. 
March  3. — One  schooner  put  in  and  remained  until  the  signals  were  lowered.  No 
casualties. 

March  9. — Very  heavy  -n  eather  reported  at  sea. 

April  12. — One  schooner  put  back  upon  observing  signal  and  remained  until  it  was 
lowered. 

PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  ...  851 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880    1, 157 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   34 

Total   2,042 

AUGUSTA,  GEORGIA. 

{Official  number,  23.] 

Latitude   33°  28'  • 

Longitude   81°  .54' 

Elevation  of  barometer  above  mean  sea-level   185. 3&  feet. 

Mean  annual  barometor  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29.  909 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  084 

Mean  annual  temperature  for  eight  years  ,   64°.  0 

Mean  annual  rainfall  for  eight  years   49.11  inches. 

Established  ISTovember  2,  1870. 
Office,  Nos.  735  and  737  Eeynolds  street. 


Sergeant  I,  A.  Eeed  has  remained  in  charge  during  the  year.  Private 
F.  E.  Gurley  was  relieved  from  and  Private  0.  E.  Zappone  assigned  to 
duty  as  assistant  December  6,  1879.  The  station  was  inspected  in  No- 
vember. 

Highest  water  in  the  river,  30  feet  1  inch,  occurred  December  16, 1879; 
lowest  water,  3  feet  9  inches,  July  19,  1879. 
Extract  from  the  observer's  semi-annual  report : 

Merchants  generally  manifest  the  greatest  degree  of  interest  in  the  service,  as  they 
are  kept  well  posted  as  to  the  state  of  the  weather  throughout  the  cotton  States  and 
grain-growing  district  of  the  Northwest. 

PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30,  1880. ..  3, 159 

Number  of  Local  Reports  issued  during  the  year  ending  Juno  30,  1880   294 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   31 

Total  ......  ,   3,484 
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BALTIMOEE,  MARYLAND. 
[Official  number,  18.] 

  39'^  18' 

Latitude     7go  33' 

Longitude  1"  "  'i' '4  5  19  feet. 

Elevation  of  barometer  above  mean  sea-level  V]"'',,^ 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years  ""^^"^  -'Vl'"','^' 'in'o'S^ 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  yeais   -i^j^^oo 

Mean  annual  temperature  for  eight  years  -  -  -  -    -  ' 

Mean  annual  rainfall  for  eight  years   4^-4^  "icnes. 

Established  January  1,  1871. 

Office,  corner  Soiitliaud  Water  streets.  .„.,fT3«wf 
Sergeknt  William  Black  was  relieved  August  29,  and  Sergeant  Eobeit 
Seyboth  was  assigned  in  charge  September  27.    Four  assistants  have 
been  ordered  to,  and  four  relieved  from,  this  station  during  the  year. 
Extracts  from  the  observer's  simi-anuual  reports : 

The  location  of  the  office  is  central  and  convenient,  as  7g''^«^,^^^"f,^fffi„^*^^^^^ 
but  not  well  adapted  for  the  display  of  cautionary  signals.  The  repetition  oi  day 
SiTls  a^the  Marine  Observatory  on  Federal  Hill  does,  .^^'^^^.^.'^yf 
?lSs  objectionable  feature.  Two  large  weather  maps-one  at  ^^^^  ^"^JJ^^'^.^^ 
change,  the  other  at  the  Merchants^  Reading-Room-are  changed  ^^^ily,  except  Sun- 
davs  disnlavino-  the  morning  reports  from  seventy-two  stations  Much  interest  is 
manifSS     the^  move  especially  by  the  members  of  the  Com  Exchange.  A 

veTv  Sifvinri'^^^^       in  the  work  of  the  service  is  manifested  by  all  classes,  the 
T.rp'^K  included  which  always  has  a  kind  word  for  the  signal  service. 
^"ludr^SnJCsiness  men'  as  are  more  directly  interested      ^^^^^^^  f  Xa'^^^^^^^ 
ovster-packers,  pork-packers,  and  grain  merchants-place  the  "^""o?*  ^^^^"Sl^® 
them  and  are  largely  governed  by  them  in  their  daily  business  operations.    The  as- 

St  who  chan|es^,Se  large  weather  map  at  the  Corn  Exchange  is^^^^^^^^^^ 
vouiided  bv  a  larg^  crowd  of  operators  eagerly  scanning  each  report  as  displayed,   i  re 
calls  .are  llso  made  at  this  office  for  information  by  business  men,  pleasure  seek- 

"■^>;ss:f;^or"^VrlX"  Henry  are  telephoned  to  the  Merchants'  Exchange  0^^^^^^ 
the  agents  is  soon  as  received,  and  are  of  very  great,  advantage  ?«P^^ial  >  ni^^ 
of  the  large  ocean  steamers,  where  a  few  hours  of  ^'^f  8,^"^,*;^.;"  PJ.^XlS  tVed 
•irrivil  ot  emi-nants  and  cargo  are  often  equivalent  to  hundreds  ot  dollars  saveu. 
Messrs  A  Schumaker  &  Co.,  agents  for  the  Bremen  and  Allan  Lines  steamers,  are 
wv  appreciath™  of  the  boiu-lil's  thus  received,  and  endeavor  to  make  return  tor  the 
same  iKS-  tlieir  captains  to  furnish  Marine  Bulletins  with  all  possible  regularity. 
"TheTiioSlnl  papers  Lntinuo  to  publish  ^-^^  ]^^-^^^  ^^^^^-'^'^^^^^ 

^ViV    1  •.     Moiill  lv  s.nnnKH  M  S       published  in  full  by  all  uiornm-  papers. 

),      .Vn,e  wh,-a,1  lia.  v.'st,  in  .linu',  wIk'h  prices  liuctnated  according  to  the  state  of 


During  ihe 
(ho  weather  in  lln'  niid  wlini  a.  i< 


i-d  corner  in  wheat  existed,  the  anxiety 
merchants  called  at  this  office  daily 


+  -n,,!,;,.!,  .,,,1  l.nll.<liiu  (l  at,  Ibo  i;\(  hau-e.  The  frequency  which  this  office 
i:n£l^lbi^hfimH;;i^^  p:rs;>n  or  by  telephone,  Jrove^that  pubUc  faith 

'''SZrSSSUT^^  eignals  were  displayed  dur- 

ing  the  year  at  this  station. 

Extracts  from  special  reports  of  the  observer  relative  to  the  display  of 
signals : 

Norcmler  17.-High  northwest  winds  were  reported  on  Chosapoa.ko  Bay,  although 

rriwt i:iS;:n2t.l"^  and  report  heavy  northwest  gales  and  cold 
^v^d  .  IlaV)..  v.M  V  roM..b  an,!  li.lo  nnnsually  low.  Stoan.er  Myst.c  .-ishore  and 
b         ,u.ar  Ou''.'n^  .S''vn.l  H.ualUT  VH.sels  r<^porl,Ml  eapsi/'vl  or  .nnk  in  bay. 

The  tinuiiy  display  of  signals  undoubtedly  pr.^v.^nted  many  small  oralis  l.om  leavins, 
liaibor. 
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March  23  to  25.— A  brewery  on  the  Frederick  road  was  unroofed  by  the  cale.  The 
stove-pipe  of  the  bark  Governor  lying  in  the  stream  was  blown  over,  settin"-  fire  to 
the  vessel  and  damaging  her  to  the  extent  of  $200.  Extremely  low  tide  in  the  ha,rbor 
this  morning,  caused  by  continued  northwesterly  wind.  Allan  Line  steamship 
grounded  in  mid-channel  and  remained  fixed  for  the  present. 

April  11.— No  marine  disaster  reported;  some  damage  done  to  roofs  and  sign-boards 
in  the  city. 

April  29  to  30.— Severe  gale  reported  on  the  Chesapeake,  compelling  bay  steamers 
to  seek  a  harbor  and  delaymg  them.  High  tides  on  Maryland  and  Virginia  shores, 
during  which  steamer  Massachusetts  was  driven  ashore  in  Dividing  Creek, 


PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1880 . .  3  451 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   2'  517 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   3'  349 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   '64 

Total  ,   9.381 


BANGOR,  MAINE. 

[Official  number,  lll.j 

Latitude   ^^o  49' 

Longitude  68°  46' 

Established  November  6,  1874, 
Office,  No.  4  Main  street. 

Private  C.  C.  Buck  lias  been  in  charge  during  the  year.  This  station 
IS  maintained  for  the  purpose  of  printing  and  distributing  the  Farmers' 
Bulletins.  It  was  inspected  in  August.  The  management  of  this  sta- 
tion has  not  been  satisfactory  to  this  office,  and  a  change  will  soon  be 
made.  During  the  year  one  hundred  and  sixty-three  post-offices  have 
been  supphed  with  the  Farmers'  Bulletins.  There  are  no  meteorological 
instruments  at  this  statien,  and  no  observations  are  taken. 

Extract  from  the  observer's  semi-annual  report : 

The  value  of  the  indications  to  farmers  and  to  the  shipping  interests  is  hardly  to 
be  calculated,  and  the  foot-note  of  the  Farmers'  Bulletin  is  very  carefullv  read  bv  the 
larmers  during  the  haying  season. 


PUBLICATIONS. 

Nimber  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880. . .  105, 460 
Total   105^ 

BAENEGAT,  NEW  JEESEY. 

[Official  number,  115.] 

Latitude   ggo  43' 

Longitude  -."'"'".^.""'I.'"'.""..'."!!!.".' .'."^i."  740  9' 

Elevation  of  barometer  above  mean  sea^levei  . !''"20.00  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  six  years   30.011 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years   30  024 

Mean  annua],  temperature  for  six  years   50°  9 

^ean  annual  rainfaU  for  six  years   .'."...'.'.".'.".'."49.73  inches. 

Established  December  10,  1873. 

Office,  Life-saving  station  No.  17. 

Private  J.  D.  Marx  has  been  in  charge  of  this  station  during  the 
year.  One  assistant  has  been  relieved  from,  and  one  assigned  to  this 
station.   It  was  inspected  in  March  and  found  in  good  order. 
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Extracts  from  the  observer's  semi-annual  reports : 

Dm-in.  November  and  December  this  section  of  telegraph  line  was  rebnilt  and 
moved  to  a  position  of  safety  ^^liind  the  sand  Mls^^ 

.^£l^^S^^o^r:^^:t^SlZ^  seen  kilplaylng 
played  during  the  year  at  this  station. 

Extracts  from  special  reports  relative  to  the  display  of  signals: 

completely  away.  anchored  in  the  inlet  and  remained  during  display. 

"RlZ^t^Om  sch.»».r  .wl  o»e  do.p  aoctored  tour  ».i.es  off  shore.    Boach  sub- 
-Ttte.  fi.M.,g  .ohoooor,  anchored  near  station  dming  off-alore  dl- 

K:i:Jfv"it=andr^^^^^^ 

let  on  the  24th,  and  remained  until  signals  were  lo\yered. 
Jnril  12  —Three  schooners  anchored  near  station. 
Jpyil  17 —Seven  schooners  anchored  near  station. 

PUBLICATIONS.  . 

Number  of  Forms  22  issued  during  tlie  year  ending  June  30,  1880  _24 

  24 

Total  -  

BOISE  CITY,  IDAHO  TEEEITORY. 

[Official  nnmUr,  145.]  ^ 

Latihule  "  WOP  6' 

LoTitii tii(i<'  -  -J,  708.  00  feet. 

KIrvMii.Hi  ..r  bavometcr  above  mea.n  ,soa-  .'vol. . . . .  7,- i  .^Vror 
M<'an  annual  barometer  (corrected  lor  l.■uuH^.•atu.■o  a-nd  m.l.i  unuM.lal  .  uoi 

only)  for  two  years  V;;"wn  ,J.^r^   30.  078 

Mean  annual  barometer  (reduced  lo  sea-levol)  tor  t^^o  >.,u,s   ^^^^  ^ 

Mean  annual  temperature^  ioi-  (  wo  y(^aIS   i;^!.  92  inches. 

Mean  annual  rainfall  for  two  years  

Established  July  1,  1877.  .  ch-PAts 

Office,  Overland  Hotel,  northwest  corner  Main  and  S^t^^^^ieets. 

Serjeant  Barnet  E.  Light  has  been  in  charge  durmg  the  year.  There 
is  no aStaS  tlis  station.  The  station  was  inspected  an  Augustand 
found  in  good  order.  _ 

Extracts  from  the  observer's  semi-annual  reports . 

is  nuuiifostcd  in  the  service.    Hie  weekly,  uu.nini,\ ,  mm     ,iu,>  1 
regularly  in  the  papers. 
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Number  of  Forms  22  issued  duriDg  the  year  ending  June  30,  1880    24 

Total   24 

BOSTON,  MASSACHUSETTS. 

[Official  number,  13.] 

Latitude   42°  21' 

Longitude   71°  4' 

Elevation  of  barometer  above  mean  sea-level   142.19  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 847 

Mean  annual  barometer  (reduced  to  sea-level)  for  nine  years   29. 989 

Mean  annual  temperature  for  nine  years   48°  4 

Mean  annual  rainfall  for  nine  years  50.82  inches. 


Established  November  1,  1870. 

Olflce,  Equitable  Building,  corner  of  Milk  aud  Devousbire  streets. 

Sergeant  B.  M.  Purssell  has  been  in  cliarge  during  the  year.  Three 
assistants  have  been  ordered  to,  and  two  relieved  from,  this  station.  It 
was  inspected  in  July,  1879,  and  in  June,  1880,  and  was  found  in  excel- 
lent order,  and  the  work  being  properly  performed.  During  tlie  year 
six  hundred  and  fifty-nine  post-offices  have  been  regularly  supplied  with 
the  daily  Farmers'  Bulletin. 

Extracts  from  the  observer's  semi-annual  reports : 

The  Lowell  Telephone  Company,  at  the  request  of  many  of  its  patrons,  is  arranging 
to  connectits  central  oflice  in  this  city  with  the  Signal  Office.  Tliis  will  be  an  accom- 
modation to  a  large  number  of  people  who  now  are  required  to  visit  the  office  when 
any  special  information  is  desired. 

Constant  demands  are  made  at  the  Signal  Office  for  more  extendixl  reports  from 
other  stations,  especially  from  stations  in  the  northwest  and  in  the  Southern  States 
or  cotton  district.  The  reports  received  from  other  stations,  together  with  the  "Indi- 
cations" and  local  records,  are  published  without  interruption  in  every  paper  in  the 
city,  except  the  Globe,  which  publishes  the  "  Locals"  and  "  Indications"  daily.  The 
past  records  of  the  service,  both  here  aud  elsewhere,  are  daily  brought  into  use  by 
private  parties,  firms,  corporations,  and  especially  the  courts,  whose  demands  have  at 
times  been  so  frequent  as  to  seriously  interfere  with  the  station  duties.  The  records 
have  frequently  saved  the  city  of  Boston  many  dollars  in  the  cases  brought  for  dam- 
ages by  accidents  from  snow  and  ice  in  the  streets.  The  records  are  also  admitted  as 
evidence  in  the  United  States  courts. 

The  incidental  and  miscellaneous  service  rendered  by  this  office  is  continually  in- 
creasing, and  consists  in  furnishing  data  from  the  local  records,  to  be  used  in  various 
ways,  by  physicians,  civil  engineers,  and  many  others  ;  also  in  furnishing  information 
relative  to  the  current  telegraphic  reports  to  many  applicants  daily. 

The  duty  of  dropping  the  Boston  time-ball  and  attending  to  the  batteries  and  instru- 
ments connected  therewith  has  been  performed  with  great  care,  but  two  failures  hav- 
ing occurred  during  the  six  months. 

The  service  is  daily  becoming  more  necessary  to  the  public,  and  is  cordially  sustained 
by  the  press  and  public  opinion.  All  extensions  in  the  work  of  the  service  will  find 
hearty  support  and  encouragement  from  the  people  and  press  of  New  England. 

A  considerable  number  of  masters  of  vessels  sailing  from  Boston  have  been  induced 
to  aid  in  the  marine  work  of  the  service,  and  are  now  making  daily  observations  in 
many  remote  parts  of  both  the  Atlantic  and  Pacific. 

In  conclusion,  I  would  state  that  all  classes  of  citizens  of  every  profession,  occupation, 
or  trade  share  in  the  benefits  of  the  service,  commend  its  usefulness,  and  testify  to 
its  value  and  the  necessity  of  its  continuance  by  liberal  support  from  Congress. 

Fifty-two  cautionary  signals  and  thirty  cautionary  off-shore  signals  were  displayed 
at  this  station  during  the  year. 

Extracts  from  special  reports  relative  to  the  display  of  signals : 

July  8. — Many  vessels  remained  in  port ;  the  wind  blew  a  gale  outside ;  no  damages 
reported. 

2  Sia, 
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July  1(5.— The  most  severe  storm  since  September,  1869.  Life  and  property  imper- 
iled by  the  furious  gale ;  trees  denuded  of  branches  or  swept  to  the  ground,  windows 
broken,  chimneys  carried  away  and  fences  leveled,  lives  lost  and  vessels  wrecked ;  five 
persons  drowned  by  the  capsizing  of  the  yacht  Myrtle.  A  boat  containing  two  per- 
sons capsized  and  one  drowned.  Numerous  other  disasters  reported.  The  loss  of  life 
by  this  storm  now  foots  up  a  total  of  thirty  persons. 

August  18  to  19. — This  was  one  of  the  most  severe  storms  ever  observed  at  this  sta- 
tion, as  the  gale  lasted  over  twelve  hours  and  the  wind  blew  in  sudden  gusts.  Not 
a  vessel  left  port  during  display. 

October  10. — No  vessel  left,  as  the  weather  was  very  thick  and  threatening.  No  dam- 
ago  done. 

October  19.— No  vessels  left  port  during  the  display.    No  damages  reported. 

October  24.— But  few  vessels  left  port  during  the  display.    No  disasters  reported. 

Oe/o6er  29.— Gale  severe  and  protracted ;  very  few  vessels  loft  port  during  the  dis- 
play, and  very  little  damage  done  on  this  immediate  coast,  hut  farther  down  the  coast 
many  vessels  were  wrecked. 

Kovembo'  3. — No  vessel  left  port  during  the  display  ;  no  damage  reported. 

November  16.— Onlv  a  few  vessels  left  port  during  the  display. 

November  18  to  19.—  No  vessels  left  port  during  the  display  ;  no  serious  damage  done 
owing  to  anq^le  warning  given  the  coasters  ;  gale  very  severe,  with  heavy  snow  and 
rain. 

November  20  to  22. — Gale  severe  and  protracted;  none  but  foreign  vessels  left  port 
during  the  display;  nearly  all  coasting  vessels  put  into  harbor  in  time  to  .avoid  the 
storm ;  no  damage  of  importance  caxrsed  by  this  gale  owing  to  the  timely  warning. 

November  29  to  30.— Very  few  vessels  left  port  during  the  display. 

December  22.— A  number  of  vessels  wrecked  on  the  northeast  coast. 

January  30  to  31. — Gale  very  severe;  no  wrecks  reported. 

February  1  to  2. — Gale  very  severe ;  one  schooner  ashore. 

February  3  to  4.— Gale  exceedingly  heavy  and  dau^rous ;  many  small  disasters, 
none  serious. 

February  9. — A  number  of  vessels  sailed  with  the  northwest  wind;  no  wrecks  or  dam- 
ages on  tliis  coast . 

February  11  to  13.— A  few  vessels  left  port  during  the  display;  no  damage  on  the 
New  England  coast. 

February  13  to  14.— A  few  vessels  sailed  during  latter  part  of  display  ;  one  schooner 
went  ashore  at  Nantucket  shore  ;  no  lives  lost. 

February  20.— Gale  very  severe  and  protract cd  ;  no  wrecks  rejiorted. 

February  24.— No  vessel  sailed  during  display  ;  no  damages  done  on  this  coast. 

March  6.— Gale  very  severe  from  oil  shore;  but  no  damage  done  on  this  coast. 

April  13.— Several  vessels  sailed  during  display.  Bark  Georgiami  ashore  at  Chat- 
ham ;  gale  very  severe,  from  the  southwest,  on  Cape  Cod. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  'M,  1880   54,628 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880..    8, 127 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    2,489 

Number  of  Forrus  15  issued  during  the  year  ending  June  30,  1880   552 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   288 

Total   66,084 

BRECKENBRIDGE,  MINNESOTA. 
[Official  nnmhtr,  82.] 

LaUl  iuh^   HI 

Longitude  X^^l^X 

Elevation  of  barometer  abov(<  mean  sell-l(^vel   966.50  feet. 

Mean  annual  barometer  (eorreel-ed  for  temperature  and  instrnniental  error  only)     ^  ^ 

for  seven  years   "^noM 

Me.'Mi  annual  barometer  (reduced  to  sen-level)  for  seven  years   oqo  r 

Mean  annual  temperature  for  seven  years  [r'.'r  •  i 

Jlean  annual  rainfall  for  soren  years   25.35  inches. 

Established  April  10,  1S7L>. 

Oflicc,  corner  of  AN'iscoiisin  iixciiiio  a,ml  Filth  street. 

Trivjitc  C.  E,  Tniesdcll  was  relieved  from  the  ehiirge  of  this  sttitioii, 
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March  10,  1880,  by  Sergeant  H.  Bessaut.    It  has  not  been  inspected 
during  the  year. 
Extracts  from  the  observer's  semi-annual  reports : 

The  newspapers  publish  a  weekly  report  of  the  maximum,  minimum,  and  mean 
temperatures,  and  the  amount  of  rainfall. 

A  number  of  persons  from  the  East  have  visited  the  office  during  the  past  six  months 
and  all  express  themselves  as  highly  pleased  with  the  service  and  its  predictions' 
Newspaper  reports  of  the  observations  of  rainfall  and  temperature  at  this  station  are 
attracting  attention,  being  found  useful  to  people  arriving  here  with  the  intention  of 
engaging  m  ajjriculture.  Great  interest  is  ma.nifestcd  in  the  service  bv  the  citi7,ens 
and  all  speak  highly  of  its  reports  and  forecasts.  "  ' 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total  

BUFFALO,  NEW  YOEK. 

[Official  mmher,  33.] 

Latitude   42°  'S'5' 

Longitude   g^, 

Elevation  of  barometer  above  mean  sea-level  .'.  .' 6g4  43  f^g^ 

Mean  annual  barometer  (corrected  for  temperature  and  instrumentai '  error ' 

only)  for  seven  years   gg  287 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  Ve'arV 29*  974 

Me.an  annual  temperature  for  nine  years   46o  8 

Mean  annual  rainfall  for  nine  years  V/ 37.08  inches. 

Established  November  1,  1870. 
Office,  m.  22  Weed's  block. 

Sergeant  Orin  Parker  has  been  in  charge  during  the  year.  Two  assist- 
ants have  been  ordered  to,  and  two  relieved  from,  this  station.  The 
office  has  not  been  inspected  during  the  year.  Two  hundred  and  eighty- 
two  post-offices  have  been  regularly  supplied  with  the  daily  Farmers' 
Bulletms. 

Navigation  closed  December  17,  1879,  and  opened  March  19,  1880. 
Ihe  display  of  cautionary  signals  was  temporarily  discontinued  De- 
cember 25,  and  resumed  March  15. 
Extracts  from  the  observer's  semi-annual  reports  : 

m,!ln^,f^^!!n^'°^-*''T*®  j^^^'^^asing  interest  and  faith  manifested  in  the  indications 
LrLf.n  ''P^^'-    F  ^l^'"^^  certainly  benehted  thereby,  but  more 

3t  ^°«f<^rs  farmers,  gardeners,  and  the  contractors  on  the  govem- 

Wn  e^ob^^lfif  •  ^^^^S\  the  courtesy  of  the  latter,  telephonic  communication  has 
^l  lTht  !w  '■''"^  maintained  with  the  docks  and  other  parts  of  the  city,  including 

SiS  ini  -'^'''''^'P^P''^  V"'^-,  ^•'^^  P^°^«*l  advantageous  inpublisS 

ele^.^f  '''"^  ^'^Iso  to  hundreds  who  have  desired  to  obtain  information  of 

every  nature  in  regard  to  the  weather,  from  this  office.  ' 
volvPd  ^^'f^V}^J"''''^  f  If  on  the  Great  Lakes,  with  enormous  interests  in- 

Jr  ircelv  bfovfLT  }  ot^^er  traffic,  the  importance  of  accurate  storm  warnings  can 
scaicely  be  overestimated.    It  is  a  sufficient  commentary  on  the  nast  disnlavs  to  stite 

ie3ed1^^«Ti?r  "^f '"/^  ""''^f  '7  *^°f  Wh^tl^e  SLr 

?li  v^P^°P''^^^''^^''®^^^        l*^'"^^^  ^<^re  towing  two  or  more  grain  barges 

SodSeTn^  *  °'  ^'^^^  ''K''}^'  therefore  in^imminentdaniei-Tn  evenly 
moderate  storm,  because  unmanageable  in  severe  wind  or  high  waves    It  seems  cer- 

aZoa'^cMnf  bir^*^         r""':^"^      "^^^  the  timely  wSgs  of 

near^tb^L  r5n    f*^''''  ^'""^  *^  '^^^  observer  has  been  cited  to  ap- 

a  ve^ijSmJ  sfaTom  ""'"'^  ''"'"'^        S^^^*^     '""^'^^      ^^^^'^^^  ^^""'^g 

durfnlttlrmv  wi'«/h.^!f^^^^^^  communication  with  this  office  almost  incessanty- 
auring  stoimy  weather,  and  through  that  office,  which  is  in  this  way  made  heald 
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rlrty-six  cautionary  signals  were  displayed  during  this  year  at  the  station. 

Extracts  from  special  reports  relative  to  signals: 

'  Wm6er  2  to  4 —Owing  to  the  timely  warning,  no  damages  are  reported. 

oSTr  29  to  30 -TlTe  office  was  visit^^d  almost  hourly  during  the  display  by  cap- 
tains of  vLsek^^^^^  *i?.Sd^"'™"^  ' 

•-^^Xlt^rlvretl^^^^^^^^^^^  -ere  winds;  thic. 

^^oSitTo  "H^^^fZ  vSLt  left  port  yesterday  were  forced  to 

Miama  Belle. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  <^0, 1880  102, 962 
Number  of  BuUetins  (manifold)  issued  during  the  y'^^^^^^.^^'^S'  ^^^^^  foi 

Number  of  Local  Reports  issued  dunng  the  year  ending  Juno  30  18S0   i,  /u. 

Number  of  Forms  15  issued  during  the  year  ending  .Tune  30,  IbSO   Odd 

Number  of  Forms  22  issued  during  the  year  ending  Juno  oO,  1880   

  112,881 

Total  

BUELINGTON,  IOWA. 
[Official  mmhcr,  122.] 

  40^  49' 

Latitude     ijio  7' 

Longitude  ' 

Established  September  30,  1874. 

Office,  No.  412  Nortli  Main  street.  .i.,.,...,.  Ti.Pm 

Corporal  E.  D.  McKeniia  continued  m  charge  during  the  y^<^  • 
are  no  instruments  at  this  station  and  no  meteoro  ogical  obse  yit  ons 
are  taken,  the  station  ha^ing  been  established  lor  the  purpose  0  pnnt- 
iug  tlie  Farmers'  Bulletin.  It  was  inspected  in  August,  Ih  J  Une 
hundred  and  eighty-nine  post-offices  have  been  regularly  supplied  ^Mth 
the  Farmers' Bulletin  during  the  year. 

Navigation  closed  December  11  and  opened  Mnrcli  10 
Indic'ations  are  furnished  to  the  telegraph  ;;uperinUMHlents  ot  t^^^^^^ 
(Chicago,  Burlington  and  Quincy  lliiilroad,  and  Burlington,  Cedai  Ivap- 
ids  and  Northern  liailroad  companies. 
Extracts  from  the  observer's  semi-annual  reports: 

Tl.o  riti/euH  esncci  illv  llH.s.^  .  iinM-.  d  in  agricultural  pursuits,  express  themw^lvis 
in\to  w«t  mi:m:c;'i^/r:.ga,  d  l  o  Ibo  benefits  thoy  dorlvo  IVom  the  Indications. 

PUBLICATIONS 

Number  of  Farmers'  B.lll.^UuH  issued  during  (lie  yeai-  ending  J.me  :W,  1880....  G^/2^A 

....  («.29H 

Total  
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BURLmGTON,  YBEMONT. 
\  Official  number,  45.] 


44°  29' 

Longitude   ' " '  °. 

Elevation  of  barometer  above  mean  nea-level  -----  ^o7.yj  teet. 


Latitude 
Longitiid 

Elevation   -,  .    j.  .  i 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 


only)  for  seven  years  -  un 

Mean  annual  barometer  (reduced  to  sea-level)  for  eigbt  years   aao  t 

Mean  annual  temperature  for  eight  years  oo     '•  i 

Mean  annual  rainfall  for  eigbt  years   -^J-  'J  "icnes. 

Established  May  24,  1871. 

Office,  Howard  block,  soutliwest  corner  Bank  and  Olitirch.  streets. 

Private  J.  H.  Sherman  was  relieved  from  charge  of  this  station  July 
1,  1879,  by  Sergeant  G.  C.  Schaeffer.  The  station  was  inspected  in 
August,  1879,  and  in  June,  1880,  and  found  in  good  order. 

Extracts  from  the  observer's  semi-annual  reports : 

The  public  have  manifested  much  interest  in  the  service,  and  the  indications  are 
consulted  daily.  The  lumber  merchants,  especially,  depend  upon  the  official  reports 
of  the  office  when  expecting  barges  from  Canada.  ^  ,  . 

For  the  information  of  farmers  in  the  State,  reached  by  the  newspapers,  a  tabulated 
rei)ort  of  the  comparative  temperature  (daily  mean  thermometer  for  nine  years)  is 
made  up  once  a  week    Much  interest  has  been  taken  in  this  report. 

The  office  has  been  visited  by  persons  from  the  city  and  points  throughout  the  State, 
and  also  by  those  from  other  parts  of  the  country,  and  no  pains  have  been  spared  to 
make  the  service  of  interest  and  benefit. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   2,  .WS 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   5-5 


OAIEO,  ILLINOIS. 

[Official  number,  53.] 

Latitude   Hn 

Longitude  5^  ^? 

Elevation  of  barometer  above  mean  sea-level   .«7..i5  teet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years  -  ^J-^ 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   r~o  ci 

Mean  annual  temperature  for  eight  years  i 

Mean  annual  rainfall  for  eight  years   45.0y  inches. 

Established  June  1, 1871. 

Ofiace,  United  States  custom-house,  No.  71  Ohio  levee. 

Sergeant  W.  H.  Eay  has  had  charge  of  the  station  during  the  year. 
Private  J.  E.  Miller  was  relieved  from  duty  March  3,  since  which  time 
there  has  been  no  assistant  at  the  station. 

The  highest  water  in  the  river,  46  feet  7  inches,  occurred  March  21  to 
23;  lowest  water,  2  feet  7  inches,  October  9  and  10. 

Extracts  from  the  observer's  semi-annual  reports : 

Floating  ice  was  observed  on  the  Mississippi  River  on  the  18th  of  December  and 
eontinued°uptothe  end  of  the  year,  navigation  of  river  being  obstructed  by  the  heavy 
flow  of  ice  from  December  26  to  January  1.  The  interest  taken  in  the  service,  as 
manifested  by  the  people  in  general,  is  highly  gratifying.  The  persons  who  are  most 
benefited  by  the  reports  are  the  river  men  and  merchants  engaged  in  the  shipping 
I  am  also  informed  by  the  pork-packers  and  dealers  in  fresh  fish,  that  they 
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are  governed  iu  their  business  transactions  by  a  careful  study  of  the  weather  bfullotins 
as  to  probable  changes  to  take  place  in  the  temperature,  through  which  means  the 
former  know  when  to  slaughter  and  the  latter  when  to  order  a  supply  of  fish.  There 
has  been  a  very  noticeable  increase  of  interest  in  the  service  during  the  past  six  cponths 
by  all  classes,  and  especially  this  can  be  said  of  our  local  physicians,  who  study  the 
meteorological  reports  in  connection  with  their  professional  duties. 

Dr.  John  A.  Eauch,  of  Chicago,  who  is  secretary  of  the  State  board  of  health,  called 
at  this  ofiflce  npon  numerous  occasions  during  the  yellow  fever  season,  for  the  purpose 
of  obtaining  certain  meteorological  data  which  would  aid  him  in  regulating  the  quaran- 
tine, and  I  have  it  personally  from  that  gentleman  that  he  was  entirely  governed  by 
the  information  deduced  from  the  observations  of  the  Signal  Service,  and  he  further 
stated  that  he  had  given  the  weather  reports  considerable  study  with  beneficial  results. 

PIJBLIOATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. .  4, 910 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1880   978 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   84 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   4, 865 

Total   10.837 

CAPE  HATTERAS,  NOETH  OAEOLINA. 
[Official  number,  123.] 

T^atitude    35°  14; 

Longitude   30 

Elevation  of  barometer  above  mean  sea-level    o-s'  leet. 

Mean  anuual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  five  years   o^"  nor 

Mean  annual  barometer  (reduced  to  sea-level)  for  five  years  pio  o 

Mean  annual  temperature  for  five  years  rV  •    i  "  " 

Mean  annual  rainfall  for  five  years   78.()8  lucnes. 

Established  September  1,  1874. 

Office,  first  floor  of  assistant  light-house  keeper's  dwelling. 

Private  William  Daly  nvas  in  charge  until  March  5, 1880,  when  he  was 
relieved  by  Private  J.  M.  Wright.  Two  assistants  were  ordered  to,  and 
two  relieved  from,  this  station  during  the  year.  It  was  inspected  iu 
February,  and  the  work  found  to  be  fairly  performed. 

Extracts  from  the  observer's  semi-annual  reports : 

All  facts  relating  to  disasters  to  vessels  are  promptly  reported  to  the  Chief  Signal 
Oflicor  over  the  coast  telegraph  line,  and  through  information  given  iu  this  way  the 
owners  of  vessels  are  enabled  to  save  much  valuable  property.  The  sea-faruig  com- 
munity of  Hatteras  Inlet  manifest  considerable  interest  in  the  reports. 

Seventy-eight  cautionary  signals  and  twenty-one  cautionary  off-shore  signals  wore 
displayed  during  tlio  year  at  this  station. 

The  observer  reports  as  follows  relative  to  the  display  of  signals : 

JiK/iisI  15  to  19.— Flag-st.iff  blown  down  .and  broken,  anemometer  cups  blown  off, 
schooners  AVa(cr  Lily  and  Southern  Cross,  liolh  of  ITntteras,  driven  iishoro  in  the  Pam- 
lico Sound  ;  the  fornirr  cul  aw:vv  botli  nmsts  to  save  vessel ;  scliooner  Ida  B.  Silsbee, 
of  J^ilcliogue,  N.  v.,  sank  in  liatteras  Roads;  residence  blown  down  at  Hattor.as  ; 
coast  line  badly  d:Muag(Ml. 

Jaiutarii)!:^  to  2H. —Schooner  Moses  Knowlton,  of  aud  for  Baltimore,  from  Jamaica, 
cav'-o,  fruit,  struck  on  liatteras  Shoals  and  put  into  Hatteras  Inlet  leaking. 

March  2"  to  31  .-Schooner  Watchful  bound  from  Nowberue,  N.  C,  to  Philadelphia, 
cargo,  HliiuglcH,  w.as  driven  on  shoals  in  Pamlico  Sound,  three  miles  northwest  of  Hat- 
teT'as  Inlet;  no  lives  lo.st.  . 

.June  U  U)  IH.— A  cliiiiiney  and  portions  of  framework  blown  from  Louse  occupied 
bv  urincii.at  l«^(^pl■r  of  llM,l  tera,M  lin|,|,;  a.  grist,  inill  helougingto  Capt.  W.  R.  Jemiett, 
togedicr  will!  a  numher  ol'  Irces,  blown  ov<-r,  Mm  tnvs  f:iHing  gouorally  iu  tho  diroe- 
lion  from  whi('li  the  wind  blew;  no  I'urtlKM-  damage  known. 

rilBLIOATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   94 
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CAPE  HENEY,  VIRGINIA. 
\ Official  number,  118.] 


Latitude   36°  56' 

Longitude   750  q' 

Elevation  of  barometer  .above  mean  sea-level  16.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  six  years  ,   30.029 

Mean  annual  barometer  (reduced  to  se,i-level)  for  six  years  J 30. 044 

Mean  annual  temperature  for  six  years  ; .    58".  7 

Mean  annual  rainfall  for  six  years   56.  66  inches. 


Established  December  15,  1873. 

Oflace,  new  building,  150  feet  east  of  light-house  keeper's  residence. 

Sergeant  J.  H.  Bokel  was  relieved  October  10,  for  making  false  re- 
ports, and  discharged  the  service.  Sergeant  D.  Cuthbertson  has  been 
in  charge  since  November  26.  Six  assistants  have  been  ordered  to,  and 
five  ordered  from,  this  station  during  the  year.  The  station  was  in- 
spected in  February  and  found  in  good  order. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  reporting  of  vessels  by  telegraph  to  the  central  office  is  one  of  the  important 
duties  at  this  station,  and  no  vessels,  no  matter  how  small,  pass  this  station  without 
being  reported  to  the  Chief  Signal  Officer  at  the  earliest  possible  moment. 

A  large  number  of  people  visit  this  office  in  the  summer.  Not  only  American  cap- 
tains, but  those  of  all  other  nations,  take  great  interest  in  the  display  of  signals,  and 
I  have  heard  them  pronounce  "  the  Signal  Service  of  America  the  admiration  of  the 
world."  Great  benefit  is  derived  from  the  telephone,  as  constant  communication  ia 
kept  between  this  office  and  life-saving  stations  Nos.  1,  2,  3,  4,  and  5,  so  that  in  case 
of  wrecks  occurring  between  these  points  on  the  North  Carolina  coast  word  can  be 
sent  to  this  office  and  thence  to  the  chief  office  in  a  few  minutes.  All  vessels  have 
been  reported  as  soon  as  their  distinguishing  signal  could  be  made  out.  Considera- 
ble difficulty  is  often  experienced  in  making  out  signals  on  account  of  the  thickness 
of  the  weather  and  the  long  distance  of  vessels  from  station. 

Eighty  cautionary  signals  and  twenty-two  cautionary  oif-shore  signals  were  dis- 
played at  this  station  during  the  year. 

The  sergeant  reports  as  follows  relative  to  the  display  of  signals : 

August  18  to  19.— Anemometer  cups  blown  off ;  maximum  velocity  estimated  at  100 
miles  per  hour  at  18.45  p.  m.  of  the  18th.  Bark  North  Carolina  ran  ashore  9.45  a.  m. 
18th ;  crew  of  17  all  saved.  American  brig  Northern  Star  in  distress  opposite  station : 
telegraph  line  greatly  damaged. 

September  20  to  23.— Norwegian  bark  Stanley  ran  ashore  half  mile  north  of  life-sav- 
mg  station  No.  7  ;  no  cargo ;  no  lives  lost.  Schooner  Woodi-ulf  Sims  wrecked  off  this 
station  one  mile  south  of  life-saving  station  No.  2  ;  crew  saved ;  cargo,  cordwood  and 
oak  plank ;  vessel  and  cargo  a  total  loss. 

November  17  to  21.— British  steamship  Rathmore,  bound  to  London  from  Baltimore, 
encountered  the  storm  shortly  after  passing  this  station  on  the  17th;  her  decks  were 
swept  and  bulwarks  blown  away.  Rowles,  master,  was  killed  bv  falling  of  rigging : 
she  was  obliged  to  return  to  port. 

January  12  to  14. — This  was  a  very  severe  storm.  The  warning  w.as  timely.  A 
large  number  of  vessels  took  shelter  in  Lynn  Haven ;  sea  very  rough. 

February  23  to  24. — This  storm  was  very  severe.  A  number  of  vessels  returned  to 
Norfolk  upon  seeing  signal  flying  ;  no  disasters. 

March  23  to  25. — Gale  most  severe  of  the  year  ;  no  damage  reported. 

March  29  to  31. — The  most  severe  storm  this  year  ;  no  disasters  reported. 

May  21  to  22.— Warning  in  time  and  fully  justified ;  no  disasters  reported. 

JuneU  to  17.— An  ocean  steamer  came  ashore  near  station,  but  got  of  without  beino- 
damaged. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  .lune  30,  1880   24 


Total. 


24 


24 
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CAPE  LOOKOUT,  NOETH  CAEOLTNA. 

[Official  number,  136.] 


34°  36' 
760  35' 


Latitude  

Longitude   _  „  . 

Elevation  of  barometer  above  mean  sea-level   lo.uu  leet. 

Mean  annual barometor(correctedfortemporatureandinstrumentalerroronly) 

for  three  years   on  n«i 

Mean  annual  barometer  (reduced  to  se&  level)  for  three  years   M.  uoi 


Mean  annual  temperature  for  three  years 


63°.  1 


Mean  annual  rainfall  for  three  years   81.93  inches. 

Established  April  16,  1876. 

Office,  light-house  keeper's  dwelling. 

Private  H.  J.  Forman  was  in  charge  until  January  19,  when  he  was 
transferred  to  the  central  office;  Private  E.  Graham  from  January  19 
to  March  6,  and  Private  T.  J.  Kenan  from  M^^rch  6  to  date.  There  is 
one  assistant  at  this  station.  It  was  inspected  in  February  and  found 
in  fair  condition. 

Extract  from  the  observer's  semi-annual  report : 

The  flshernien  on  the  beach  derive  great  benefit  from  the  service. 

Sixty-four  cautionary  signals  and  sixteen  cautionary  off-shore  signals 
were  displayed  during  the  year  at  this  station. 

The  observer  reports  as  follows  relative  to  display  of  signals: 

Aunust  15  to  18.— Halliards  broten  and  signal  lantern  blown  away.  Estimated 
velocity  160  miles  per  horn- ;  last  velocity  recorded  by  self-registering  anemometer  was 
138  miles  per  hour.  Houses  blown  down,  trees  twisted  off  and  uprooted.  A  schooner 
and  several  boats  carried  in  shore,  turned  over,  dashed  to  the  ground  and  demohshed. 
Ten  miles  of  telegraph  lino  prostr.ated  ;  50  yards  of  Shackelford's  Point  washed  away ; 
cable  broken  in  two  places ;  potato  and  corn  crops  ruined.  ,  , 

Decemhcr  11  to  16.— Ship  Jacob  Trumpy  ashore  25  miles  north  ot  station  .and  a  total 
loss. 

Jrt)!»rtri/ 13  and  14.— Anemometer  cups  broken  oil.  ^    ,   ,    .  , 

April  13  to  17.— Survey  steamer  Endeavor  made  harbor  m  Hook  during  storm. 
June  14  to  18.— One  schooner  anchored  in  Hook  during  gale. 

PUBLICATIONS. 

Number  of  Forma  22  issued  daring  the  year  ending  .luno  30, 1880  ''24 

Total  ^ 

CAPE  MAY,  NEW  JEESEY. 
I  Official  number,  54.] 

Latitude  

Ijonii'tudo   n,.  „  , 

IClevation  of  barometer  ahov..  luean  sea-levol  ■   26- f'^ot. 

Mean  annual  ha  l  (^nl(^le^  (eonectod  for  temperature  and  instrumental  error  only) 

M.'!mTunnlaVl':ir.nnVr,VoVMin,V^^^^    30-04[> 

Mean  anunal  (en.iHMal  nre  Inr  ei.obt  y-'ars  P'] 

Moan  a.nnna.l  ra  inlall  for  .'iglit  years   4,^  78  inches. 

Established  May  ^1,  1.S71. 

()rii(!(^,  r.lock  A,  lot  U7,  lieach  avenue,  Cape  May  Point. 

Coi  |)(»ra1  -lolin  If.  Williams  was  in  cliarge  of  this  station  until  Kebruary 
]9  when  lie  was  ivlieved  by  Coi  poial  .1.  .1.  I'^il /..^crald  and  ordered  else- 
where. Tiiree  assistants  Inive^  Ween  (.idered  to,  and  (hive  relieved  Ironi, 
this  station  during  Ihe  year.  Tlnue  is  now  no  assistant  at  the  station. 
It  was  inspected  in  March  and  found  in  good  order. 


380  56' 
74°  58' 
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On  January  31  this  station  was  discontinued  as  a  full  rei)orting  sta- 
tion. Since  that  time  but  three  daily  observations  have  been  taken, 
none  of  which  are  forwarded  by  telegraph. 

Extracts  from  the  observer's  semi-annual  reports : 

The  benefits  derived  from  the  display  of  cautionary  signals  at  this  station  cannot 
■well  be  ascertained.  The  large  percentage  of  justification  and  the  large  number  of 
vessels  passing  within  observing  distance  must  undoubtedly  render  them  valuable. 
All  vessel  and  wreck  reports  have  been  forwarded  promptly  by  telegraph  to  the  central 
office.  The  office  is  visited  daily  by  merchants,  business  men,  and  seafaring  men,  and 
the  public  interest  taken  in  the  service  remains  unabated. 

Seventy-two  cautionary  signals  and  forty-eight  cautionary  off-shore  signals  were  dis- 
played during  the  year  at  this  station. 


PUBLICATIONS. 


Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   738 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total  :   762 

CEDAE  KEYS,  FLORIDA. 
[Official  Qiumher,  233. J 

Latitude   28°  12' 

Longitude   83°  2' 

Elevation  of  barometer  above  mean  sea-level   22.50  feet. 


Established  November  7,  1879. 

Office,  Eogers'  building,  northwest  corner  Second  and  0  streets. 

Private  J.  H.  Melton  was  in  charge  until  April  10,  when  he  was  re- 
lieved by  Private  E.  W.  Mixer  and  ordered  to  this  office.  There  is  no 
assistant  at  this  station.  Tlie  station  was  inspected  in  February  and 
found  in  good  order. 

Under  date  of  October  30, 1879,  the  station  at  Saint  Mark's,  Fla.,  was 
ordered  discontinued  and  transferred  to  Cedar  Keys,  Fla.  Station  was 
opened  here  on  the  7th  of  November,  1879,  only  partial  reports  being 
taken  until  November  15,  when  full  reports  were  commenced.  The  office 
is  pleasantly  located  and  conveniently  arranged. 

Extracts  from  the  observer's  semi-annual  reports : 

The  citizens  manifest  much  interest  in  the  service  and  have  expressed  their  gratifi- 
cation at  having  the  station  established  here.  Frequent  inquiries  are  made  by  ship- 
pers and  dealei-s  in  fruit  in  regard  to  the  weather,  and  "Indications"  for  the  East 
Gulf  States  would  be  highly  appreciated  could  they  be  displayed  at  this  station. 

Seven  cautionary  signals  were  displayed  during  the  year  at  "this  station. 

The  observer  reports  as  follows  relative  to  the  display  of  signals: 

January  26. — One  steamer  remained  in  port  during  the  display  ;  no  damages  reported. 
i?'e&)-Mari/ 2.— Storm  was  quite  severe;  carried  away  part  of  rigging  find  rudder  of 
schooner  Ruby  ;  very  high  tide  during  display. 
^arch  27.— Severe  gale ;  very  rough  weather  at  sea  reported. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  CO,  1880   16 


Total 
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CHAELESTON,  SOUTH  CAEOLmA. 
[Official  number  J  21.] 


Latitude . 


32°  45' 
79°  55' 


Longitude   rn  aq  f 

Elevation  of  barometer  above  mean  sea-level  -   J'^-'i-'  leet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years  -  -   on  oftr 

Mean  arLuual  barometer  (reduced  to  sea-level)  for  eight  years   i%  a 

Mean  anmial  temperature  for  eight  years  •  ° 

Mean  annual  rainfall  for  eiglit  years   1^4.59  inches. 

Established  January  5,  1871. 

Office,  corner  of  East  Bay  and  Broad  streets. 

Sergeant  W.  A.  Cliapman  was  relieved  from  cliarge  of  this  station 
July  26,  and  Private  J.  H.  Walter  placed  temporarily  in  charge.  On 
August  23  Sergeant  J.  H.  Smith  was  ordered  to  assume  charge  of  the 
station.  There  has  been  no  change  in  the  assistant.  The  station  was 
inspected  in  November,  and  found  in  good  order. 

Extracts  from  the  observer's  semi-annual  reports : 

The  interest  in  tbe  service  at  tliis  port  lias  not  diminished,  but  appears  to  be  gradu- 
ally on  the  increase.  Captains  and  vessel  owners,  rice  and  cotton  planters,  brokers 
and  factors  are  about  the  only  class  of  people  at  this  place  who  are  directly  benefated 
1)V  the  reports.  Mariners  place  explicit  contidenco  in  the  storm  warnings,  and  rarely 
leave  port  while  signals  are  displayed  without  calling  or  sending  to  the  oflice  tor  in- 
formation in  regard  to  the  nature  of  the  disturbance  and  prevailing  weather  along  the 

^  "'i'lie  operations  of  the  service  are  highly  appreciated  by  all  classes,  and  the  interest 

heretofore  reported  remains  unabated.    ,  t  • 

Eleven  cautionary  signals  and  one  cautionary  oft-shoro  signal  were  displayed  during 
the  year  at  this  station. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  daring  the  year  ending  June  30, 1880  ...  7,29.5 

Number  of  Local  Reports  issued  during  the  year  ending  June  30  1880    -47 

Number  of  Forms  15  issued  during  the  year  ending  June  ;>0,  18b0   i,  ow 

Number  of  Forms  22  issued  during  the  year  ending  .Tune  30,  1880    ^ 

Total   9.1^^ 

CHAELOTTE,  NOETH  CAEOLINA. 

[Official  nmnhcr,  lOO.j 

r    35^M3' 

l^'^'^*'!';^'^,   80^^51' 

lS:i;;';onKu;m;.i;v>u;o;;"M;;^   ..-      837  85ieet. 

Mean  annual  liavoiiicter  (convcl cil  lor  lcin|K'nitui'e  and  instvumculal  error  only) 


Moan  annual  baronu^tcr  (reduced  lo  sea-l.-vol)  for  one  year   3(U)50 

Moan  annnal  toini)oratnro  for  one  yoar  u' -Mi,;  1,  w 

.Moan  animal  laiiiliill  for  om*  year  

Established  October  0,  1878. 

OfTice,  Traders'  National  Bank  building,  northeast  corner  of  liyon 
;i  nd  Trade  streets.  ,    .     „  , ,  , 

Sergeant  D.  O'Donolme  has  been  in  charge  during  the  year,  lit  lias 
no  aiRsistaiit.    'I'he  station  was  ins])e('ted  in  Febrnary. 

I'^xtracts  from  tlie  o))S('rv(M\s  semi -nimiial  reports: 

Th,.  l,)oaI  D'li.or  pnMisiii'M  Iho  at'lornoon  biillolin  and  llic^  looal  ohsorval ioim  in  tho 
<\l  (lav'tVisHi'io     II  also  unhiishoH  th(»  Hiiinniary  of  Imuiu  22,  monthly,  and  other  me- 
l'rorol(igi(>al  (lal'i()rinli>irHt,Hnoh  as  nniiNual  rainralls,  winds,  &c.    Increased  interest 
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is  manifested  in  the  daily  reports.  During  the  past  six  mouths  freqncnt  inquiries 
have  heen  made  at  this  ofHce  as  to  the  probahle  character  of  the  weather  by  pic-nic 
parties,  persons  going  into  the  country,  &c. ;  and  the  indications  furnished  were  in 
every  instance  verilied.  The  more  intelligent  classes  place  the  greatest  reliance 
upon  the  weather  reports. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. 2,  800 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  18S0   36 


CHATTANOOGA,  TENNESSEE. 

[Official  mmher,  208.] 

Latitude   350  04' 

Longitude   85°  15' 

Elevation  of  barometer  above  mean  sea-level   783. 20  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  one  year   29. 310 

Mean  barometer  (reduced  to  sea-level)  for  the  year  ending  Jime  30,  I's'so"].'."  30.'  089 

Mean  temperature  for  the  year  ending  June  30,  1S80   62°.  7 

Rainfall  for  the  year  ending  June  30,  1880   66.  55  inches. 

Establislied  January  8,  1879. 

Office,  Hamilton  County  court-house. 

Private  B.  L.  Goulding  has  been  in  charge  of  this  station  during  the 
year.  The  station  was  inspected  in  October  and  favorably  reported 
upon.  Highest  water  in  river,  37  feet  7  inches,  occurred  March  18  and 
19,  1880;  lowest  water,  0  feet  2  inches,  October  6,  7,  9,  and  10, 1879. 

Extracts  from  the  observer's  semi-annual  reports  : 

Daily  bulletins  have  been  continuously  posted  iu  the  post-offlce  and  filed  for  refer- 
ence m  this  office.  The  Times  has  regularly  published,  in  attractive  form,  the  daily 
and  monthly  weather  reports  furnished,  and  the  weekly  Commercial  the  monthly  re- 
ports, for  the  benefit  of  their  respective  readers.  A  monthly  report  of  the  height  of 
the  river  has  also  been  furnished  Major  King,  IJ.  S.  Engineer  Corps,  for  use  in  his 
office  since  July  1,  1879. 

The  interest  taken  in  the  Signal  Service  continues  to  increase.  Those  classes  most 
benefited  appear  to  be  river  men,  merchants,  and  pork-packers. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.. .  2, 080 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   3G 


CHEYENNE,  WYOMING  TEREITOEY. 
[Official  mmher,  68.] 


Latitude . 


41°  12' 


Longitude  104° 

Elevation  of  barometer*  above  mean  sea-level   6  089.37  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrume'ntol  error 

only)  for  7  years   24.  013 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  29. 9.52 

Mean  annual  temperature  for  eight  years   440. 7 

Mean  annual  rainfall  for  eight  years             10.29  inches. 

Established  November  1, 1870. 

Office,  Seventeenth,  between  Eansom  and  Bodge  streets. 
Sergeant  J.  H.  Smith  was  relieved  August  23  by  Sergeant  E.  Mc- 
Govern,  and  transferred  to  Charleston.    There  has  been  no  assistant  at 
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this  station  since  December  31.    The  station  was  inspected  in  Novem- 
ber and  found  in  fair  condition. 
Extracts  from  the  observer's  semi-annual  reports : 

Daily  local  reports  and  montlily  abstracts  are  furnished  to  the  two  daily  papers 
printed  here,  and  regularly  published  by  them. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1880-..  1,748 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    ^ 

Total   1'^^^ 

CHICAGO,  ILLINOIS. 
[Official  numher,  37,] 

Latitude   87°  35' 

E?e^ation  of  barometer  above  mean  sea-level  -  --  660.92  feet. 

Mean  annual  barometer  (corrected  for  temperature  a.nd  instrumental  error 

only)  for  seven  years  -  -   on  ooq 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   xoo  i 

Mean  annual  temperature  for  eight  years  o-'m  ■  ^ 

Mean  annual  rainfaU  for  eight  years   ■w-<57  mciies. 

Established  November  1,  1870. 

Office,  Mai  or  Block,  southeast  corner  Madison  and  La  Salle  streets. 

Sergeant  J.  G.  Lynch  was  relieved  from  charge  of  this  station,  Janu- 
ary 9,  by  Sergeant  J.  Mitchell,  and  transferred  to  New  York  city.  Five 
assistants  have  been  ordered  to,  and  six  relieved  from,  this  station  dur- 
ing the  year.  It  has  not  been  inspected  during  the  year.  Six  hundred 
and  thirteen  post-offices  have  been  regularly  supplied  with  the  Farmers' 
Bulletins. 

Extracts  from  the  observer's  semi-annual  reports : 

The  roriorts  are  much  utilized  by  business  men  generally. 

Dnrhi''  the  winter  Huasiin  reports  of  the  weather  are  of  the  greatest  benefit  to  pack- 
ers 'ind  iVuit  iind  oyster  dealers,  and  are  often  taken  as  evidence  in  courts.  The  co- 
opei  ation  of  (ho  dillcrent  railroads  with  the  Signal  Service  has  advanced  the  interest 
taken  in  the  service  and  its  workings  a  great  deal  in  the  last  six  months,  and  the 
accuracy  with  which  the  indications  are  made  out  has  gained  them  favor  with  the 

^"The?first  vessel  (hat  entered  port  the  present  year  was  the  propeller  Nashiia,  from 
Milwaukee,  wlinOi  re,.or(.Ml  on  the  1st  of  January,  and  .■lear.Ml  on  the  Sd  Naviga- 
tion, however,  may  b.^  said  to  have  conuneueed  on  tlu^  1st  ol  April  with  the  opening 

"^Navi's^ation  closed  (exeei)t  ibr  Goodrich  Transportation  Company)  December  16. 
For(.v-(biir  caid  ionary  signals  were  displayed  at  (he  station  during  th(^  year. 

The  .scvgeaut  reimulcs  as  follows  in  reference  to  some  of  these  displays : 

AiKiiisI  and  2r..-'l'his  signal  was  not  jnsi-ided  a  t  th.^  si  at  ion,  y.^i,  from  facts  learned 
IVoin'marine  sonrces  it  was  jnsl.ili.Ml  upon  ^,lu^  lak(^  in  this  vicinity.  _ 

Orlnhrr  17  a,nd  IK.— This  sii^.ial,  alllion-li  not  Jnstili<'d  at  the  station,  was  jnstihed 
on  ll„>  lake,  and  outer  bay.  'I'll".  1  )onnelly  sailed  dnriiig  the  display,  ami  was  .■.nn- 
'''oI•/!)/!^/'■ '!  nV;'(V— lett  during  the  dis].Ia,v  ;  inari  n.'i  s  report  a,  hea.vy 
trale  on  llie  l;ilve  and  a,  hii;li  sea..  .  ^, 

V(»iT(»/«r  I') -mhI  "(I  -This  si..nal,  a.ll.houiih  not  institu'd  al.  Ilie  station,  was  inlly 
iustilied  on  tiie  hike.  Tln^  schoon.'r  Clara 'Parker  '  in  att.Miipl  ing  to  gain  the  harbor 
was  drivcMi  ashore.    Ten  vessels  lelt  port  during  the  display  and  all  were  obliged  to 

^"'ijlrll  20.— Storm  unusually  severe  ;  no  daniagci  as  far  as  known  to  shipping. 

2/;n?  2t».— Several  vossols  loft  port  lightly  hul.Mi,  but  (^n(•oullterlllg  rough  w(>ather 
outside  had  to  return. 
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PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880  .  194  848 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.    lo'  433 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   l'  846 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   '  153 


Total . 


207, 280- 


CHINCOTEAGUE,  VIEGmiA. 


[Official  numder,  — .] 

Latitude   370  55. 

Longitude   750  20' 

Elevation  of  barometer  above  mean  sea-level  18. 50  feet. 

Established  March  16,  1880. 

Office,  Life-Saving  Station  No.  7,  Assateague  Beach. 

Private  B.  A.  Blundon  has  been  in  charge  of  this  station  since  its  es- 
tablishment.   He  has  one  assistant. 

It  was  inspected  in  March,  1880,  and  found  in  good  order.  The  sta- 
tion is  located  on  what  is  known  as  ^'  Old  Fishing  Point,"  on  Assateague 
Beach,  between  two  very  dangerous  shoals,  viz.  Turner  Shoals  on  the 
southwest,  which  make  out  to  sea  for  a  distance  of  three  miles  or  more 
and  Ship  Shoals  on  the  southeast,  which  extend  out  to  sea  some  four  or 
five  miles.  , 

Extracts  from  the  observer's  semi-annual  reports : 

The  captains  of  vessels  and  business  men  of  Chincoteague  Island  place  the  greatest 
reliance  in  the  cautionary  signals,  and  take  great  interest  in  the  service. 

Fourteen  cautionary  signals  and  twelve  cautionary  ofe-shore  signals  were  displayed 
at  this  station  since  its  opening. 

The  observer  remarks  as  follows  in  reference  to  the  display  of  signals  : 

April  13.— Schooner  C.  H.  Madison  left  harbor  for  sea,  totally  disre-^arding  the 
cautionary  signal  flying  at  the  time,  and  on  reaching  Williams  Shoals  was  blown 
ashore,  where  she  remained  for  several  hours. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    8 


Total. 


CmOimATI,  OHIO. 
[Official  mimber,  C5.J 

Latitude   ggo  (5/ 

Longitude  84°  26' 

Elevation  of  barometer  above  mean  sea-level  620.42  feet 

Mean  annual  barometer  (corrected  for  temperature  and"  instrumental  error 

only)  for  seven  years   09  334 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years" 30  031 

Mean  annual  temperature  for  eight  years   550  5 

Mean  annual  rainfall  for  eight  years  42:39  inches. 

Established  isTovember  1,  1870. 

Office,  Pike's  Opera  House,  southeast  corner  of  Fourth  and  Yine 
streets. 

Sergeant  N.  Gorom  was  relieved  from  charge  of  this  station  Decem- 
ber 10,  1879,  and  transferred  to  San  Francisco.  Sergeant  E.  B.  Wat- 
kms  was  ordered  to  assume  charge  February  19,  1880.   Puring  the  in- 
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terval  between  the  departure  of  Sergeaat  Gorom  and  tbe  arrival  of  Ser- 
geant Watkins,  Private  0.  N.  Kitchel  was  in  cliarge.  Three  assistants 
have  been  ordered  to,  and  three  relieved  from,  this  station  during  the 
year.  Highest  water  in  the  river,  53  feet  3  inches,  occurred  February 
17;  lowest  water,  2  feet  5  inches,  October  23.  During  the  year,  live 
hundred  and  forty-three  post-offices  have  been  regularly  supplied  with 
the  Farmers'  Bulletin.  The  station  has  not  been  inspected  during  the 
year. 

IsTavigation  was  suspended,  at  intervals,  during  the  latter  part  of 
September  and  October,  and  the  1st  of  November,  on  account  of  the 
very  low  water,  the  river  not  having  been  as  low  in  about  twenty  years. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  pork-packers  and  provision  dealers  watch  the  reports  closely,  and,  by  a  little 
study,  are  enabled  to  take  advantage  of  any  change  in  the  weather  favorable  to  their 
business. 

The  coal  men,  river  men,  and  shippers  generally,  are  greatly  interested  in  our  river 
reports,  and  often  take  advantage  of  information  derived  therefrom. 

The  records  are  often  called  for  and  nsed  as  evidence  in  the  courts  and  in  some  cases 
verdicts  are  rendered  iu  accordance  therewith. 

The  Commercial's  city  editor  says  the  reports  are  eagerly  noted.  The  newspapers 
in  Cincinnati  take  a  deej)  interest  in  the  service,  and  devote  generous  space  in  their 
columns  to  the  reports ;  the  river  reports  particularly. 

Business  men  interested  in  the  weather  probabilities  for  the  next  day  or  two,  and 
desirous  of  obtaining  facts  about  rainfall,  temperature,  &c.,  often  visit  the  office  and 
remark  that  the  service  benefits  them  greatly,  pecuniarily,  by  the  reliable  information 
furnished  them. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880. . .  177,  434 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  .luno  30,  1830.  7,734 


Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   1, 744 

Number  of  Forms  22  issued  during  the  year  ending  .Tune  30,  1880   132 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880    2, 754 


Total   189,798 


CLEVELAND,  OHIO. 

[Official  number,  34.] 

Latitude  -   41^30' 

Longitude  ;■- j^l".'*^ 

Elevation  of  barometer  above  mean  sea-levol   (i89.70  feet. 

Meau  annual  barometer  (corrected  for  teiuporatu  re  and  instruniental  error 

only)  for  seven  years   29.  287 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  007 

Meau  auuual  temperature,  for  nine  years   'lO'^.  1 

Meiiu  annual  rainfall  for  nine  years   38.50  inches. 


Established  November  1, 1870. 

Office,  northeast  corner  of  Sup(ui()v  and  Wa  ter  streets. 

Sergeant  D.  Cutlibertson  was  relieved  November  2(1,  1S7!),  by  Ser- 
geant James  B.  Newlin,  and  ordered  elsewhere.  Two  assistants  lia,ve 
been  ordered  to,  and  two  relieved  JVoiu,  this  station  din  ing  th(>  year. 
The  office  was  moved  to  another  room  in  \  he  saine  building  on  -Inly  20. 
It  was  inspected  in  Sei)teinber  a-iul  in  .June.  The  ins])ecloi  reported 
everything  in  a  satisfactory  condil  ion. 

Navigation  closed  on  I  )(  ('(Mn(»(>i' !),  and  I  lie  lights  at  tlu^  entrance  to 
the  harbor  1)11 1  out,  bnl  lhci  i\cran(l  hlk(^  conliiined  nnobstructod  by 
ico  un1,il  tho  iiioi  niii- of  I  lie  fsi  h,  wImmi  it  IVozc  over  hut,  wa.s  soon  cleared 
by  tugs.    N.i\  igai  ioii  opened  on  Maicii  '.».    The steanier  ISorthAvest,  from 
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Detroit,  arrived  on  March  9  and  sailed  March  10,  being  the  lirst  arrival 
and  departure  of  regular  line  boat  of  the  seasou. 

Extracts  from  the  observer's  semi-annual  reports- 

On  one  occasion  a  number  of  captains  visited  the  office  at  4  a.  m  to  obtain  intbr.m 
i  orty-six  cautionary  signals  were  displayed  during  tlie  year.  ' 

The  sergeant  reports  as  follows  relative  to  the  display  of  si-nals  • 

po5f  noli^terr^'        ^'""'''''^  ^  ---^^^  ---ned  in 

ii«YlTT^?7'*'Tr*  f «f  1877. 


-iear  union  depot  "'•^iuiue,-    -iJ^e  scnooner  feumatra  was  driven  ashore 

tretr;'rd?mag'ed^^^^^^^^^^^  °V'«  ^  --^er  of  fences  and 

and  owners  o?ve?sels         ^  '^''^^^^  favorably  commented  upon  by  captains 


oface  ODii^ea  to  put  into  Black  River;  several  captains  visited  the 

the  rivt? cu%U  aSeiistlown  do'^n  *  ^^'^"^^^ 
PUBLICATIONS. 

Number  of  Forms1risfu™r^^^^^  1«80   1,445 

Number  of  Forms  22  issued  durin|  the  fear  endSSSune  3o',  S;::::::::::: : 

Total   

  17,266 
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COLORADO  SPRINGS,  COLORADO. 
[Official  number,  109.] 


38°  55' 
104°  58' 


Latitude  

Longitude  

Established  November  12, 1873,  as  a  supply  statiou  to  Pike's  Peak 
No  meteorological  observatious  are  taken. 

COLUMBUS,  OHIO. 

[Official  number,  187.] 


Lislitude 


39°  57' 
83°  3' 


Longitude  ^i::::-^^ 804.60 ^et. 


Elevation  of  barometer  above  mean  sea-.  -,  •    .  x  , 

Mean  annual  barometer  (corrected  for  temperature  and  jnscrumental  error 

only)  for  one  year  ^cnA 

Mean  annual  barometer  (reduced  to  sea-level)  for  one  year   r^o  7 

Mean  annual  temperature  for  one  year  o.'oV  ■  ' 

Mean  annual  rainfall  for  one  year   -'^■"^  mcnes. 

Establislied  July  1,  1878.  ^  ^.  .     ,     ^  1 

Office,  Huntingdon  Block,  southeast  corner  of  High  street  ancl 
Broadway.  ,    .  rm 

Sergeant.  D.  D.  Stansell  has  been  ir.  charge  during  the  year.  The 
station  has  not  been  inspected. 

Extracts  from  the  observer's  semi-annual  reports : 

Interest  in  tbe  service  continues  unabat.Hl.  Tho  more  direct  benefits  derived  from 
the  woatber  reports  at  this  point  are  probably  realized  by  the  raisers  .and  shippers  of 
wheat,  but  the  reports  command  a  general  interest,  and  the  oliice  receives  many  calls 
for  information  by  the  general  public.  ,  ^x,         i-t  + 

The  city  newspapers  Continue  the  regular  publication  of  the  weather  reports,  which 
are  read  with  great  interest  by  every  one,  and  the  service  is  highly  complimented  by 
all  who  are  interested  enough  to  visit  tbe  oflice,  and  by  those  who  road  and  watch 
tho  reports. 

PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  during  th.>  y.^ar  aiding  June  30,  1880...  3,978 

Number  of  Local  Reports  issued  during  tho  year  oiidiug  June  30,  18bU  

Number  of  Forms  22  issued  during  tho  year  ending  Juno  :>0,  188U   ^ 

Total  - 

CORSICANA,  TEXAS. 

[Official  number.  107.] 
,       ,    32"  5' 

Latitude  ,     y,.o  ;50' 

Longitude     ,  .r  .in  f,,„* 

Elevation  of  barometer  above  mean  sea-level  -  -  -  -  -  -  -   i  '-^-""  ^""i'- 

Mean  annual  barometer  (corrected  for  temperature  and  lustrumoutal  ovnir  only)  ^^^^ 

for  live  years  ^Ii' nn7 

Mean  annual  barometer  (reduced  t»  sea-level)  lor  five  years  5":^"  . 

Me.au  .annual  temperature  for  live  years  -  -  —  " 

Mean  annual  rainfall  for  five  years   '"^-u^s- 

Established  September  15,  1874. 

Onice,  Commercial  Building,  corner  of  Colhns  :iiid  Beacon  streets. 

Serjeant  II.  E.  McEarland  has  been  in  charge  duruig  the  year,  lie 
has  no  assistant.  The  station  was  uispected  in  Marcih.  The  mspector 
reported  everything  in  a  satisfactory  condition. 
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Extracts  from  the  observer's  semi-annual  reports: 

Very  little  interest  is  manifested  in  the  service  here,  as  the  majority  of  the  people 
have  never  taken  sufficient  interest  in  its  -workings  to  find  ont  and  appreciate  the 
benefit  to  be  derived  from  it. 

The  H.  and  T.  C.  R.  R.  Co.  have  on  several  occasions  been  supplied  with  data  to  be 
used  in  suits  against  the  road,  and  in  several  instances  the  information  furnished  has 
proved  of  great  benefit. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    119 

Number  of  Forms  22  issued  daring  the  year  ending  June  30,  1880,...   38 

Total  ~157 

DAVENPOET,  IOWA. 

[Official  mmder,  51.] 

Latitude   4^0  32' 

Longitude  900  39' 

Elevation  of  barometer  above  mean  sea-level   603.83  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29.377 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  !  30.'  017 

Mean  annual  temperature  for  eight  years   490.  q 

Mean  annual  rainfall  for  eight  years   34.93  Indies. 

Established  May  24,  1871. 

Office,  First  National  Bant  building,  southwest  corner  of  Main  and 

Second  streets- 
Sergeant  M.  McGauran  has  been  in  charge  during  the  year.    He  has 

no  assistant. 
The  station  has  not  been  inspected. 

Highest  water  in  the  river,  18  feet  5  inches,  occurred  June  26;  lowest 
water,  1  foot  1  inch,  September  14  to  30. 
Extracts  from  the  observer's  semi-annual  reports : 

The  usual  interest  is  taken  in  the  service  by  all  classes  of  citizens.  The  "indica- 
tions" are  read  by  everybody,  and  the  average  high  percentage  of  veriricatious  elicits 
favorable  comment. 

Many  gentlemen  have  informed  me  that  on  receiving  the  daily  papers  the  weather 
reports  are  always  the  first  news  items  looked  for.  In  no  State  probably  is  the  sub- 
ject given  more  attention  than  in  this  one.  The  river  closed  on  December  19,  1879, 
and  opened  January  8,  1880.  The  Belle  of  Belleview,  the  first  boat  of  the  season, 
arrived  March  8,  1880. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  .June  30,  1880. ..  2, 046 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    68 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    60 

Total   2, 174 

DELAWAEE  BEEAKWATER,  DELAWARE. 

[Official  number  J  .J 

Latitude   38°  48' 

Longitude    750  51 

Elevation  of  barometer  above  mean  sea-level  .*.'."        20.00  feet. 

Established  January  28,  1880. 

Office,  second  building  from  west-northwest  extremity  of  Delaware 
Breakwater. 

Sergeant  S.  W.  Naylor  was  ordered  to  assume  charge  of  this  station 
3  SIG 
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December  27.  On  June  23  lie  was  transferred  to  Norfolk  and  the  station 
placed  in  charge  of  Private  William  Bolton.  Four  assistants  have  been 
ordered  to,  and  three  relieved  from,  this  station  during  the  year. 

The  station  was  inspected  in  March  and  everything  reported  in  a  sat- 
isfactory condition. 

Upon  the  establishment  of  this  station  the  display  station  at  Lewes, 
Del.,  was  discontinued. 

An  important  duty  at  this  station  is  that  of  reporting  by  telegraph  the 
arrival  and  departure  of  vessels  to  the  Philadelphia  Maritime  Exchange 
and  interested  parties. 

Forty  cautionary  signals  and  twenty-eight  cautionary  olf-shore  sig- 
nals were  displayed  during  the  year  at  this  station. 

The  observer  reports  as  follows  relative  to  the  display  of  signals: 

February  2  to  4. — American  brig  Quango  struck  the  ice  break  during  the  night  while 
coming  into  harbor,  breaking  a  hole  in  her  bottom  and  beginning  to  fill  immediately; 
crew  abandoned  her  and  were  rescued  by  a  schooner's  crew  near  by.  Brig  went  ashore 
five  miles  north  of  Plumb  Point ;  was  pumped  out  by  wrecking  crew  from  Lewes  and 
taken  to  Philadelphia  on  the  6th. 

February  5.— Schooner  reported  aground  on  Brandywine  shoals ;  wrecking  steamers 
North  America  and  Pioneer  went  to  rescue,  but  without  success. 

April  18. — Schooner  Wm.  R.  Drury  reported  ashore  on  Brandywine  shoals ;  was 
taken  off  by  the  wrecking  crew  from  Lewes,  Del.,  April  20.  This  morning^  British 
bark  Queen  of  Ceylon  was  washed  ashore  on  Cape  Henlopen ;  hauled  off  by  tug 
North  America  12.50  p.  m.  without  damage. 

June  1.— Schooner  Wm.  Conners,  Capt.  Thos.  Morrisey,  from  Bangor,  Me.,  with  lum- 
ber for  Philadelphia,  struck  on  the  breakwater  at  1.30  a.  m. ;  wind  N.  E.  and  heavy 
sea ;  crew  of  five  men  saved ;  steamer  North  America  summoned  to  her  assistance  by 
Sergeant  Naylor  at  3.30  a.  m.  The  schooner  was  finally  got  off  at  3  p.  m.  with  the  as- 
sistance of  the  wreckers  from  Lewes,  Del. ;  schooner  total  loss ;  deck  load  washed 
overboard,  but  most  of  it  was  saved. 


PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   12 

Total   15^ 

DENVEE,  COLORADO. 
[Official  number^  76.J 

Latitude   ,390  45' 

Longitude   105°  4' 

Elevation  of  barometer  above  mean  sea-levol   5,271.12  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental 

error  only)  for  seven  years   24. 775 

Moan  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 904 

Moan  annual  temperature  for  eight  years  •  -     49°.  2 

Mean  annual  rainfall  for  eight  years   15.42  inches. 

Established  November  19, 1871. 

Office,  Broadwell  Block,  corner  Sixteenth  and  Larimer  streets. 

Sergeant  A.  0.  Dobbins  has  been  in  charge  during  the  year.  There 
has  been  no  assistant  at  the  station  since  November  G,  1879.  It  was  in- 
spected in  November,  and,  with  some  exceptions,  was  reported  in  a  sat- 
isfactory condition. 

liJxtracts  I'rom  the  observer's  semi-annual  reports  : 

The  press  lias  been  furnished  with  the  local  weather  reports  and  the  monthly  moans 
and  other  data  wbicli  have  been  published  regularly.  Much  interest  is  taken  lu  theso 
reports.  The  ollice  is  visited  by  parties  desirnig  to  compare  barometers  and  lor  infor- 
mation referring  to  the  climate  of  the  city  and  State. 

The  interest  mauifestcid  is  {joueral,  and  the  benefits  derived  from  our  roixirts  as  a 
means  of  information  cannot  bo  estimated. 
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PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   951 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   fiO 

Total   1,011 

DES  MOINES,  IOWA. 

[Official  number,  189. J 

Latitude   41°  35' 

Longitude   93°  40' 

Elevation  of  barometer  above  mean  sea-level  849.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  one  year   29. 14C 

Mean  annual  barometer  (reduced  to  sea-level)  for  one  year   30.  Oil 

Mean  annual  temperature  for  one  year   50°.  1 

Mean  annual  rainfall  for  one  year   32.82  inches. 


Established  August  1,  1878. 

Office,  McCain's  Block,  corner  of  Sixth  and  Walnut  streets. 

Sergeant  P.  Connor  has  been  in  charge  during  the  year.  There  is  one 
assistant  at  this  station. 

Sixty-two  post-offices  have  been  regularly  supplied  with  the  daily 
Farmers'  Bulletin. 

The  station  was  inspected  in  August  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  river  was  closed  completely  by  ice  December  13. 

The  ice  broke  up  for  the  season  in  the  Des  Moines  River  on  January  9,  1880. 
The  service  was  represented  at  the  State  fair  held  here  during  the  first  week  of  Sep- 
tember. 

PUBLICATIONS. 


Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880  18, 162 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880..  876 
Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   48 

Total   19,080 

DETEOIT,  MICHIGAN, 
[Official  number,  36.] 

Latitude   41o  21' 

Longitude   83°  7' 

Elevation  of  barometer  above  mean  sea-level  ,  645.30  feet. 

Mean  annual  barometer  (corrected  for  temperatiire  and  instrumental  error 

only)  for  seven  years   29. 319 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 985 

Mean  annual  temperature  for  nine  years   47°.  5 

Mean  annual  rainfall  for  nine  years   33.72  inches. 


Established  November  1, 1870. 

Office,  Bank  Block,  corner  Griswold  and  Congress  streets. 

Sergeant  C.  F.  E.  Wappenhans  has  been  in  charge  during  the  year. 
There  is  one  assistant  at  the  station ;  also  a  civilian  printer. 

The  station  was  inspected  in  June  and  reported  in  a  very  satisfactory 
condition.  During  the  year  three  hundred  and  thirty -five  post-offices 
have  been  regularly  supplied  with  the  Farmers'  Bulletin. 

Navigation  closed  December  11  and  opened  March  9. 

The  display  of  cautionary  signals  was  discontinued  December  25,  and 
resumed  March  15. 
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The  office  is  connected  with  the  Board  of  Trade,  and  various  public 
offices,  by  telephone. 
Extracts  from  the  observer's  semi-annual  reports : 

By  tlie  introduction  of  a  teleplione  in  tliis  office  tlie  dilFusion  of  meteorological  data 
lias  increased  in  a  marked  degree.  The  list  of  those  who  desire  to  be  informed  of  all 
orders  in  regard  to  the  hoisting  or  lowering  of  cantionary  signals  now  numbers  twenty- 
four.  All  these  orders  are  immediately  sent  to  the  press.  TLree  firms  desire  and  re- 
ceive the  direction  and  force  of  the  wind  at  the  various  lake  ports  on  receipt  of  the 
morning  and  afternoon  reports.  Whenever  the  order  "Up  Signal"  indicates  the  ap- 
proach of  stormy  weather,  the  inquiries  by  vessel  owners  and  agents  as  to  strength 
and  direction  of  wind  at  stations  on  the  lakes,  where  their  vessels  are  estimated  to  be, 
are  very  frequent. 

During  the  time  of  harvest  of  wiuter  and  spring  wheat,  when  the  price  of  that  cereal 
is  mainly  governed  by  the  presence  or  absence  of  rain  in  those  regions  where  the  har- 
vest is  progressing,  the  information  sought,  as  to  rain,  has  been  very  frequent,  and 
the  addition  of  the  reports  from  the  southwest  covering  the  wheat  region  has  been  of 
incalculable  value  to  the  grain  merchants  on  Change. 

The  interest  taken  in  the  Signal  Corps  and  its  published  meteorological  data  has 
certainly  not  diminished.  In  the  latter  part  of  winter  and  during  the  spring  the 
records  are  in  demand,  and  meteorological  information  requested  by  merchants  and 
shippers  of  grain,  and  during  the  season  of  navigation  by  vessel  owners  and  captains, 
travelers,  and  the  large  lumber  firms.  These  are  followed,  on  the  approach  of  winter, 
by  produce  merchants,  pork  men,  and  gatherers  and  dealers  in  ice. 

By  means  of  the  tabulated  reports  and  the  maps  at  the  Board  of  Trade,  vessel  own- 
ers watch  the  course  of  thek-  distant  vessels  on  the  lakes,  as  the  direction  and  force  of 
wind  as  reported  thereon  permits  them  to  estimate  whether  the  vessel's  voyage  will 
be  shortened  by  a  favorable,  or  lengthened  by  a  contrary,  wind  prevaiUng  at  its  esti- 
mated position.  .  .1  ■    4.  i- 

Forty-two  cautionary  signals  were  displayed  during  the  year  at  this  station. 

The  sergeant  reports  as  follows  in  reference  to  one  of  these  displays : 

Septeniber  2  to  4.— Many  vessels  remained  anchored  in  the  river  during  the  display. 
The  Cleveland  steamers  remained  at  their  ports,  and  steamers  of  the  Union,  Anchor, 
and  Ensign  lines  were  ordered  to  stop  at  this  point.  Numerous  disasters  are  reported 
on  the  lakes. 

PUBLICATIONS. 


Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1S80  ...  38,  /  .)9 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  .luuo  30,  18«0. .  .), 

Number  of  Local  Reports  issued  during  th(^  year  ending  Juno  30,  1880   Mb 

Number  of  Forms^S  issued  during  tlic  your  ending  Juno  30,  1880    7b 


DODGE  CITY,  KANSAS. 
[Official  mmher,  lOG.] 


Latitude 


37°  39' 


Longitude  -  ■  •  ■  -  ■  -  -  ■  •  1„? 

Elevation  of  barometer  above  uicaii  sca-Uivol  --  ~,^>i^.<ju  ihl... 

Mean  annual  barometer  (corir.  lr.l  lor  l.  inperatuio  and  instrumental  error 

only)  for  five  years   mV  ,mi 

Mean  annual  barometer  (reduced  io  Mra-l.  vei)  for  iive  years   29.  041 

Mean  anininl  teui))eratuio  for  f.vo  years  ■  ----    ;|:  ; 

Mean  ainiual  rainrall  ihr  live  years   17.  47  inch.  s. 

Established  Scpteiiiber  15,  1874. 

Office,  southeast  corner  of  Walnut  and  Second  avenue. 

Serffcant  W.  11.  Cleiidenou  was  in  charge  until  August  20,  when  he 
was  relieved  bv  VnvM  c  J.  W.  I'vvcrly,  and  transferred  elsewhere.  With 
the  exception 'of  lion.  NoNcnher  (i,  187J),  to  February  10,  1880,  there 
has  been  no  assistiint  :it  tills  stniion.  t    i  41  • 

Jt  was  inspected  in  November,  1S7!),  and  June,  ISSO.    Tn  both  in- 
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Ktauces  the  inspector  reported  the  office  iu  good  order  and  the  duties 
fairly  performed. 
Extracts  from  the  observer's  semi-annual  reports : 

A  fair  amount  of  interest  in  the  service  continues  to  be  manifested  by  the  citizens 
of  this  town  and  surrounding  country,  and  the  reports  are  looked  upon  as  reliable  and 
to  be  of  great  benefit  in  the  future.  While,  perhaps,  there  has  been  (since  and  during 
the  late  drought)  less  interest  manifested  by  the  grangers  than  heretofore,  there  has 
been  an  increased  interest  manifested  by  cattle  owners,  not  only  in  the  State,  but 
from  Texas  and  Colorado,  and  this  ofiSce  is  visited  more  by  them  than  by  any  other 
class  of  people  for  information  relating  to  rainfall.  The  Kansas  state  board  of  agri- 
culture is  furnished  with  monthly  weather  reports  from  this  station  upon  blanks  sup- 
plied by  the  secretary. 

The  office  is  frequently  visited  by  strangers,  especially  land-seekers,  who,  having  a 
natural  desire  to  know  as  much  about  the  climate  of  this  region  as  possible,  and  rec- 
ognizing the  Signal  Service  as  the  most  reliable  agency  through  which  information 
can  be  obtained,  are  prompt  to  avail  themselves  of  its  assistance.  Monthly  mean 
reports  are  furnished  regularly  to  eleven  newspapers  published  in  this  city  and  towns 
along  the  line  of  the  Topeka  and  Santa  F6  Railroad.  These  reports  are  largely  read 
by  the  public,  who  by  the  interest  they  manifest  in  them  give  the  strongest  proof  of 
the  favorable  estimation  in  which  the  service  is  held  and  of  their  belief  in  its  increas- 
ing usefuhiess. 

rUBLICATif  NS. 


Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   138 

Total  1^ 

DUBUQUE,  IOWA. 

[Official  number,  98.] 

Latitude   42o  30' 

Longitude  "  qqo  44' 

Elevation  of  barometer  above  mean  sea-level  665.13  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instruKiontal  error 

1  only)  for  six  years   29.  304 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years   3o!  000 

Mean  annual  temperature  for  six  years   48°.  5 

Mean  annual  rainfall  for  six  years   37.53  inches. 


BstabHshed  July  10,  1873. 

Oflflce,  Sullivan's  Block,  southwest  corner  Sixth  and  Main  streets. 

Sergeant  J.  Harvey  Smith  has  continued  in  charge  during  the  year. 
There  is  no  assistant  at  this  station.  It  has  not  been  inspected  during 
the  year. 

Highest  water  in  the  river,  22  feet  10  inches,  occurred  June  23 ;  lowest 
water,  1  inch,  October  1  and  2. 

The  river  was  frozen  over  and  navigation  closed  December  17.  The 
first  boat,  in  the  spring,  left  March  5;  the  first  arrived  March  18. 

Extracts  from  the  observer's  semi-annual  reports: 

During  the  recent  high  water  m  the  Mississippi  River  the  river  bulletins  wore 
eagerly  scanned  by  the  river  men  and  the  citizens  generally,  and  were  universally  con- 
ceded to  be  of  great  value. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. . .  2, 236 

Number  of  Local  Reports  issued  during  the  year  ending  Jwne  30,  1880   1, 190 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   31 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   1, 572 


Total 
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DULIJTH,  MINNESOTA. 


[  Official  number^  40.] 

Latitude   46°  48' 

Longitude  ,   92°  8' 

Elevation  of  barometer  above  mean  sca-lovel  664.09  feefc. 

Mean  annual  barometer  (corrected  for  temxierature  and  instrumental  error  only) 

for  seven  years   29. 290 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 970 

Mean  annual  temperature  for  nine  years   40°.  2 

Mean  annual  rainfall  for  nine  years   33.45  incbes. 


Establislied  November  1, 1870. 

Office,  Edmonds'  Block,  southeast  corner  Superior  and  Lake  avenues. 

Sergeant  Henry  Bessaut  was  in  charge  until  March  10,  when  he  was 
relieved  by  Private  G.  W.  Scott,  and  ordered  to  Breckeuridge.  There 
is  no  assistant  at  the  station.    It  has  not  been  inspected  during  the  year. 

Extracts  from  the  observer's  semi-annual  reports: 

Great  interest  is  manifested  in  the  service  by  all  classes  of  citizens,  but  principally 
among  tbe  shippers  and  mariners,  and  the  offlco  is  frequently  visited  by  such  to  ascer- 
tain the  indications  of  the  wind  and  weather  generally. 

The  interest  manifested  by  the  business  community  is  on  the  increase,  and  great  re- 
liance is  placed  upon  the  display  of  cautionary  signals;  vessels  rarely  leave  port  with- 
out consulting  the  oiBce  as  to  the  probable  direction  of  the  wind,  &o. 

The  Chamber  of  Commerce  takes  great  interest  in  the  service  and  in  this  office. 

Navigation  closed  with  the  arrival  of  the  XJropoUer  J.  L.  Hurd,  December  3,  1879. 

Harbor  frozen  December  12.  The  first  boat  of  the  season,  steamer  Quebec,  arrived 
May  1. 

Thirty-eight  cautionary  signals  were  displayed  during  the  year  at  this  station. 
The  display  of  signals  was  suspended  December  25,  1879,  and  resumed  March  15, 
1880. 

The  sergeant  remarks  as  follows  in  reference  to  these  displays: 

Scptimher  25. — The  schooner  Monticello,  during  the  fog  on  the  28fch,  went  ashore  on 
Miuuesota  Point,  but  was  gotten  off  without  damage. 
May  6. — Steamer  City  of  Winuiiiog  damaged  by  cncoimtoriug  di-ifting  ice. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  Juno  30, 1880    24 

Total   24 

EASTPOET,  MAINE. 

[Official  numhcr,  94.] 

Latitude   41°  55' 

Longitude   54' 

Elev;i,l.i()ii  of  bMroinolcr  a1)(>vo  iiic:ni  .MCii,-lov(a   CI.  25  feet. 

M<';in  miiiiiimI  ))a.i<>iiictrr  (('oi  reel cd  lor  tenipcradurii  i\.ml  instrtinuMiial  error 

only)  lor  nix  years   29.  878 

Mean"  annual  baroiiu-lcr  (icdiiccd  lo  Hoa■l(^vel)  for  six  years    29.936 

Mean  annual  teniiK  l  atnre  Ibr  nix  years   41P.  3 

Mean  annual  raiiilaH  for  six  y(\ir.s   48.  !j7  inches. 


Established  April  1,  1873. 

OHico,  custoni-liouso  building,  northwest  corner  Washington  and 
Water  streets. 

Corporal  D.  0.  Muri)hy  was  in  charge  until  May  (>,  Avheu  ho  was  re- 
lieved b.'v  Private  J.  B.  Wells,  and  transferred  to  Mount  Washington. 
There  is  no  assistant  at  this  station. 

It  wmiijspected  in  August  and  reported  in  a.  satisfactory  condition^ 
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Extracts  from  the  observer's  semi-annual  reports : 

The  usual  interest  is  manifested  in  the  service  by  persons  wliose  business  interests 
are  affected  by  atmospheric  changes. 

The  International  Steamship  Company  and  the  fish  morchaDts  derive  great  benefit 
from  the  display  of  signals  and  bulletins. 

Fifty-two  cautionary  signals  and  sixteen  cautionary  off-shore  signals  were  displayed 
during  the  year  at  this  station. 

The  observer  remarks  as  follows  in  reference  to  some  of  these  displays: 

August  18  to  20. — This  storm  was  of  remarkable  energy  for  this  season  of  the  year. 
Steamers  were  delayed,  experiencing  the  roughest  weather  known  for  years.  One 
English  schooner,  32  tons  burden,  was  wrecked  on  the  island  of  Grand  Meuan;  one 
small  schooner  was  sunk  in  harbor,  and  much  damage  done  to  small  boats.  Fishing 
gear  and  lobster  ponds  about  the  docks  were  badly  damaged.  Trees  and  fences  were 
blown  down  and  roofs  damaged. 

September  25. — Steamer  New  York  arrived  and  departed  during  the  display;  eight 
schooners  remained  in  port ;  no  damage  reported. 

Octoher  13. — Steamer  City  of  Portland  arrived  and  departed  during  the  display. 
Fourteen  schooners  entered  port  and  remained  during  the  display. 

Octoher  29.— Twenty  schooners  remained  in  port,  several  of  which  dragged  their 
anchors ;  no  other  damage  to  shipping  reported ;  considerable  damage  was  done  to 
houses,  &c.,  by  the  wind  and  heavy  rain. 

November  19  to  22.  —The  International  steamers  were  delayed  by  thi  s  storm.  Steamer 
City  of  Portland  arrived  during  the  display  and  delayed  her  departure  thirteen  hours. 
About  twenty-five  schooners  remained  in  port ;  no  damage  reported. 

July  21. — Steamer  Woodburg  and  twenty  schooners  remained  in  port.  One  of  the 
most  severe  storms  of  the  season ;  United  States  mail  delayed  twenty  hours  by  the 
drifting  snow. 

February  24.— Steamer  Falmouth  was  delayed  eight  hours  by  the  storm:  ten 
schooners  remained  in  port ;  no  damage  reported. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880..  3,667 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   75 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   48 


Total. 


?,  790 


ERIE,  PENNSYLVANIA. 


[Official  number,  178.] 

Latitude   42©  7/ 

Longitude  80°  10' 

Elevation  of  barometer  above  mean  sea-level   681.08  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  six  years   29.289 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years   29. 985 

Mean  annual  temperature  for  six  years  ."49°!  3 

Mean  annual  rainfall  for  six  years  '."42. 20  inches. 

Established  May  25,  1873. 

Oface,  Eindernecht's  Block,  southwest  corner  Fifth  and  State  streets. 

Corporal  F.  M.  Neal  has  been  in  charge  during  the  year.  One  assist- 
ant has  been  ordered  to,  and  one  relieved  from,  this  station. 

The  station  was  inspected  in  May.  The  inspector  reported  the  station 
in  a  fair  condition. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  service  has  steadily  grown  in  favor  with  all  classes  of  citizens. 

The  shipping  interest  at  this  station,  the  value  of  which  is  |1,172,600  (values  made 
by  insurance  companies),  hiis  not  met  with  a  single  loss  during  the  season.  A  portion 
of  this  good  fortune  may  be  attributed  to  an  observance  of  the  warnings  given  by 
the  Signal  Service  at  cautionary  signal  stations.  The  owners  of  vessels  and  persons 
engaged  m  commerce  on  the  lakes  receive  the  greatest  amount  of  direct  benefit  from 
the  service.  Their  experience  during  the  severe  storms  of  last  fall  has  increased  their 
admiration  for,  as  well  as  their  appreciation  of,  the  service.    Freight  agents  and  others 
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frequently  ask  for  information  which  they  can  get  from  no  other  source  than  the  Sij;- 
nal  0£6ce  records.    The  press  publishes  reports  furnished  by  this  office. 

Forty-five  cautionary  signals  were  displayed  during  the  year  at  this  Btatiou. 

The  display  of  signals  was  suspended  December  25,  1879,  and  resumed  Mai  cli  15, 
1880. 

The  observer  remarks  as  follows  in  reference  to  some  of  tliese  displays : 

Ocioler  22  to  24. — The  steam  barge  Kusohen  and  a  schooner  were  disabled  during 
the  storm  and  came  into  port.  A  large  number  of  vessels  came  in  for  shelter  and 
remained  during  this  display. 

November  17. — Schooner  Sasco  left  port  during  the  display ;  was  driven  ashore  near 
Fairport,  and  is  a  total  wreck. 

November  19  to  21. — Schooner  Wacousta  was  driven  ashore  in  attorapling  to  enter 
harbor,  and  will  probably  prove  a  total  loss.  Tlie  wreck  of  a  schooner  lies  six  or 
seven  miles  southwest  of  this  port ;  name  unknown ;  all  the  crew  lost.  A  largo  number 
of  vessels  remained  in  port  during  the  display. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  ...  5, 928 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   ,3(il 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   3,080 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total  .•   9,393 

ESCANABA,  MICHIGAN. 

[Official  mimher,  49.] 

Latitude   450  4(3' 

Longitude   87°  14' 

Elevation  of  barometer  above  mean  sea-level   Gil.  tiO  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29.  327 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 968 

Mean  annual  temperature  for  eight  years   40°.  7 

Mean  annual  rainfall  for  eight  years   34.31  inches. 

Established  May  24,  1871. 

Office,  Adler's  Building,  northwest  corner  of  Ludingt on  and  Donsman 
streets. 

Sergeant  L.  A.  Welsh  has  remained  in  charge  during  the  year.  Pri- 
vate B.  Bnnnemeyer  was  temporarily  in  charge  from  November  6  to 
December  15,  1879,  during  the  illness" of  Sergeant  Welsh.  One  assist- 
ant has  been  on  duty  since  May  25. 

The  station  has  not  been  inspected  during  the  year. 

A  weekly  summary  of  the  observations  has  been  furnished  to  the  Iron 
Port,  which  is  the  only  newspaper  ])ublished  in  the  city,  and  has  been 
regularly  published  therein.  The  ]iarties  mostly  lienelited  by  the  service 
in  this  vicinity  are  the  railroad  com])any,  the  shipjxns  of  iron  ore,  lum- 
ber, &c.,  and  fishermen,  all  of  whom  unite  in  saying  that  the  service  is 
of  gr(>at  benefit  to  til  em. 

Tlic.  ixM  sons  receiving  tiie  most  benelit  I'rom  Ihe  (lisi)lay  of  cautionary 
signals  iive  tliose  engaged  in  shipping  and  fishing,  of  which  there  are 
quite  ii  number. 

Forty-two  cautionary  signals  weie  displayed  during  the  year  at  this 
sf;ition. 

Tlie  dis])lay  oC  signals  was  snsi)ended  December  25,  1879,  and  was  re- 
sumed Marcii  15,  18S0. 

PUnLIOATIONS. 

Number  of  Local  Eeports  issued  (Inriug  tbo  year  ending  June  30,  1880    

Number  of  Forms  22  issued  during  the  year  iMidiiig  ,)une  30,  1880   24 


Total 
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FORT  GIBSON,  INDIAN  TERRITORY. 

[Official  nmnber,  93.] 

Latitude  _  _  _  _  35^  43/ 

Longitude                   95°  16' 

Elevation  of  barometer  above  mean  sea-level  ,   510.12  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  six  years   29.  464 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years  ' .'  29.'  984 

Mean  annual  temperature  for  six  years  60°.  1 

Mean  annual  rainfall  for  six  years  "34."56  inches. 


Established  April  1, 1873. 
Office,  Nash's  Building. 

Private  J.  B.  Campbell  has  been  in  charge  during  the  year.  There 
is  no  assistant  at  this  station.  It  has  not  been  inspected  during  the 
year. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total  ,  

FORT  MACON,  NORTH  CAROLINA. 

[Official  number,  220.] 

Latitude   340  40/ 

Longitude  V.V.V.V. '. '. \ '. \  76°  40' 

Established  May  23,  1878. 

Office,  in  building  formerly  occupied  by  commanding  officer. 

Private  G.  H.  Thompson  was  in  charge  of  this  station  until  March  1 
when  he  was  relieved  by  Corporal  C.  C.  Oorbin,  and  transferred  to  this 
office.  Five  assistants  have  been  ordered  to,  and  five  relieved  from 
this  station  during  the  year.  ' 

Only  sunset  observations  are  taken,  it  having  been  established  as  a 
repair  station  on  the  sea-coast  telegraph  line,  and  for  displaying  caution- 
ary signals.    It  has  not  been  inspected  during  the  year. 

Extracts  from  the  observers  semi-annual  reports  : 

The  interest  in  the  display  of  cautionary  signals  is  steadily  increasing,  and  tlio 
fort    "^^  ''^re  of  great  benefit  to  mariners  entering  and  clearing'  at  the  port  of  Beau- 

Fifty-six  cautionary  signals  and  thirteen  off-shore  signals  were  displayed  durina:  the 
year  at  this  station.  ^  ^ 

The  observer  remarks  as  follows  in  reference  to  one  of  these  displays: 

August  15  to  18.— The  most  destructive  hurricane  ever  known  in  this  vicniitv 
Estimated  maximum  velocity  100  miles  per  hour.  This  section  is  badly  damac^ed 
about  100  poles  down  ;  cable  at  old  Top-sail  Inlet  was  broken.  The  tide  rose  4  feet 
above  ordinary  high  tide.  All  the  wharves  and  nearly  all  the  pleasure-boats  at 
Beaiitort,  N.  C.,  have  been  destroyed.  The  business  portion  of  the  town,  on  the  water 
iront,  tor  the  distance  of  half  a  mile  was  completelv  demolished  by  heavy  seas  It  is 
estimated  that  the  damage  to  crops  in  this  and  Calvert  County  w'ill  exceed  $100,000. 
Morehead  City  suffered  considerably,  principally  from  the  wind,  destroyimr  boats  and 
damaging  residences.  About  a  half  mile  of  the  track  of  the  Atlantic  andNorth  Caro- 
lina Railroad  Company  at  Morehead  City,  including  a  bridge  built  at  considerable 
expense,  was  destroyed;  but  one  life  was  lost ;  no  vessels  were  in  harbor  durino-  the 
storm.    Cautionary  signals  were  displayed  sixty  hours  in  advance  of  the  storm. 

A  great  deal  of  damage  was  done  at  this  post ;  fences  blown  down,  wells  filled  up, 
windows  smashed  m,  and  chimneys  destroyed.  The  farmers  from  the  suburbs  report 
that  the  destruction  is  general  throughout  the  country 
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GALVESTON,  TEXAS. 

[Q-fficial  number,  55, J 

Lalitude  -  

Longitude  Vn  ^? 

Elevation  of  barometer  above  mean  sea-level   39.  6  feet. 

Mean  annual  barometer  (eorrected  for  temperature  and  instrumental  error 

only)  for  seven  years   on' 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  Ool 

Mean  annual  temperature  for  eight  years   C9°.  6 

Mean  annual  rainfall  for  eight  years   51. 78  inches. 

Established  April  19,  1871. 
Office,  custom-house  building.  Mechanic  street. 
B;'rgeaut  E.  O'O.  Maclnerney  has  been  in  charge  during  the  year. 
yv.'rgeant  Maclnerney  AYas  promoted  from  a  first-class  private  Janu- 
ary 13. 

The  station  was  inspected  in  March,  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

Merchants  of  every  class,  but  more  particularly  cotton  merchants,  take  a  very 
great  interest  in  the  daily  bulletins,  especially  in  the  report  of  rainfall,  which,  seems 
to  be  the  portion  of  the  reports  to  which  they  attach  the  greatest  importance. 

People  of  almost  every  bramch  of  industry  consult  the  weather  reports  and  indica- 
tions in  relatiou  to  their  business.  The  butchers  come  daily,  before  purchasing  ice,  to 
see  if  a  "  norther"  is  on  the  way.  They  regulate  their  purchases  by  the  information 
they  obtain.    The  same  can  be  said  of  the  large  beer  dealers. 

Owners  and  captains  of  vessels  trading  at  this  port  are  always  deeply  interested  in 
the  weather  reports  and  signals,  and  constantly  crowd  the  office.  House  painters  are 
taking  a  deep  interest  in  the  reports,  and  frequently  consult  them  so  as  to  regulate 
their  daily  labors  on  calculations  founded  on  the  present  and  probable  condition  ot 
the  ahnospliere. 

Twenty-one  cautionary  signals  and  twenty-eight  cautionary  oil-shoro  signals  were 
displayed  during  the  year  at  this  station. 

PUBLICATIONS. 

Number  of  r.uUetins  (manifold)  issued  during  the  year  ending  June  30,  1880.. .  2,448 

Nninlier  of  Local  Reports  issued  during  the  year  ending  Juno  30,  1880   869 

Niimher  of  Forms  22  issued  during  tho  year  ending  Juno  30,  1880   92 

Total   3,409 

GEAND  HAVEN,  MICHIGAN. 
[Official  number,  48.] 

].atitu.le  -  •   430  5' 

I..ngitude   86°  18' 

Kl(^s"..lion  of  l.aroMi.^tin-  above  mean  sea-lovel   (120.25  feet. 

Mean  annual  lia-roniel cr  (corrccl I'd  for  temperature  a.iul  inslruiuent-a.l  error 

only)  forsrv.M,  yrars...   29.338 

■an' annua-!  l.a romel rr  ( nMlu.rd  lo  sea-l.'vel)  for  eight  years   29.982 

Jiican  animal  temiM'ral  inc  for  l  i^^lit  yca-rs   4(5°.  9 

P\Ir!i.n  annual  rainlall  for  i'i._;Iit  y7-:irM   38.87  inches. 

l<:st:ibIislH'(l  J\l;iy  151,  1S7I. 

Oriicc,  (lilt lev  House,  conu^r  W;isliin!;f()ii  ;iihI  Third  streets. 

S('rt;c;iiit  S.  (!.  I^iiicry  \v:is  in  cliargc-  uiilil  October  4,  wlien  he  was 
relieved  by  ( lorporal  l").  I'.  \V;ii(M  :;,  wlio  was  reliovcMl  by  Sergeant  G. 
K.  llaiic,()(;k,  Jiuniii-ry  .'5.    'IMiere  is  no  a.ssislaiit,  at  this  station. 

l^xtracts  IVoin  tlu^  ()bser\(M's  semi  annua)  reports: 

The  cautionary  signal  in  (liH|)la.ycd  from  lll(^  roof  of  Iho  (duller  House,  which  is  tho 
best  i)oint  in  tho  city  for  such  purposes. 
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The  months  of  Novemher  and  December  were  remarkably  stormy  and  of  boisterous 
character,  resulting  in  great  damage  to  shipping  at  this  point.  No  lives  Avore  lost, 
and  no  damage  reported  as  resulting  from  non-display  of  signals. 

Cautionary  signals  are  displayed  during  the  winter  months,  after  the  closing  of  nav- 
igation, for  the  benefit  of  the  Northwestern  Transportation  Company's  steamers  T)ly- 
ing  between  this  port  and  Milwaukee,  Wis. 

SaiUng-vessels  generally  derive  direct  benefits  from  signals  and  seldom  sail  while 
the  signal  is  up.  The  interest  in  the  service  comes  mainly  from  sailors,  but  all  classes 
are  interested  to  a  greater  or  less  degree,  according  to  occupation.  Fruit  dealers 
are,  perhaps,  next  to  sailors  in  the  amount  of  direct  benefits  received. 

Seventy-five  cautionary  signals  were  displayed  during  the  year  at  this  station. 

The  sergeant  remarks  as  follows  in  reference  to  these  displays : 

September  15.— Storm  very  severe ;  a  large  steamer  of  the  Northwestern  Transporta- 
tion Company  could  not  leave  harbor.    The  Chicago  steamer  was  several  hours  late. 

October  28.— Steamer  Amazon  wrecked,  three-  schooners  driven  ashore,  and  ten 
schooners  made  for  harbor  upon  seeing  r ' 


November  19.— Heaviest  sea  of  season  from  southwest.  Propeller  Paine,  of  Grand 
Haven,  went  on  beach  at  8  a.  m.  and  broke  in  pieces  in  half  an  hour ;  schooners  Mar- 
garet Doll,  Maple  Leaf,  and  Holmes,  scow  Eeeso,  and  barge  C.  O.  D.  went  on  beach 
between  2  and  8  a.  m..  Maple  Leaf  going  to  pieces ;  life-saving  crew  rescued  all  the 
crews ;  no  lives  lost.    Another  schooner  with  fore-sail  gone  is  anchored  one  mile  out 

February  29.— Tin  roof  of  D.  &  M.  depot  torn  off. 


PTJBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   38 

Total  

INDIANAPOLIS,  INDIANA. 

[Official  number,  43.] 

Latitude   390  47' 

Longitude   850  g/ 

Elevation  of  barometer  above  mean  sea-level   746.58  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29.  240 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  010 

Mean  annual  temperature  for  one  year  ]    53o_  3 

Mean  annual  rainfall  for  eight  years   45.22  inches. 


Established  February  10,  1871. 

Oface,  Blackford's  Block,  southeast  corner  Meridian  and  Washington 
streets. 

Sergeant  E.  Lloyd  has  remained  in  charge  of  this  station  during  the 
year.  Four  assistants  have  been  ordered  to,  and  three  relieved  from,  this 
station.    One  assistant.  Private  J.  0.  Graham,  died  June  22. 

The  station  has  not  been  inspected  during  the  year. 

Extracts  from  the  observer's  semi-annual  reports : 

An  abstract  of  the  a.  m.  bulletins,  showing  the  temperature,  wind,  and  state  of 
weather,  has  been  furnished  to  the  W.  U.  Telegraph  Company,  and  A.  &  P.  Telegraph 
Company.  This  was  telegraphed  by  the  above  companies,  with  commercial  quota- 
tions, to  the  several  minor  offices  of  this  district,  and  also  telegraphed  by  the  Gold 
and  Stock  Company  to  the  numerous  business  houses  in  this  city.  The  midnight  "  in- 
dications" were  supplied  to  the  press. 

Local  records,  showing  the  observations  taken  at  7  a.  m.,  2  and  9  p.  m.,  and  the 
monthly  Form  22  were  also  furnished  to  the  press. 

The  weather  reports  have  been  generally  utilized  by  the  business  men  of  this  com- 
munity. During  the  spring  and  summer  months  the  merchants  consult  this  office 
whenever  they  desire  to  send  their  agents  out  on  the  road,  or  to  ship  such  commodi- 
ties as  may  be  injured  by  sudden  changes  of  temperature.  The  poultry  men  have  in- 
formed me  that  they  rely  implicitly  on  the  Signal  Service  for  information  as  to  the 
most  opportune  periods  for  killing  and  shipping  their  poultry.  The  records  of  this 
office  have  been  ordered  into  court  to  be  used  in  cases  under  litigation.  The  persons 
who  are  most  materially  benefited  by  the  service  are  the  pork-packers  throughout 
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the  State.  They  depend  entirely  upon  the  weather  reports  to  inform  them  when  they 
can  slaughter  their  hogs  without  risk.  Several'  houses  in  the  adjoining  towns  have 
had  the  weather  "indications"  telegraphed  to  them  twice  or  three  times  a  day  during 
the  packing  season.  Those  of  the  city  engaged  in  this  business  have  had  placed  in  this 
ofSce  a  telej)houe  for  their  convenience,  and,  if  one  is  to  judge  from  their  constantly 
ringing  the  telephone  bell  whenever  there  is  a  prospect  for  a  change  in  temperature,  he 
would  be  apt  to  infer  that  the  Signal  Service  at  this  point  is  for  the  exclusive  benefit 
of  the  pork-packers  of  this  city.    There  are  some  days  twenty  or  thirty  calls. 

Messrs.  Henderson,  Park  &  Co.,  Martinsville,  Inil.,  and  Mr.  George  W.  Steele,  of 
Marion,  Ind.,  have  closed  their  houses  for  the  season,  but,  before  doing  so,  they  tele- 
graphed their  thanks  to  this  office,  and  stated  that  they  had  found  the  "weather  in- 
dications "  remarkably  accurate  and  indispensable. 

PUBLIOATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880..  6,985 

Number  of  Local  Reports  issued  during  the  year  ending  Juno  30,  1880   660 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   7, 419 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   142 

Total  ,   15,206 

INDIANOLA,  TEXAS. 
[Official  number,  94.] 

Latitude   28°  32' 

Longitude   96°  38' 

Elevation  of  barometer  above  mean  sea-level   25.92  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   30.  028 

Mean  annual  barometer  (reduced  to  sea-sevel)  for  seven  years   30. 048 

Mean  annual  temperature  for  seven  years  -  -  70°.  2 

Mean  annual  rainfall  for  seven  years    38.  07  inches. 

Establislied  May  1,  1872. 

Office,  Scljultz  Building,  Main  street. 

Sergeant  L.  Dunne  was  in  charge  nntil  May  4,  when  he  was  relieved 
by  Private  J.  W.  Byram,  and  transferred  to  New  Orleans.  There  is  no 
assistant  at  this  station.  It  was  inspected  in  March  and  reported  in  a 
satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports : 

By  authority  from  the  Chief  Signal  OfHce  certain  meteorological  data,  from  the 
time  of  opening  of  the  station  in  1872,  has  been  furnished  Dr.  J.  H.  Pope,  sanitary 
inspector,  to  bo  embodied  in  a  report  to  the  National  Board  of  Health.  Masters  of 
vessels  and  others  have  paid  marked  attention  to  the  signals,  and  have  generally 
been  guided  by  them. 

Groat  interest  is  shown  hy  the  poojile,  and  the  greatest  confidence  placed  in  the 
cautionary  signals. 

Twenty-six  caution.ary  and  twenty-nine  cautionary  off-shore  signals  wore  disjilayed 
during  the  year  at  this  station. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  tboyi'ar  ending  Juno  30,  1H80.. .  2,390 

Number  of  Local  Reports  issncd  (liirint?  the  v«';n-  ciidinn'  June  30,  1880   52 

Number  of  Forms  22  issued  ihuhv-  llu-'  ycnr  nulin,i';  June  39,  1880    118 

Total   2,560 

ISLAND  OF  SAINT  PAUL,  ALASKA. 

[OfflcUd  number,  120.] 

Latitude   57'^  38' 

Longitude   169^^  50' 

I<}st-a-blishod  August  18,  1S72. 

Ivcports  are  very  irregularly  received  (loiu  this  slalion,  and  only  at 
long  intervals.  Mr.  H.  W.  Mclntyre  lias  charge  of  tlie  iuatrumcnta  and 
attends  to  the  taking  of  the  observations. 
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JACKSONVILLE,  FLOEIDA. 


[Official  numher,  73.] 

Latitude    30°  24' 

Longitude   80°  40' 

Elevation  of  barometer  above  mean  sea-level   22.90  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   30. 049 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30. 082 

Mean  annual  temperature  for  eight  years   69°.  0 

Mean  annual  rainfall  for  eight  years   54.74  inches. 


EstaWislied  September  11,  1871. 

Office,  Freedman's  Bank  Building,  southwest  corner  Pine  and  Forsytli 
streets. 

Sergeant  J.  W.  Smith  has  been  in  charge  of  this  station  during  the 
year.  He  has  no  assistant.  It  was  inspected  in  February  and  reported 
in  a  very  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  amount  of  interest  in  the  service  has  greatly  increased,  especially  among  sea- 
faring men.  The  captains,  agents,  and  owners  of  vessels  have  visited  the  office  fre- 
quently during  the  past  sis  months,  all  expressing  great  confidence  in  the  service, 
and  stating  that  great  benefits  have  been  derived  from  the  information  received. 
There  has  been  a  marked  increase  in  the  interest  and  visits  of  the  officers  of  the 
Charleston  and  Savannah  steamers.  They  have  expressed  great  satisfaction  with  the 
storm  warnings,  the  individual  and  general  benefits  derived,  and  the  saving  of  life 
and  property. 

Persons  from  distant  parts  of  the  country  have  visited  the  office  frequently,  desiring 
information  regarding  the  climate  of  the  State,  invalids,  especially  those  suffering 
from  pulmonary  diseases,  having  made  frequent  inquiries  regarding  the  hygrometrio 
conditions  of  the  atmosphere  for  the  different  months  at  this  place.  They  say  they 
have  read  various  and  conflicting  statements  Tegarding  the  climate  of  this  State,  es- 
pecially so  of  the  hygrometrio  conditions,  some  representing  it  as  dry  and  others  as 
loaded  with  moisture,  and  that  they  had  learned  to  rely  on  none  as  correct  except  the 
reports  of  the  Signal  Service,  all  others  being  made  in  the  interest  of  some  laiid  or 
railroad  company.  At  times,  when  the  extreme  temperatures  are  of  great  interest,  the 
reports  from  this  office  are  accepted  as  correct.  The  editors  "of  the  Daily  Florida 
Union  and  the  Breeze  applied  to  this  office  for  the  reports  for  publication  in  their  re- 
spective papers.  The  reports  are  now  furnished  (by  direction  of  the  Chief  Signal 
Officer),  and  I  have  been  informed  by  the  editors  that  the  reports  are  of  great  benefit 
and  interest  to  their  subscribers,  and  that  by  their  publication  they  have  gained  many 
new  subscribers. 

As  the  service  becomes  better  known,  and  the  reports  understood,  the  public  interest 
and  confidence  increases.  Owners  of  vessels  and  wharves  and  shippers  often  call  for 
information  regarding  the  character  of  the  weather  at  this  station ;  the  information 
to  be  used  in  settling  disputes  regarding  the  damaging  of  goods.  During  the  display  of 
the  storm  signal,  and  at  times  when  the  weather  is  threatening,  the  office  is  visited 
by  captains  of  vessels,  fishermen,  and  others,  for  such  information  as  this  office  can 
give.  An  evidence  of  the  appreciation  of  and  confidence  in  the  service,  and  that  the 
information  thus  gained  is  beneficial,  is  their  repeated  visits.  Many  other  instances 
could  be  cited,  proving  the  great  benefits  of  the  service,  and  the  interest  manifested. 

Four  cautionary  signals  were  displayed  during  the  year  at  this  station. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   805 

Niimber  of  Forms  22  issued  during  the  year  ending  June  30,  1880  ? . .  36 


Total 
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KEOKUK,  IOWA. 

[Official  numher,  47. J 

Latitude   40°  23' 

Longitude  '   91°  25' 

Elevation  of  barometer  above  mean  sea-lovel  616.65  feet. 

Mean  annaal  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29.366 

Mean  annual  barometer  (reduced  to  sea-level)  for  eigbt  years   29. 984 

Mean  annual  temperature  for  eight  years   52°.  1 

Mean  annual  rainfall  for  eigbt  years   38.61  inches. 

Established  July  16,  1871. 

Office,  State  National  Bank  building,  west  comer  Second  and  Main 
streets. 

Sergeant  M.  J.  Slianefelter  has  been  in  charge  during  the  year.  There 
is  no  assistant  at  this  station.  It  has  not  been  inspected  during  the 
year. 

The  highest  water  in  the  river,  18  feet  5  inches,  occurred  Juno  29  ; 
lowest  water,  at  zero  of  gauge,  December  20. 
Extracts  from  the  observer's  semi-annual  reports  : 

Navigation  closed  December  11. 

The  stage  of  water  has  been  furnished  tri-daily  since  June  20  to  Superintendent 
Grifflu,  of  the  K.,  St.  L.  and  N.  W.  E.  R.  Co.,  who  forwards  it  over  his  wires  to  all 
stntions  along  the  river  as  far  as  Saint  Louis. 

The  river,  ice,  and  poultry  men,  together  with  the  farmers,  are  the  most  interested 
and  benefited,  and  are  lavish  in  their  praises  of  the  service,  and  express  perfect  satis- 
faction. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   622 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   48 

Total   67(1 

KEY  WEST,  FLORIDA. 

[Official  numhcr,  25.] 

Latitude   24°  32' 

Longitude  81°  48' 

Elevation  of  barometer  above  moan  eoa-levol   31.70  foot. 

Main  annual  b.aromctor  (corrected  for  tenip(Haturo  and  iustrumontiil  error 

only)  for  seven  years   pO.  02() 

Mean'  amiu.al  barometer  (reduced  to  sea-lcvol)  for  eight  years   30. 053 

Moan  annual  temperature  for  eight  years   77°.  3 

Moan  annual  rainfall  for  eight  years   39.65  iuchos. 

Established  November  1,  1870. 
Office,  Louvre  Hotel,  Front  street. 

Sergeant  F.  Z.  Gosewisch  has  been  in  charge  during  the  year.  There 
is  no  assistant  at  this  station.  It  was  inspected  in  February  and  ro- 
])ortcd  in  a  satisfactory  condition. 

Extracts  from  the  observer's  somi-aTinnal  reports: 

The  public  gonor.ally  are  interested  iu  Hhiiipiri';,  :Mid  consequently  in  the  Signal  Ser- 
vice, and  even  the  few  Avho  dopreciatoits  hcnclil  s  iu  fair  weather,  are  generally  among 
tlii^  first  to  seek  information  from  the  bull(^(  ins  :ind  at  the  office  whonovcr  dangerous 
wiial  lier  is  threatened. 

JOvory  person  liero  is  more  or  loss  iIl^(^^eMl('(l  iu  v(^s.sels,  and  takes  an  interest  iu  tlio 
reports  of  the  service,  tho  HavMiiMivpoi  Im  liciii!;-  ofgreat  use  on  account  of  tho  nnmor- 
()UH  vessels  running  botwiM'ii  Hum  pord  .mhI  ('iilia>. 

hi  foul  woatluir  all  turn  to  l  lio  Signal  ()lli(■t^  for  information,  and  Hcn-faring  men 
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weather  ^^^"^  station  as  one  of  the  keys  to  the  Atlantic  coast 

Four  cautionary  signals  were  displayed  during  the  year  at  this  station. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  5.— Every  vessel  at  the  wharves  hauled  into  the  foul-weather  harbor  to 

f^pT""!?^^'  ""i^  ■  '""^  ^^'^  ^^S''^^  hoisted.  The  mail  steamer  Lizzie  Henderson, 
lor  Cedar  Keys,  laid  over  her  regular  trip.  ' 

Express  in  northwest  channel  in  distress,  towed  in  by  steam- 
OwW  tnlliV  ^ISM.-Ilouse  Department ;  sails  and  anchor  gone  and  rudder  broken. 
Owing  to  the  timely  warning  no  damage  was  done  to  the  vessels  in  harbor. 

PUBLICATIONS. 

&w  5?""°*'oo  ("a"jfol<l)  issued  during  the  year  ending  June  30,  1880.. .  4,335 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880  ,   '  24 

 -  ^ 

KITTYHAWK,  NOETH  CAEOLmA. 

[Official  number,  129.] 

Latitude   o^,-  „, 

Longitude  Jo  no, 

Elevation  of  barometer  above  mean  sea-level   oo  on  eJZ 

Mean  annual  barometer  (corrected  for  temperature  andVnsVrumentareVroronlvt 

lorhve  years   on 

Mean  annual  barometer  (reduced  to  sea-leveK  for  four' vea^^^^ hnatt 
Mean  annual  temperature  for  four  years  rqo 
Mean  annual  rainfall  for  four  years  --^'---^^'-^^"!.^"!^'>j3. 04  inches! 

Established  January-  15,  1875, 
Oflflce,  Life-Saving  Station  ISTo.  13. 

Corporal  William  Davis  was  in  charge  until  March  5,  when  he  was 
relieved  by  Private  William  Daly,  and  ordered  elsewhere.  Six  assist 
ants  have  been  ordered  to,  and  six  relieved  from,  this  station  during  the 
dSn  inspected  in  February  and  reported  in  a  satisfiictory  con- 

Extracts  from  the  observer's  semi-annual  reports : 

si Jnals^'^''''"'''''      ^^"^  ^"'"'^  Sreat  benefit  from  the  display  of  cautienarj 

duSgTe^y^aratSaS  ^^^^^^'^  ^^^^^^^ 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24: 

'^"^^^  ■  -  ~ 

KNOXVILLE,  TENNESSEE. 
[Official  numher,  42,1 

Latitude  

Longitude     •'^ 

Elevation  of  barometer  above  mVanVea-ievei 985  (?2  feef 
^^""-1  annual  barometer  (corrected  for  temperature  and  in;Vr;i;;;;;;r«;;;;-„;;iX:^^ 
seven  years  . 


^for  sTveTV^eTir."*"!.'^?"""''*''^      temperaiui;  anaVn^trum^ntai^rror  only^^ 
Mean  annual  barometer  (reduced'to' 
Mean  annual  temperature  for  eight 
^-^ean  annual  rainfall  for  eight  years 

Established  January  1,  1871. 


Mean  annual  barometer  (r6du;,;d  to  "sea-lcvei)  for  ^ight  y^ara " '  30  065 

Mean  annual  temperature  for  eight  years    %-o  ?^ 

Mean  annual  rainfaU  for  eight  years  P.3  54  j^^^Jies 
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Office,  Custom-House  building,  northwest  corner  Prince  and  Clinch 

Private  B.  F.  Hough  has  been  in  charge  during  the  year.  There  is 
no  assistant  at  this  station.  It  was  inspected  in  December  and  reported 
in  a  fair  condition. 

Extracts  from  observer's  semi-annual  reports : 

The  citizens  and  public  generally  evince  increasing  confidence  in  the  "Indications." 
The  information  furnished  to  those  engaged  in  trade  is  fully  appreciated  and  la  espe- 
cially valuable  to  physicians,  mechanics,  pork-packers,  and  butchers.  Great  interest 
is  taken  in  the  reports  by  the  citizens,  and  the  lumbermen  are  especially  benefited  as 
they  are  able  to  take  advantage  of  favorable  weather  for  logging. 


612 

GO 


C72 


PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880. 

Total   

LA  OEOSSE,  WISCONSIN. 
[Official  7iwnher,  87.] 

Latitude   „^  2-„ 

Longitude  nm  nt  f  t 

Elevation  of  barometer  abeve  mean  sea-level  -  7Ui.J4  leer. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years  -  Za'aen 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years  

Mean  annual  temperature  for  seven  years 


43°  48' 


Mean  annual  rainfall  for  seven  years  St^-CS  inches. 

Established  October  15,  1872. 

Office,  Anderson's  building,  corner  Main  and  Second  streets. 

Sergeant  G.  E.  Hancock  was  in  charge  until  January  3,  when  he  was 
relieved  by  Sergeant  S.  C.  Emery,  and  transferred  to  Grand  Haven. 
Tiiere  is  no  assistant  at  this  station. 

The  river  closed  December  12,  and  ice  broke  up  March  18. 

Extracts  from  the  observer's  semi-annual  reports : 

The  local  observations,  a  synopsis  of  the  monthly  mean  reports  and  the  telegraphic 
ronorts  are  furnished  the  daily  papers.  These  papers  also  print  the  "indications  lor 
the  Northwest.  The  Signal  Service  has,  like  the  telegraph,  become  an  absolute  ncces- 
Hi1-v  :llll(>^l^■  conuiHTcial  people.  „     .     ^  i    i  j-  „„ 

i)in  iii..-  .sprin.r  term  of  court  the  river  records  of  this  oface  were  asked  loi  a^ 
tcfllinioiry  in  a  vorvlmportaut  case  between  the  Black  River  Lumber  Company  and 
tlie  liiiul  owiu  rM  oii  (ll(^rivor.  The  case  involved  a  large  amount  of  money,  churned  as 
damages,  ii  nd  lh(>  nM'.oids  were  accepted  by  the  court  on  the  ground  that  they  wore 
oiliciai  ai'ul  wcvv.  kept  in  ac  cordance  with  an  act  of  Congress.  ,     ,  .         ,  e 

•Til.',  liroweis  have  rccicived  much  valuable  information  to  facilitate  the  shipment  ol 
beer  Tlicir  Iohsch  have  been  great  in  some  instances  from  the  fixct  of  theu-  beer  Ireoz- 
ing  wliilo  nt  roHle  to  customors,  they  having  failed  to  get  the  temperatures  west  and 
north  of  this  station. 

PUBLICATIONS. 

Nun>beT  of  liulleiius  (manifol.l)  issn...!  .luviui;  the  year  ending  Juno  30,  1880...  1,510 
Nmnhor  ..f  Loral  h'oports  i.ssu-.l  durin^^  lb.  yrar  on.  ,ng  .lune  .!0  1880   754 


Nuinbcr  of  l'\>rnis  2-i 


30,  1880    45 
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LEAVENWORTH,  KANSAS. 
[Official  number,  52.] 


Latitude  ,   390  jg* 

Longitude   940  53' 

Elevation  of  barometer  above  mean  sea-level   841.89  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29. 147 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29.  983 

Mean  annual  temperature  for  eight  years   52°.  7 

Mean  annual  rainfall  for  eight  years'   39. 60  inches. 


Established  May  21, 1871. 
013&ce,  No.  315  Delaware  street. 

Sergeant  S.  W.  Ehode  was  in  charge  until  December  1,  when  he  was 
relieved  by  Sergeant  A.  W.  Browne,  and  ordered  to  the  central  office. 
There  is  one  assistant  at  this  station.  It  was  inspected  in  December 
and  June  and  reported  in  a  satisfactory  condition. 

Forty-five  post-offices  have  been  regularly  supplied  with  the  Farmers' 
Bulletin  during  the  year. 

The  highest  water  in  the  river,  18  feet  9  inches,  occurred  July  1  and 
2 ;  the  lowest,  2  feet  1  inch,  December  10. 

Extracts  from  the  observer's  semi  annual  reports : 

The  public  interest  manifested  in  the  service  continues  to  increase.  During  March 
and  April,  when  severe  wind  storms  were  quite  frequent,  great  numbers  of  persons 
called  at  the  ofQce  for  information  in  regard  to  the  storms.  Whenever  the  weather 
presents  a  threatening  or  stormy  appearance,  the  people  call  at  the  office  to  obtain  in- 
formation aa  to  the  atmospheric  conditions. 

During  the  latter  part  of  December  there  were  numerous  inquiries  made  by  persons 
engaged  in  packing  ice,  as  to  the  prospects  for  a  rise  in  temperature,  &c.,  and  the  in- 
dications ware  studied  with  great  interest  by  these  parties,  and  their  operations  were 
almost  entirely  governed  by  the  predictions. 


PUBLICATIONS. 


Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1880        22, 878 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   936 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   132 


Total   23.946 


LITTLE  EOCK,  AEKANSAS. 


[Official  number,  230.] 

Latitude  ,   340  4Q/ 

Longitude   92o  12' 

Elevation  of  barometer  above  mean  sea-level   298. 15  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30, 1880    29. 725 

Mean  annual  barometer  (reduced  to  sea-level)  for  the  year  endinc  June 

30,1880  r  r.   30.068 

Mean  annual  temperature  for  the  year  ending  June  30,  1880    64°.  6 

Mean  annual  rainfall  f)r  the  year  ending  June  30,  1880    49. 43  inches. 


Established  July  1,  1879. 

Office,  Stoddard  Bank  Building,  southeast  corner  Markham  and  Main 
streets. 

Sergeant  William  Line  was  in  charge  until  September  18,  when  he 
was  relieved  by  Private  Thomas  Oleary,  who  was  relieved  March  12  by 
Sergeant  W.  U.  Simons.    There  is  no  assistant  at  this  station.   It  was 
inspected  in  February  and  reported  in  a  satisfactory  condition. 
4  SIGt 
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The  highest  water,  12  feet  8  inches,  occurred  March  14 ;  the  lowest 
water,  2  feet  9  inches,  below  zero  of  gauge,  October  12  to  22. 
Extracts  from  the  observer's  semi-annual  reports  : 

A  general  interest  is  being  developed  in  the  service  by  all  jjarties  here,  and  daily 
requests  are  made  for  more  reports. 

Those  most  interested  in  the  service  are  the  cotton  brokers,  who  are  desirous  of 
having  reports  from  the  cotton  regions,  and  from  points  along  the  coursea  of  the  Mis- 
sissippi and  Ohio  Elvers  where  cotton  is  being  shipped ;  also  the  railroad  companies, 
and  those  concerned  in  immigration,  are  anxious  to  have  reports  from  this  station 
published  in  the  Northern  papers,  and  especially  those  of  Saint  Louis,  believing  that 
such  reports  would  show  an  agreeable  climate,  for  this  section,  and  be  an  effective 
advertisement. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  dujing  the  year  ending  June  30,  1880.. .  1, 547 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   419 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   33 

Total   1,999 

LOGANSPOET,  INDIA^^A. 
[Official  number,  124.] 

Established  July  15, 1874. 

Office,  Snider's  Block,  412  Market  street. 

Corporal  0.  B.  Whiting  has  been  in  charge  during  the  year.  He  has 
no  assistant. 

There  are  no  meteorological  instruments  at  the  station  and  no  obser- 
vations are  taken,  the  work  consisting  mainly  of  the  printing  of  the 
Farmers'  Bulletin.  One  hundred  and  eighty-five  post-offices  have  been 
regularly  supplied  with  the  Farmers'  Bulletin  during  the  year. 

It  is  scarcely  necessary  to  say  that  the  service  is  growing  more  and 
more  in  favor. 

Increased  interest  is  manifested  by  the  citizens  of  this  county.  Espe- 
cially at  the  harvesting  season  do  the  farmers  take  a  decided  interest  in 
the  reports. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880   62,400 

Total   62, 400 

LOS  ANCxELES,  CALIFORNIA. 
[Official  number,  141.] 

Latitude   34°  3' 

Longitude  -  188°  16' 

Elevation  of  barometer  above  mean  sea-lovel  350.07  feet. 

Moan  annual  barometer  (corrected  for  teniporaliiri)  and  instrumontal  error 

onlv)  for  two  years.....   29.636 

Mean  annual  l)a^<)Mlel,(^r  (reduced  to  soa-levol)  for  two  years   29.977 

Mean  aiuuinl  teinperat  uro  for  two  years   60°.  4 

Mean  annual  rainfall  for  two  years  19. 13  inches. 

Established  July  1,  1877. 

Office,  Ducommun  Building,  northeast  corner  Main  and  Commercial 
streets. 

Sergeant  J.  M.  Frantz  was  in  charge  of  this  station  until  February 
11),  when  ho  was  relieved  by  Sergeant  E.  F.  Kubel,  and  transferred  to 
Bed  Bluif.  There  is  no  assistant  at  this  station.  It  was  inspected  in 
October  and  i'ouud  in  a  satisfactory  condition. 
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Extracts  from  the  observer's  semi-annual  reports : 

A  synopsis  of  Form  22  is  published  regularly  by  the  Express  and  Herald.  These  re- 
ports are  read  with  interest  by  all  classes  of  citizens. 

Members  of  the  Chamber  of  Commerce  visit  the  office,  examine  the  instruments  and 
apparently  take  great  interest  in  what  they  see.  ' 
,oJn^®  ^'^^'^'^  season  for  1879  and  1880  began  October  13,  1879,  and  up  to  January  1 
1880,  11.90  inches  had  fallen.  Heavy  frosts,  the  latter  part  of  December,  1879,  proved 
disastrous  to  budding  trees  of  young  nurseries  in  certain  localities.  The  interest 
taken  m  the  service  Is  largely  on  the  increase.  Visitors  are  more  numerous,  and  are 
anxious  to  see  the  various  instruments  and  have  their  uses  explained  to  them.  Health- 
seekers  want  facts  regarding  temperature,  moisture,  winds,  &c. 

I  find  that  nearly  all  of  the  residents  and  visitors  are  interested  in  the  rainfall 
records  of  this  office. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. . .  1,  879 
Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1880.    .  l'  017 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    '36 


Total. 


2, 9.32 


LOUISVILLE,  KENTUCKY. 


[Official  number,  64.] 

Latitude     2go  jg/ 

Longitude  85°  52' 

Elevation  of  barometer  above  mean  sea-level  "530. 00  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29.  479 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years           30  029 

Mean  annual  temperature  for  eight  years   ' " '  seo'g 

Mean  annual  rainfall  for  seven  years  48*36  inches. 

Established  September  11,  1871. 

Office,  Courier-Journal  Building,  southeast  corner  Fourth  and  Green 
streets. 

Sergeant  W.  E.  Stansbury  has  been  in  charge  of  the  station  through- 
out the  year.  One  assistant  has  been  ordered  to  and  one  relieved  from 
this  station.  It  was  inspected  in  October  and  reported  in  a  satisfactory 
condition. 

Highest  water  in  the  river,  30  feet  6  inches,  occurred  February  18- 
lowest  water,  1  foot  11  inches,  October  9  to  15. 
Extracts  from  the  observer's  semi-annual  reports : 

The  public  interest  in  the  service  continues  unabated,  and  the  weather  reports  are 
published  m  the  fullest  manner  by  all  newspapers. 

The  usefulness  of  the  service  generally,  and  the  value  of  this  office  to  the  citizens  of 
Louisville,  has  frequently  been  evinced  by  the  occurrences  of  the  past  six  months.  The 
peculiarity  ol  the  seasons  embraced  in  this  period  has  rendered  the  weather  reports  of 
even  more  general  interest  than  usual,  and  newspaper  men  constantly  obtain  informa- 
tion tor  incorporation  in  their  articles,  independent  of  the  regular  local  reports  fur- 
nistied  all  papers  by  this  office.  Tobacco  dealers  have  used  reports  furnished  by  the 
service  to  grea*  advantage  in  the  buying  and  selling  of  this  article.  The  courts  have 
received  the  bignal  Service  reports  as  evidence,  and  the  observer  has  been  called  sev- 
eral times  to  testify  during  the  past  year. 

Pork  and  provision  dealers  always  consult  the  reports  of  the  service  in  weather 
dangerous  to  their  business,  and  are  guided  by  them. 

Doctors  use  the  data  furnished  by  the  service  in  their  studies  of  diseases  and  the  ef- 
fect of  weather  changes  thereon.  Frequent  visits  have  been  made  to  this  office  by 
members  of  the  medical  profession  for  data.  ^ 

So  general  is  the  interest  in,  and  benefit  from,  the  service  that  the  Signal  Office  is 
looked  upon  as  a  necessity  by  all  classes  here.  ^ 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880....  3,495 

^umber  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   3  235 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   156 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880    2  506 


Total. 


52 
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LYNCHBURG,  VIEGINIA. 

[Official  number,  44.] 

Latitude  —  -  30' 

Longitude   79°  2' 

EleYation  of  'baroineter  above  mean  sea-lovel   646.50  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 366 

Mean  annual  barometer  (reduced  to  sea-lovel)  for  eigM  years   30. 051 

Mean  annual  temperature  for  eigbt  years   57°.  1 

Mean  annual  rainfall  for  eight  years   41.  86  inclies. 

Established  May  24,  1871. 

Office,  First  National  Bank  Building,  135  Main  street. 

Private  Henry  White  was  in  charge  of  this  station  until  April  1,  when 
he  was  relieved  by  Private  G.  V.  Eussell,  and  transferred  to  this  office. 
Private  Eussell  was  relieved,  for  discharge,  June  21,  by  Private  W.  B. 
Hester. 

The  station  was  inspected  in  December,  and  reported  in  a  satisfac- 
tory condition. 
Extracts  from  the  observer's  semi-annual  reports : 

The  interest  taken  in  the  work  of  the  service  is  wide-spread  and  tucroasing.  All 
classes,  from  sportsmen  and  pleasure-seekers  to  dealers  in  perishable  goods  .and  plant- 
ers, study  the  reports  and  "indications,"  and  many  call  at  the  office  to  get  additional 
information  of  the  state  of  the  instruments  before  carrying  out  their  plans.  Whole- 
sale pork  and  oyster  dealers,  and  the  tobacco  raisers,  derive  the  greatest  benefit.  The 
proposed  pnblic.ation  of  the  "indications"  along  the  line  of  the  Atlantic,  Mississippi 
and  Ohio  Eailroad  has  called  forth  many  expressions  of  approval. 

The  press  also  regards  the  service  with  great  favor,  cheerfully  lending  aU  possible 
assistance  in  the  way  of  publishing  "indications,"  local  reports,  and  items  of  general 
interest. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    606 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 


Total  

MADISON,  WISCONSIN. 
[Official  number,  190.] 


630 


430  3' 


30' 


Latitude  

Longitude   ;  •  ■  ■  - n.n  mf  ^- 

Elevation  of  barometer  above  mean  sea-level   949. 19  leet. 

Mean  annual  barometer  (coirccted  for  temperature  and  instrumental  error 


only)  for  one  year 


29. 007 


Me.an  annual  barometer  (reduced  to  sea-level)  for  one  year   '^^70  o 

Moan  annual  temperature  for  one  year  or  'oo  •  i 

JMean  annual  rainfall  for  one  year   inches. 

Established  September  29,  1878. 

Office,  Brown's  Block,  cast  corner  Pinknoy  street  and  Washington 
avenue.  ^, 

Sergeant  C.  A.  Shaw  has  been  in  charge  during  the  year.  There  is 
no  assistant  at  this  station. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  interest  in  the  obsorvatious  continues. 

Several  visitors  with  baromotei  s  liave  availed  themselves  of  the  opportunity  of  test- 
ing their  iiiHlriimeuts  wilb  ;i  Hl;iii(l;iid. 

'rii((  n(  \v.si);ii)<'r  rcporl  M  nl'  Idrii  l  (ihscrvations  seem  to  bo  well  received. 

Tll(^  Slate  .lom  iuil  publislicH  llm  daily  "  indications."  Those  "indications"  are  also 
to  bo  found  at.  t  Ini  ixint-oftlce,  in  the  of'licial  form,  and  at  the  railway  depot,  taken  by 
M'o  Htaiion  opci  at.or  and  posted  conspicuoualy. 
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PUBLICATIONS. 

Number  of  Local  Eeports  issued  during  the  year  ending  June  30,  1880   61B 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   Su 

Total   C52 

MAEQTJETTE  MICHIGAN. 

[Official  number,  50.] 

Latitude   40°  33' 

Longitude   87p  36' 

Elevation  of  barometer  above  mean  sea-level   669.90  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

'  only)  for  seven  years   29. 255 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   29. 959 

Mean  annual  temperature  for  eight  years  t   41°,  4 

Mean  annual  rainfall  for  eight  years  .-        30.  96  inches. 

Established  May  1,  1871. 

OfiBce,  Adams'  Block,  northwest  corner  Spring  and  Front  streets. 


Sergeant  J.  T.  O'Keeffe  was  in  charge  of  this  station  until  January  9, 
when  he  was  relieved  by  Sergeant  James  Gilligan,  and  transferred  to 
Pike's  Peak.  There  is  no  assistant  at  this  station.  It  has  not  been  in- 
spected during  the  year. 

Navigation  closed  December  5,  and  was  resumed  April  28. 

Extracts  from  the  observer's  semi-annual  reports : 

Vessel  owners  and  masters  take  great  interest  in  the  service,  and  very  few  vessels 
leave  harbor  when  the  signal  is  displayed.  Several  of  the  vessel  masters  never  leave 
here  without  visiting  the  office.  The  citizens  of  this  place  also  take  much  interest  in 
the  service,  and  place  great  confidence  in  the  reports. 

The  press  furnishes  a  liberal  amount  of  space  for  the  publication  of  the  weather 
reports. 

Thirty-six  cautionary  signals  were  displayed  dirring  the  year.  The  display  of  sig- 
nals was  discontinued  at  this  station  December  25, 1879,  and  resumed  March  15,  1880. 

PUBLICATIONS. 


umber  of  Local  Eeports  issued  during  the  year  ending  June  30.  1880    21 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   45 

MEMPHIS,  TENNESSEE. 

[Official  number,  62.J 

Latitude   350  7* 

Longitude   90°  7' 

Elevation  of  barometer  above  mean  sea-level   320. 84  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 754 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   3o!  070 

Mean  annual  temperature  for  eight  years   60°.  7 

Mean  annual  rainfall  for  eight  years   53.98  inches. 


Established  February  28,  1871. 

Office,  Guy  McOlellan  building,  northeast  corner  Court  and  Front 
streets. 

Sergeant  E.  E.  Martin  was  in  charge  of  this  station  until  July  28, 
when  he  was  transferred  to  Davenport,  and  Private  E.  T.  Dabney  placed 
in  charge.  Corporal  D.  T.  Flannery  assumed  charge  of  the  station 
December  22,  Private  Dabney  remaining  as  assistant.  It  was  inspected 
in  February  and  reported  in  fair  condition. 
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During  tlie  year  sixteen  post-offices  have  been  regularly  supplied  with 
the  Farmers'  Bulletin. 

Highest  water  in  the  river,  34  feet  4  inches,  occurred  March  23  and 
28 ;  lowest  water,  1  foot  11  inches,  November  12  and  15. 

Extracts  from  the  observer's  semi-annual  reports : 

Lumbermen,  river-men,  planters,  merchants,  lawyers,  doctors,  tlie  general  public, 
and  the  press  never  fail  to  seek  the  office  for  information.  The  cotton  dealers  are  most 
benefited  by  the  reports.  ^     .  t   j  i 

The  Chamber  of  Commerce  manifest  great  interest  m  reports  furnished  them,  and 
special  mention  has  been  made  of  the  weekly  rainfall  statement  of  the  cotton  belt 
furnished  by  the  central  office.  The  river  and  railroad  interests  derive  great  benefit 
from  Signal  Service  reports.  ,  , 

Since  the  epidemic  of  yellow  fever  the  office  has  been  visited  frequently  by  medical 
and  sanitary  experts  in  search  of  data,  and  in  all  instances  they  have  been  furnished 
with  the  information. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  J une  30, 1880  - .  3, 86(5 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. .    o,  7u, 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   bl^ 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   1,  ^bb 

Number  of  Forms  '22  issued  during  the  year  ending  June  30,  1880   yb 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   ■S,  lo'd 

Total   14,786 

MILWAUKEE,  WISCONSIN. 
[Offieial  number^  38.] 

400 

Latitude   87°  'S4' 

Longitude  -----  -  -  -  -  °  „  , 

Elevation  of  barometer  above  mean  sea-levcl    OJ/.  u/  leet. 

Mean  annual  barometer  (con-ected  for  temperature  and  instrumental  error  only) 

seven  years  V        2 oa  ooa 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  j^ears   Iro  1 

Mean  annual  temperature  for  niue  years  :,'.'^q  ■  ^ 

Mean  annual  rainfall  for  niue  years  -   mcnes. 

Established  November  1,  1870. 

Office,  Mitchell's  buQding,  corner  Michigan  and  East  Water  streets. 

Sergeant  William  Finn  has  been  in  charge  of  this  station  during  the 
year.  Four  assistants  have  been  ordered  to,  and  four  relieved  from, 
this  station.    It  has  not  been  inspected  during  the  year. 

Extracts  from  the  observer's  semi  annual  reports: 

The  service  continues  high  in  the  estimation  of  the  community.  As  reported  on 
previous  occasions  the  classes  who  derive  most  benefit  from  the  service  are  those  hav- 
inir  shipping  interests,  grain  dealer.s,  pork  packers,  and  dealers  in  goods  that  may  be- 
■come  damaged  in  shipment.  Representatives  of  these  different  interests  have  fre- 
.quently  ackuowledged  their  obligations  to  the  service.  ,  i 

During  atmospheric  disturbances,  especially  in  the  fall  months,  the  numboi;  ot  vessel 
■men  who  call  at  this  office  is  very  large,  and  it  is  gratifying  to  note  their  increased 
confidence  in  the  service.  ,  .  ,  ,       ,  i     „  „ 

The  office  maintains  friendly  relations  with  the  press,  which  has  always  shown  a 
r(  adincsH  to  do  anything  in  its  power  to  advance  the  service. 

Seventy  cantioii'ary  signals  wore  displayed  during  the  year  at  i,his  station. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals: 

./u?i/3.— This  stnrni  wan  acrd.ni.anird  by  vain  .n,nd  sovevo  tlnnidor  andliglitniug. 
Telegrai.h  lines  wei.^  blown  ,l..wn  ii.  ur.vuy  i.bw^os  near  the  .■ity,  and  I  rcos  ton.  up.  A 
large  amount  of  da,na-o  Iron,  llondin;;  o,  cnrn..l  n>  l  lu^  loxvor  port.on.  ol  the  c  ty  f  0 
Hchooner  K.  J.  M.'Wy,  l;i.i.<n  uil  l,  \u,u\n-r,  w.lrr-lo;;.;.  ,1  Mon,o  .listanco  south  of  this 
nlace,  lost  al)Out  t\\  o-l  111  I  (Im  ol  In  r  i  ;u  ;vo. 

,Se,>lrml>er :tO.-SI,.  ani.M- Amazon,  from  (Irand  Haven  lo  Mim  i)ort,  was  dnvon  a 
long  distance  out  of  her  course  during  the  storm.  ,  ,  ,     ,       i   „ , t? 

Volober  17.— Schooner  E.M.  Davideon  reported  ashore  on  Pilot  Island;  schooner  K. 
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J.  Skidmore  wont  ashore  near  Manistee,  and  soow  Frankie  Wilcox  reported  water- 
logged off  the  same  port. 

November  2.— Propeller  Menomonee  ran  on  the  beach  24  miles  north  of  this  place 
during  the  severest  portion  of  the  storm.  Several  other  small  disasters  are  reported 
from  different  parts  of  Lake  Michigan. 

November  19. — This  storm  was  considered  one  of  the  most  severe  that  has  occurred 
on  the  lakes  for  years.  The  only  disasters  in  this  section  occurred  near  Little  Sturgeon 
Bay,  where  the  schooners  North  Star  and  Elida  ran  ashore.  A  very  large  number  of 
vessels  took  shelter  at  different  points  along  this  shore.  On  the  other  side  of  the  lake 
the  disasters  were  serious  and  many. 

December  9. — Steamer  Minneapolis  left  for  Grand  Haven  during  the  display,  hut  was 
obliged  to  put  back. 

May  29  to  31. — The  schooner  C.  S.  Davis  sprung  a  leak  and  went- ashore  in  thick 
weather  south  of  this  place ;  released  with  little  injury. 

June  4  to  7.— A  large  fleet  put  in  here  on  the  morning  of  the  6th  for  shelter.  Three 
vessels  are  known  to  have  been  dismasted  a  short  distance  outside  of  harbor,  and  sev- 
eral were  damaged  in  canvas  and  spars. 

Jrnie  13  to  16.— Schooner  Marion  Discion  caught  in  the  gale  between  Eacine  and 
Kenosha,  sprung  a  leak,  capsized,  and  soon  after  drifted  ashore. 


PUBLKJATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. .  5, 481 

Number  of  Local  Eeports  issued  during  the  year  ending  June  30,  1880   826 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   3, 409 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   134 


Total   9_850 


MOBILE,  ALABAMA. 


[Official  number,  27.] 

Latitude  30o  42' 

Longitude   87°  59' 

Elevation  of  barometer  above  mean  sea-level   39.  48  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   30. 045 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  084 

Mean  annual  temperature  for  eight  years   66°.  7 

Mean  annual  rainfall  for  eight  years  .\  62.96  inches. 


Establislied  ISTovember  7,  1870. 

Office,  southeast  corner  Government  and  Eoyal  streets. 

Sergeant  Charles  Dill  was  in  charge  of  this  station  until  June  21, 
when  he  was  relieved  by  Sergeant  Ossian  Aldrich,  and  ordered  to  Fort 
Whipple,  Virginia,  for  medical  treatment.  There  is  one  assistj^nt  at 
this  station.  It  was  inspected  in  March  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  committee  appointed  by  the  Board  of  Trade  and  Cotton  Exchange  continue 
their  official  visits  of  inspection.  The  office  of  the  United  States  Engineers,  located 
here,  has  repeatedly  made  inquiries  for  data  of  various  minor  importance,  and  have 
several  times  sent  aneroid  barometers  to  be  tested.  The  leading  daily  newspapers 
give  a  large  amount  of  space  to  the  data  furnished  by  the  Signal  Office,  and  have  ex- 
pressed gratitude  for  the  benefit  to  the  circulation  of  the  paper  from  its  publication. 

On  the  21st  of  November,  1879,  a  bench-mark  was  established  for  the  city  by  request 
and  co-operation  of  this  oiiice. 

The  interest  in  the  working  of  this  office  manifested  by  the  Cotton  Exchange  and 
Board  of  Trade  is  not  abating  but  increasing,  and  a  general  desire  is  expressed  on  their 
part  to  have  a  greater  number  of  reports  (especially  from  the  cotton  belt)  famished 
to  this  office. 

The  papers  publish  weekly  a  synopsis  of  the  Weekly  Weather  Chronicle,  and, 
monthly,  the  summary  contained  upon  Form  22. 

A  monthly  report  furnished  to  the  Board  of  Health  is  published  in  connection  with 
tneir  mortuary  report. 

Eight  cautionary  signals  and  one  cautionary  off-shore  signal  were  displayed  during 
the  year  at  this  station. 
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The  sergeant  reports  as  fellows  in  reference  to  tlie  display  of  signals: 

The  display  of  cautionary  signals  for  the  storm  of  August  23  was  fully  appreciated. 
Wherever  your  observer  and  assistant  went  they  were  interviewed  by  citizens  for  in- 
formation bearing  upon  the  outlook.  No  damage  was  done  in  the  city  except  the 
flooding  of  streets,  but  in  the  adjacent  country  the  gale  was  quite  destructive,  de- 
molishing a  neighboring  town  (Biloxi),  prostrating  trees  and  fences,  and  causing  the 
death  of  two  persons.  The  rivers  rose  rapidly,  and  in  the  bay  a  rough  sea  was  ex- 
perienced. The  schooner  Marshall,  from  Boston,  Mass.,  consigned  to  Gage  &  Co., 
was  wrecked,  and,  with  cargo,  proved  a  total  loss.  ■  • 

August  31  to  September  2.— No  serious  damage  was  done  in  the  immediate  vicinity  ot 
this  station ;  no  vessels  left  port  during  the  display. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  3,842 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    767 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   1,348 

Number  of  Forms  22  issued  during  the  year  ending  Juue  30,  1880   ^ 

Total   ^'^^l 

MONTGOMERY,  ALABAMA. 

[Official  num'ber,2Q.'\  ^ 

Latitude  -   ^° 

Longitude  oi'q  nn  w 

Elevation  of  barometer  above  mean  sea-level  -  -  'O^-^^  leet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years  -   on  na^ 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   K^o  4 

Mean  annual  temperature  for  seven  years  "q^"-  >, 

Mean  annual  rainfall  for  seven  years   »»•  mcnes. 

Established  November  9, 1870;  closed  December  18,  1870;  re-estab- 
lislied  September  5,  1872. 
Office,  No.  10  Market  street. 

Private  Hill  0.  Smyth  has  been  in  charge  during  the  year.  There  is 
no  assistant  at  this  station.  It  was  inspected  in  March  and  reported, 
in  good  order. 

Extracts  from  the  observer's  semi-annual  reports : 

The  amount  of  interest  taken  in  the  published  reports  and  the  workings  of  the 
service  cenerally  continues  as  formerly.  „^  „„ 

The  class  of  persons  most  directly  benefited  by  the  weather  reports  are  those  en- 
gaged in  cotton  buying,  selling,  and  planting. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.. .  3,438 

Number  of  Local  Reports  issued  during  the  year  ending  June  30  1880   40/ 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   

Total   ^'''^ 

MORGANTOWN,  WEST  VIRGINIA. 
[Official  number,  ^2.] 

Latitude  "  """  79°  52' 

Longitude  V"  'i or>9  fi9  f«i>t 

Elevation  of  barometer  above  mean  sea-level  -  -  -  -  ^'^'^^^ 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years  ::"„"■" '." in'  ni « 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years   30.  OIW 

Mean  annual  tenii)eraturo  ior  six  years  .    V  ; 

Mean  annual  rainfall  for  six  years   uu-u".-.. 

Established  .lanuiu'y  25,  1873. 
Onice,  Old  ColU'go  Building. 
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Private  J.  J.  McLean  was  in  charge  of  tliis  station  until  March  5, 
when  he  was  relieved  by  Corporal  John  B.  Merrill. 

The  station  has  not  been  inspected  during  the  year. 

Highest  water,  20  feet  3  inches,  occurred  February  14;  lowest,  2 
inches,  July  2. 

Extracts  from  the  observer's  semi-annual  reports : 

Weekly  and  monthly  meteorological  reports  have  been  regularly  published  in  the 
Weekly  Post  and  the  New  Dominion.  Much  interest  is  taken  in  the  service  by  all 
classes,  but  particularly  by  river  men,  who  froc[uently  consult  the  records. 

No  instructions  have  been  given  in  signalling  or  telegraphy  during  the  year,  but  a 
class  is  now  formed  and  will  be  under  instruction  during  the  ensuing  term. 

PUBLICATIONS. 


Number  of  Forms  23  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 
[Official  number^  46.] 

Latitude  44°  IG' 25" 

Longitude   71°  16'  2G" 

Elevation  of  barometer  above  mean  sea-level   6,285.60  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

■  for  seven  years   23.  C27 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 9G0 

Mean  annual  temperature  for  eight  years   2G°.  4 

Mean  annual  rainfall  for  eight  years   78. 88  inches. 


Established  December  1,  1870, 

Office  in  a  house  on  the  summit  especially  built  for  the  purpose  by 
the  Signal  Service,  TJ.  S.  Army. 

Sergeant  W.  S.  Jewell  was  in  charge  of  this  station  until  May  G, 
when  he  was  relieved  by  Corporal  D.  0.  Murphy.  There  is  one  assist- 
ant at  this  station.  It  was  inspected  in  August  and  reported  in  a  sat- 
isfactory condition. 

Extracts  from  the  observer's  semi-annual  reports : 

Five  copies  of  Form  22  are  furnished  monthly  to  the  following  papers  :  Boston  Daily 
Journal  and  Evening  Traveler;  Hartford  (Conn.)  Times ;  White  Mountain  Eepublic, 
of  Littleton,  N.  H;  and  the  Globe,  of  Lisbon,  N.  H.  Extreme  changes  in  the  weather 
are  also  telegraphed  to  the  press  as  heretofore. 

The  benefits  derived  from  the  telephone  have  been  great,  as  we  use  it  as  a  test  for 
our  mountain  wire,  thereby  saving  many  unnecessary  trips  down  the  mountain. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    84 

Total   84 

NASHVILLE,  TENNESSEE. 
[Official  numier,  63.] 

Latitude   36°  11' 

Longitude   86°  53' 

Elevation  of  barometer  above  mean  sea-level   507. 00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29.533 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.  062 

Mean  annual  temperature  for  eight  years   59°.  8 

Mean  annual  rainfall  for  nine  years   49.  72  inches. 


Established  November  1, 1870. 
Ofiace,  States  Insurance  Building. 
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Corporal  D.  P.  Waters  was  in  cliarge  of  tliis  station  until  October  4, 
when  he  was  relieved  by  Sergeant  S.  0.  Emery.  Sergeant  Emery  was 
lelieved  January  3,  and  Corporal  Waters  again  placed  iu  charge.  On 
June  2  Corporal  L.  IST.  Jesunofsky  relieved  Corporal  Waters,  who  was 
ordered  to  this  office  for  discharge.  One  assistant  has  been  ordered  to, 
and  one  relieved  from,  this  station  during  the  year.  Ninety-seven  post- 
offices  hav©  been  regularly  supplied  with  the  Farmers'  Bulletin.  High- 
est water,  46  feet  6  inches,  occurred  March  17  ;  lowest,  5  inches,  Octo- 
ber 3. 

The  station  was  inspected  in  December  and  reported  in  a  very  un- 
satisfactory condition. 
Extracts  from  the  observer's  semi-annual  reports : 

The  press  publisli  the  "  Indications"  and  meteorological  reports  furnished  from  this 
office. 

The  cotton  merchants  study  the  reports  -with  the  greatest  interest.  The  bulletins 
posted  in  the  Merchant's  Exchange  receive  the  same  close  scrutiny  as  heretofore ;  steam- 
boat and  river  men  also  pay  close  attention  to  the  river  bulletins. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1880         32, 518 

Number  of  bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880..    5, 626 

Number  of  Local  Reports  issued  during  the  year  ending  Juno  SO,  1880   710 

Numbers  of  Forms  22  issued  during  the  year  ending  June  30,  1880   132 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   2,701 

Total   41, 687 

NEW  HAVEN,  CONNECTICUT. 

\  Official  numher.  96.] 

Latitude   41°  17' 

Longitude   72°  57' 

Elevation  of  barometer  above  mean  sea-level  -  103.52  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29. 914 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   30.021 

Mean  annual  temperature  for  seven  years   50°  .5 

Mean  annual  rainfall  for  seven  years   54. 01  inches. 

Established  December  10,  1872. 

Office,  Insurance  Building,  370  Chapel  street. 

Sergeant  W.  A.  Glassford  was  in  charge  of  this  station  until  Novem- 
ber 13,  when  he  was  relieved  by  Private  W,  E.  Schneider,  and  promoted 
to  be  a  second  lieutenant  in  the  Signal  Corps. 

Private  Schneider  was  relieved  by  Sergeant  W.  D.  Wright,  Decem- 
ber 8. 

"Ilie  station  was  inspected  in  July  and  reported  in  a  satisfactory^ 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

Information  is  conveyed  to  both  steamboat  wharves  by  telephone  when  signals  are 
ordered  up  or  down,  and  no  effort  is  spared  to  give  all  interested  pai-tics  the  fullest 
information.  Press  r(!ports  are  furnished  by  telephone,  daily,  except  Saturdays,  to 
t  he  Palladium  and  Journal  and  Courier,  aud"  the  indications  for  this  section  ef  the 
country  are  posted  <laily,  except  Sundays,  at  the  post-office  and  in  front  of  the  office 
building. 

Much  interest  is  manifested  in  Ihe  service  by  the  citizens;  their  intelligent  and  ap- 
preciative comments  are  very  gratifying. 

Forty-eight  cautionary  and  twenty-live  cautionn.ry  off-shore  (Signals  were  displayed 
during  the  year  at  this  stalioTi. 

PUBLK^ATIONS. 

Nuinb(M'  of  Local  Reports  issued  during  the  year  ending  Juno  30,  1880   822 

Number  ol'  Forms  22  issued  during  the  year  ending  Juno  30,  1880   71 

Total   893 


Report  op  the  chief  signal  officer. 
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NEW  LONDON,  CONNECTICUT. 

[Official  number,  14.] 

Latitndo   41°  22- 

Longitude   72°  9' 

Elevation  of  barometer  above  mean  sea-level   46. 59  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  dnly)r 

for  seven  years   29. 988 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30. 021 

Mean  annual  temperature  for  eiglit  years   49P.  2 

Mean  annual  rainfall  fer  eight  years   47.  31  inches. 

Established  January  10,  1871. 
Office,  custom-house,  Bank  street. 

Sergeant  John  K.  Payne  has  been  in  charge  during  the  year.  There 
is  one  assistant  at  this  station.  It  was  inspected  in  July  and  not  found 
in  a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports : 

Cautionary  signals  have  become  well  understood  by  the  public,  and  are  used  like 
the  ahnanao  and  the  mails,  by  the  most  active  and  intelligent  business  men.  Masters 
and  pilots  visit  the  office  for  information,  and  bring  their  aneroids  for  adjustment. 

About  fifty  (frequently  poor  instruments)  have  been  set  with  the  station  barometer. 

All  classes  of  people  read  the  "  Indications  "  and  the  daily  local  report  which  is  reg- 
ularly published. 

Forty-three  cautionary  and  twenty-six  cautionary  off-shore  signals  were  displayed 
during  the  year  at  this  station. 

The  sergeant  remarks  as  follows  in  reference  to  the  display^ of  signals : 

August  18  to  19. — Wire  down  and  delay  of  nine  hours  and  ten  minutes  occurred. 
Railway  trains  have  been  delayed,  and  telegraph  lines  blown  down  by  the  gale. 
Many  large  trees,  one  over  two  hundred  years  old,  blown  down,  and  a  stone  Aveighing 
foiir  hundred  and  sixty-five  pounds  thrown  from  the  comer  of  Sain-t  James'  church. 
Farmers  report  great  damage  to  their  crops.  The  wooden  pier  near  the  Piquot  House 
entirely  destroyed  by  the  high  tides  and  wind.  A  large  number  of  vessels  detained  in 
harbor  by  the  display.  Steamers  kept  up  tires,  and  every  precaution  was  taken  to 
guard  against  the  expected  gale.    Many  minor  disasters. 

November  3. — Weather  bad  outside,  and  the  harbor  well  filled  with  vessels. 

Novemher  19  to  21.— Schooner  Emma  L.  Cottingham  went  ashore  on  Ten  Tree  Island 
and  sunk. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.. .  3, 838 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   313 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   936 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   48 

Total   5,135 

NEW  ORLEANS,  LOUISIANA. 

{Official  number,  28.] 

Latitude   29°  58' 

Longitude  i   90°  07' 

Elevation  of  barometer  above  mean  sea-level   52. 47  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   30.  006 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30. 062 

Mean  annual  temperature  for  eight  years   68°  .  9 

Mean  annual  rainfall  for  eight  years   65.  44  inches. 

Established  November  1, 1870. 
Office,  in  the  custom-house. 

Sergeant  George  H.  Eoh6  was  in  charge  until  May  4,  when  he  was  re- 
lieved by  Sergeant  L.  Dunne.    There  is  one  assistant  at  this  station. 
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Tbe  river  observations  were  taken  from  the  new  gauge  September  1. 

The  instrument  shelter  was  removed  to  the  third  floor  of  the  custom- 
house on  September  8.  The  office  was  moved  to  an  adjoining  room  on 
the  same  floor  on  November  25. 

Highest  water,  10  inches  above  high  water  of  1874,  occurred  April 
24 ;  lowest  water,  4  feet  4  inches,  November' 22. 

The  station  was  inspected  in  March  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  interest  of  the  members  of  the  Cotton  Exchange  in  the  reports  continues  to 
increase.  The  sugar  planters  have  recently  manifested  an  increased  appreciation  of 
the  value  of  the  service.  The  newspapers  devote  considerable  space  to  the  reports 
furnished  them.  The  midnight  and  river  bulletins  are  published  in  the  three  morning 
papervS,  while  the  German  and  French  papers  publish  the  afternoon  weather  and  river 
bulletins.  A  weekly  aud  monthly  summary  and  a  report  of  the  local  observations 
are  also  published. 

Seven  cautionary  and  two  cautionary  off-shore  signals  were  displayed  during  the 
year  at  this  station. 

Extract  from  special  reports  relative  to  cautionary  signals : 

August  31  io  Septemler  2.— In  the  city  the  damage  to  buildings,  fences,  signs,  &c.,  will 
probably  be  covered  by  $15,000.  Damage  to  boats  in  harbor  estimated  at  f 10,000.  A 
lleet  of  coal-boats  lying  above  the  city  was  generally  damaged ;  out  of  68  boats  43 
were  sunk,  involving  a  loss  estimated  at  $215,000.  Three  barges  of  the  Mississippi 
Valley  Transportation  Company,  in  tow  of  the  tug  John  Gilmore,  were  sunk  about  12 
miles  above  Batou  Rouge.  These  barges  were  loaded  with  grain,  and  the  loss  is  esti- 
mated at  1103,000.  William  Bust,  the  pilot  of  the  John  Gilmore,  was  drowned  while 
attempting  to  reach  the  shore  from  one  of  the  barges.  The  steamboat  Trenton  cap- 
sized at  Conrad  Point,  between  this  city  and  Baton  Rouge,  and,  with  cargo,  will  prove 
a  total  loss.  At  Morgan  City  the  damage  is  estimated  at|30,000.  At  Berwick,  on  the 
opposite  side  of  Berwick's  Bay,  the  damage  is  $15,000.  The  damages  to  the  buildings 
on  the  sHgar  plantations  in  the  southwestern  part  of  the  State  is  very  great.  The 
damage  to  the  sugar  and  cotton  crops  is  variously  estimated.  The  most  reliable  esti- 
jTiatos  place  it  at  10  per  cent.  The  damage  to  the  rice  crop  is  slight.  Trains  on  the 
Chicago,  Saint  Louis  and  New  Orleans  Railroad  were  delayed  by  a  wash-out  of  6  miles 
in  length.    The  signal  was  hoisted  fall  12  hours  before  the  storm  became  severe. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  Msued  during  the  year  ending  June  30, 1880  .  6, 821 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1880   1, 125 

Nu)id)er  of  Forms  22  issued  during  the  year  ending  June  30,  1880    99 

Nnnibi  r  of  Forms  2C  issued  during  the  year  ending  Juae  30, 1880   5, 467 

Total   13,512 

NEWPORT,  EHODB  ISLAND. 

[Official  number,  130.] 

Latitude   41°  29' 

Longitude   71°  19' 

IClovation  of  barometer  above  mean  sea-levol   44.40  feet. 

Mean  annual  barometer  (corrected  for  temperature  aud  instrumental  error  only) 

for  four  years     29.9.57 

Moan  annual  barometer  (reduced  to  sea-levol)  for  four  years   30.  000 

Misan  aunual  temperature  for  four  years  _  50°.  1 

Moan  annual  rainfall  for  four  years   50.81  inches. 

Established  August  1, 1875. 

OfGce,  custoiii-]H)ns(^,  south(>ast  corner  Thanios  and  Eranklin  streets. 

Sergeant  Williaaii  Mc(5illivra,Y  has  been  in  clKuge  (luring  the  year. 
There  is  no  assistant  at  tliis  station.  It  was  inspected  in  July  mid  ro- 
poi  lcd  in  a  satisfactory  condition. 
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Extracts  from  the  observer's  seini-anuual  reports : 

The  interest  heretofore  manifested  in  the  service  still  continues  and  is  greatest 
among  those  engaged  in  shipping.  There  are  numerous  applications  for  latest  "  Indi- 
cations."  These  inquiries  are  usually  made  by  seamen  and  travelers. 

Fifty-one  cautionary  and  twenty-nine  cautionary  off-shore  signals  were  displayed 
during  the  year  at  this  station. 

The  sergeant  remarks  as  follows  in  reference  to  these  displays : 

J Illy  8.— Nearly  aU  the  vessels  in  harbor  were  obliged  to  cast  double  anchors.  Heavy 
rain  and  fog  during  display ;  no  disasters. 

August  18.— Two  fishing  smacks  and  one  sloop  were  wrecked,  and  an  old  steamer 
was  sunk  at  wharf.    Several  other  minor  accidents  are  reported. 

September  25.— United  States  steamer  Minnesota  anchored  in  the  outer  harbor, 
drifted  ashore  near  Fort  Adams ;  she  was  gotten  off  without  serious  damage. 

Februarg  19.— Storm  very  severe,  several  vessels  detained.  The  frame-work  of  the 
cassmo  building  (in  process  of  erection)  suffered  some  damage  ;  no  marine  disasters 
reported. 

April  13.— About  6  p.  m,  an  unknown  schooner  sunk  off  Old  Field's  Point;  nothing 
saved  ;  no  disasters  reported  in  this  vicinity. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    412 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   72 

Total  ~^ 

NEW  EIYEE  INLET,  NOETH  OAEOLINA. 

[Official  number,  138.] 

Latitade   340  3Q/ 

Longithde     770  23' 

Established  May  18,  1876,  as  a  repair  station. 

Office,  observatory  of  Dr.  E.  W.  Ward's  dwelling. 

Private  Eansom  White  was  in  charge  until  December  1,  when  he  was 
relieved  by  Private  J.  0.  Ashton  and  ordered  to  this  office.  There  is 
no  assistant  at  this  station. 

Extracts  from  the  observer's  semi-annual  reports : 

There  are  a  number  of  small  coasting  vessels  that  ply  between  Wilmington,  N.  C, 
and  this  place,  and  the  captains  of  these  vessels  are  furnished  with  the  weather  "Indi- 
cations" by  telegraph  from  this  ofQce. 

The  farmers  in  this  vicinity  take  a  lively  interest  iu  the  service. 

NEW  YOEK  CITY,  NEW  YOEK. 

[Official  numder,  15.] 

Latitude  _   4qo  42'  43" 

Longitude   J..  74°  0'  3" 

Elevation  of  barometer  above  mean  sea-level  '.  164.33  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years  _  29. 870 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  30."  033 

Mean  annual  temperature  for  nine  years  "...  51°.  2 

Mean  annual  rainfall  for  nine  years  [.  43.'30  inches. 

Established  November  1, 1870. 

Office,  Equitable  Building,  120  Broadway. 

Sergeant  Alois  Donhauser  was  in  charge  untU  January  9,  when  he  was 
relieved  by  Sergeant  J.  G.  Lynch.  Sergeant  Lynch's  management  of 
the  station  was  not  satisfactory  to  this  office  and  he  was  relieved  March 
17  by  Sergeant  E.  B.  Garriott  and  transferred  to  Pittsburg.   Two  assist- 
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ants  have  been  ordered  to,  and  two  relieved  from,  this  station  during 
the  year. 

Seven  hundred  and  nineteen  post-offices  have  been  regularly  supplied 
with  the  Farmers'  Bulletin. 

The  station  was  inspected  in  July,  1879,  and  June,  1880,  and  was 
found  in  a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports: 

The  various  mercantile  and  maritime  bodies,  principal  among  whicli  are  the  Mari- 
time, Produce,  and  Cotton  Exchanges  and  the  Chamber  of  Commerce,  continue  to  mani- 
fest the  greatest  interest  in  the  service.  The  Maritime  Exchange  is  the  headquarters 
for  sea-faring  men,  and  all  reports  and  information  relating  to  the  weather  are  of  par- 
ticular interest  to  its  members.  Efforts  are  being  made  to  connect  this  of&ce  with 
their  rooms  by  telephone  in  order  that  information  can  be  more  quickly  transmitted. 
The  interest  taken  in  the  service  by  the  community  at  large  is  manifested  by  the  num- 
ber of  reporters  from  the  daily  papers  who  frequent  the  office  for  weather  notes  and 
items  contained  in  the  reports.  Bankers,  oyster  dealers,  produce  merchants,  &c.,  send 
their  clerks  to  this  office  daily  to  copy  such  data  of  the  daily  bulletin  as  may  be  of 
sgecial  importance  to  them.  Records  of  past  years  continue  to  find  theij-  way  into 
the  various  courts  and  are  oftentimes  of  great  importance.  Constant  requisitions  are 
made  by  steamship  companies,  railroad  companies,  bankers,  brokers,  &.C.,  for  data 
past  and  present.  The  graphic  map  continues  to  be  looked  upon  as  one  of  the  most 
important  and  practical  publications  of  the  service. 

Fifty-three  cautionary  and  twenty -three  cautionary  ofi-shore  signals  were  displayed 
during  the  year  at  this  station. 


PUBLICATIONS. 


Number  sf  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880         227, 454 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.     9, 883 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   1,  055 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1880   360 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   2, 548 

Total   241,300 


NOEFOLK,  VIEaiNIA. 
[Official  number,  30.] 

Latitude   36°  51' 

Longitude  V;  Jn^^ 

Elevation  of  barometer  above  mean  sea-level   54.50  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   30.  017 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30. 064 

Moan  annual  temperature  for  eight  years   _  58°.  7 

Mean  annual  rainfall  for  eight  years   52.83  inches 

Established  January  1,  1871. 
Office,  corner  Main  and  Gray  streets. 

Sergeant  T.  F.  Townsend  was  in  charge  until  January  28,  when  he 
was  relieved  by  Sergeant  C.  A.  Smith.  Sergeant  Smith  was  relieved 
March  5  by  Cor])oral  Wm.  Davis,  who  was  relieved  June  23  by  Sergeant 
S.  W.  Nay'lor.  Three  assistants  have  been  ordered  to,  and  three  relieved 
from,  this  station  dviriug  the  year. 

Extracts  from  the  observer's  semi-annual  reports: 

The  interest  in  the  service  is  generally  increasing.  The  cautionary  signals  are 
looked  upon  with  general  interest,  and  very  few  vessels  leave  port  while  signals  arc 
displayed. 

The  office  is  consulted  daily  by  all  classes,  and  especially  those  contemplating  a  trip 
by  land  or  water.  . 

'C:\.])c<  Ui'in  y  vesMoI  ic'iioi  tH,  lhat  arti  received  through  the  chief  signal  omoer  at  tins 
(il'lico,  iird  of  ^rc:!,!.  hoiielit  to  flio  lUHoi-ciit  afeaniship  companies,  aslvticycan  auticii)ato 
the  I  i'lt'io  of  tho  ;u  rival  «f  tlicii'  voMaoly  in  Norfolk. 
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The  storm  of  August  18  made  a  complete  wreck  of  this  section  as  well  as  the  soathern 
portion  of  the  coast  telegraph  line,  causing  an  interruption  of  telegraphic  communi- 
cation for  a  short  time.  With  tliis  exception  it  has  been  well  maintained  and  all 
weather  and  wreck  reports  promptly  reported.  The  value  of  the  forecasts  at  this 
station  is  best  illustrated  by  the  frequent  special  reports  asked  for  from  the  central 
office  by  ship  owners  and  captains  when  about  undertaking  the  transportation  of  dis- 
abled vessels,  or  any  voyage  wherein  bad  weather  would  be  dangerous.  The  eagerness 
with  which  the  "  Indications"  and  other  reports  are  read  and  consulted  attest  the  con- 
fidence of  the  public.  The  advantage  and  facilities  afforded  by  the  coast  wire  for  the 
saving  of  life  and  property  is  duly  appreciated  by  all. 

Thirty-two  cautionary  and  eight  cautionary  off-shore  signals  were  displayed  during 
the  year  at  this  station. 

Extracts  from  special  reports  relative  to  the  display  of  signals: 
August  18.— Maximmn  velocity  for  five  minutes  was  at  the  rate  of  72  miles  per  hour. 
The  most  severe  and  destructive  wind  and  rain  storm  that  has  visited  this  section  for 
over  half  a  century.  Wharves  raised  and  washed  away  by  the  high  tide,  trees  up- 
rooted, houses  unroofed  and  blown  down  by  the  violence  of  the  storm.  The  wooden 
portion  of  the  spire  of  the  Baptist  church,  some  80  or  90  feet  in  height,  was  blown 
down  j  loss  estimated  between  $3,000  and  $4,000.  The  damage  to  property  in  the  citv 
18  variously  estimated  at  from  $150,000  to  $200,000.  A  fearful  record  of  about  fifteen 
minutes'  work  of  the  tempest.  The  schooner  Marion  Hubbard  went  aground  and  stove 
to  pieces;  schooner  Annie  E.  Adams,  lumber-laden,  bound  for  Baltimore,  was  driven 
ashore.    Several  unknown  vessels  are  reported  in  distress  in  Hampton  Eoads. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  4, 059 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    l'  736 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   3*  915 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   '56 


 -  9,766 

IfOETH  PLATTE,  NEBEASKA. 


[Official  number,  105.] 

Latitude   4]^o  g' 

Longitude  "'.'!!!!!."."!'  100°  53' 

Elevation  of  barometer  above  mean  sea-level  ,   2 '841.  00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  five  years   27. 065 

Mean  annual  barometer  (reduced  to  sea-level)  for  five  years  29. 613 

Mean  annual  temperature  for  five  years                 48°  .  1 

Mean  annual  rainfall  for  five  years  'i8'27  inches. 


Established  September  18,  1874. 
Ofllce,  court-house. 

Sergeant  H.  U.  Jones  has  been  in  charge  during  the  year.  There  is 
no  assistant  at  this  station.  It  was  inspected  in  October  and  reported  in 
a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  interest  taken  by  the  public  generally  is  steadily  increasing,  but  the  land 
department  of  the  Union  Pacific  Railroad  Company  receives  perhaps  the  most  direct 
and  substantial  benefit  from  the  Signal  Service,  as  the  weather  reports  anpear  to 
show  the  steady  increase  of  rainfall  west  of  the  one-hundredth  meridian,  and  the 
company  is  thus  enabled  to  seU  land  to  settlers  in  a  section  of  country  which  hereto- 
fore has  been  considered  unfit  for  agricultural  purposes,  owing  to  the  lack  of  moisture. 

ihe  record  of  the  rainfall  seems  to  be  most  considered  and  talked  about,  and  is 
copied  and  preserved  by  numerous  individuals  for  future  reference. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  .  3  021 
JSumber  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 


Total. 


3,045 
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OLYMPIA,  WASHINGTON  TBERITORY. 

[Official  number,  148.] 

Latitude   i7°02' 

Longitude  122°  56' 

Elevation  of  barometer  above  mean  sea-Ifevel   36.  00  feet. 

Mean  anniial  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  two  years   29.947 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 986 

Me.an  annual  temperature  for  two  years  .--  49°  .7 

Mean  annual  rainfall  for  two  years   68.89  inches. 

Established  July  1,  1877. 

Office,  Grainger  Building,  southwest  corner  Fifth  and  Main  streets. 

Sergeant  John  Dascomb  has  been  in  charge  during  the  year.  There 
is  no  assistant  at  this  station.  It  was  inspected  in  September  and 
reported  in  a  satisfactory  condition. 

Extracts  from  the  ©bserver's  semi-annual  reports: 

At  present  and  during  the  past  six  montbs  commerce  bas  been  limited  to  two  small 
steamers  plying  between  this  port  and  Seattle,  Washington  Territory,  and  the  semi- 
monthly visit  of  the  Pacific  Mail  Steamship  Company's  steamer  from  San  Francisco. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880   3,886 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   3,910 

OMAHA,  NEBRASKA. 

[Official  number  J  67.] 
Latitude....  41°  16' 


Longitude. 


96°  0' 


Elev'ation  of  barometer  above  mean  sea-level   1,113.34  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  mstrumeatal  error 

only)  for  seven  years  on'nrl 

Mean' annual  barometer  (reduced  to  sea-level)  for  eight  years   oo  a 

Mean  annual  temperature  for  eight  years  - --•  -  .49    . 8 

Mean  annual  rainfall  for  eight  years   -33.63  inches. 

Established  November  1, 1870. 

Office,  custoin-house,  corner  Fifteenth  and  Dodge  streets. 

Sergeant  Charles  Dill  was  in  charge  of  this  station  until  December 
10,  Avheu  he  was  relieved  by  Sergeant  L.  M.  Dey  and  transferred  to 
Mobile.    He  has  one  assistant. 

The  station  was  inspected  in  August  and  reported  in  a  satisfactory 
condition. 

Highest  water  in  the  river,  IC  feet  3  inches,  occurred  July  1  and  2; 
lowest  water,  2  feet  1  inch,  March  16. 
Extracts  from  the  observer's  semi-annual  reports : 

River  free  from  ice  on  March  20.  Navigation  was  not  resumed  until  April.  On 
the  23d  of  that  month  the  steamer  Rod  Cloud  arrived  from  Saint  Louis. 

On  April  18  the  river  gauge  was  adjusted  to  correspond  to  the  readings  of  thebridgo 

^^The'offlco  continues  to  receive  many  visitors  who  are  in  quest  of  reliable  informa- 
tion regarding  meteorological  changes  and  conditions. 

The  office  continues  to  have  the  support  of  the  local  press,  of  the  citizens  generally, 
and  of  commission  and  stock  men  parl  icularly :  the  latter  named  always  being  guided 
in  large  commercial  trauHactious  by  the  record  at  this  office  and  the  "Indications  '  as 
issued  from  the  central  ollice.  ,    ,  , 

The  Omaha  Daily  Htirahl  and  the  Republican  have  published  daily  press  reports 
and  a  monthly  meteorological  summary. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880         4, 686 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    78 

Total  .„   4,764 

OSWEGO,  NEW  YOEK. 

[Official  number,  31.] 

Latitude   430  gg'  32" 

Longitude   ygo  35/  05" 

Elevation  of  barometer  above  mean  sea-level  .  .  .        304. 25  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29_  ggg 

Moan  annual  barometer  (reduced  to  sea-level)  for  eight  years  .  .  .  .  29*  997 

Mean  annual  temperature  for  nine  years  .  "     470. 1 

Mean  annual  rainfall  for  nine  years  "  '35.04  inche's. 

Establislied  November  1,  1870. 


Office,  Grant  Block,  southeast  corner  First  and  Bridge  streets. 

Sergeant  J.  O.  Barnes  was  in  charge  until  December  10,  when  he  was 
relieved  by  Sergeant  S.  W.  Beall  and  transferred  to  Albany.  One  assist- 
ant has  been  ordered  to,  and  one  relieved  from,  this  station  during  the 
year.  It  was  inspected  in  August  and  reported  in  a  satisfactory  condi- 
tion. 

Navigation  closed  December  5, 1879,  and  was  resumed  March  21, 1880. 
Extracts  from  the  observer's  semi-annual  reports : 

Confidence  is  placed  in  the  cautionary  signal  displays  by  seamen,  and  the  waruinn- 
generally  heeded. 

_  Shipping  men  and  merchants  derive  the  most  benefits  from  the  service  at  this  sta- 
tion. 

AU  classes  of  citizens  come  to  the  ofiQce  to  inquire  about  the  weather,  and  vessel  men 
who  are  interested  pay  close  attention  to  the  manifold  bulletins. 

The  Palladium,  Times,  and  Syi'acuse  Evening  Herald  are  each  furnished  with  a  copy 
of  the  morning  bulletin.    The  Palladium  and  Times  also  publish  a  local  report. 

Thirty-four  cautionary  signals  were  displayed  during  the  year  at  this  station. 

The  display  of  signals  ceased  December  25,  1879,  and  was  resumed  March  15,  1880. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals: 

November  19  to  21.— Schooner  Donunson  sailed  on  the  19th,  encountered  the  storm 
and  in  attempting  to  put  back  to  this  harbor  lost  her  bearings  and  went  ashore  about 
ii  AAA  wo^fi  a  total  loss;  valued  at  $2,500;  insured  for 

April  10.— Schooner  David  Andrews,  Captain  McCrimmon,  bound  from  Napance  to 
1A°AA  '  disabled  and  driven  ashore  four  miles  from  Oswego.  Vessel  and  car"-o  of 
10,000  bushels  of  rye  a  total  loss.  Schooner  J.  J.  Hill  came  in  during  the  storm*" and 
was  driven  agamst  the  bridge,  carrying  away  her  boom. 

April  16.— The  schooner  Great  Western,  bound  from  Toronto  to  this  port,  with  lum- 
ber, encountered  the  gale,  losing  part  of  her  cargo,  her  boat,  and  part  of  her  canvas. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30,  1880  4  420 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1880  '  956 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    36 

Total   5^ 

OCEAN  CITY,  MAEYLAND. 

Latitude   3go  20' 

Longitude  ! !!!! 750  3' 

Established  January  13, 1880. 

5  SIG 
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Corporal  J.  C.  Eickli  lias  been  in  charge  since  tlie  establislimont  of 
the  station.  There  are  no  meteorological  instruments  at  the  station,  it 
being  a  repair  station  of  the  sea-coast  telegraph  line.  It  was  inspected 
in  March  and  found  in  a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  winter  and  spring  having  been  remarkably  mild,  no  wrecks  have  occurred  in 
this  vicinity.  j_  ,  • 

The  "Indications"  have,  whenever  practicable,  been  posted  up  n\  a  conspicuous 
place,  and  are  highly  appreciated  by  the  public. 

PEMBINA,  DAKOTA  TEEEITOEY. 

[Official  number,  86.] 

Latitude   ^' 

Longitude  -  -  -  -  -  - 

Elevation  of  barometer  above  mean  sea-levcl  -  ----  /Ji.uu  leet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  sis  years  V^V^-'n oo  qck 

Mean  annual  barometer  (reduced  to  sea-level)  for  hvo  years   ^tko  Q 

Mean  annual  temperature  for  five  years  oVno  •  V 

Mean  annual  rainfaU  for  six  years   'il-O-J  mches. 

Established  November  1,  1872. 
Oface,  Second,  near  Hutsman  street. 

Sergeant  James  Cassidy  has  been  in  charge  during  the  year.  He  has 
no  assistant. 

The  station  has  not  been  inspected  during  the  year. 

The  oface  was  moved  on  March  30, 1880,  to  Second,  near  Hutsman 
street.  The  present  office  is  much  more  suitable  than  the  old  one,  both 
as  regards  the  comfort  of  the  observer  and  the  exposure  of  the  instru- 
ments. ,  .      .     i.  it 

Since  April  28  no  telegraphic  reports  have  been  sent,  owmg  to  the 
fact  that  the  line  which  crosses  the  Eed  Eiver  was  broken  by  a  passing 
steamboat  and  has  not  been  repau^ed. 

Extracts  from  the  observer's  semi-annual  reports: 

The  year  that  has  just  ended  was  an  unusual  one  in  many  rospocta.  The  ramfall 
for  the  spring  and  summer  months  was  much  less  than  usual,  but  still  was  suflicient 
for  agricultural  purposes.  .  »  ■, 

There  is  a  great  deal  more  interest  taken  in  the  service  than  formerly,  as  the  rowdy 
element  is  in  a  great  measure  disappearing  before  the  influx  of  a  better  class  of  citi- 
zens. 

A  weekly  weather  report  is  furnished  the  Pembina  Pioneer. 

PUBLICATIONS. 

Number  of  Local  Reports  isKued  during  the  year  ending  J uno  30,  1880     55 

Number  of  Forms  22  issued  during  tlio  year  ending  Juno  30,  1880   ~'* 

PENSAOOLA,  FLOEIDA. 
[Official  numhcr,  231.] 

Latitude   g°25; 

Longitude  ■  -  ---  -■  -  °^.J^f 

Elevation  of  barometer  above  mean  soa-lovol  »   ^i./o  leoi. 

Established  October  27,  1879. 

Oflice,  southwest  corner  Palafox  and  Saragossa  streets. 
Sergeant  E.  E.  Martin  has  been  in  charge  of  this  station  since  its 
establishment.   lie  has  no  assistant. 
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This  was  formerly  a  display  station  of  the  Signal  Service.   It  was 
inspected  in  March  and  reported  in  a  satisfactory  condition. 
Extracts  from  the  observer's  semi-annual  reports : 

Siace  the  office  has  been  opened  it  has  been  visited  by  a  very  large  number  of  citizens 
of  all  classes,  who  seem  to  take  a  very  great  amount  of  interest  in  the  service,  and  who 
have,  one  and  all,  expressed  themselves  much  pleased  with  the  establishment  of  a 
signal  station  at  this  place,  the  commercial  interests  of  which  are  already  weU  devel- 
oped and  rapidly  growing  in  importance.  The  most  important  branch  of  business 
here  at  present  is  the  lumber  trade,  Florida  furnishing  immense  supplies.  Pensacola 
has  become  one  of  the  great  centers  for  its  distribution,  and  sends  forth  annually  im- 
mense quantities  of  hewn  and  sawed  timber  to  the  Norbh  and  to  Europe.  It  is  not 
unusual  to  see  over  a  hundred  large  vessels  in  the  harbor  at  one  time,  consequently 
shippers  and  mariners  are  most  directly  interested  in  and  benefited  by  the  service 

ihe  bulletins  are  daily  consulted,  and  the  monthly  summaries  published  by  the 
press  attract  special  attention.  The  display  of  cautionary  signals  is  highly  appre- 
ciated by  those  most  interested-masters  of  vessels,  fishermen,  &c.,  as  well  as  by  the 
public  generally.  Some  of  the  displays  attracted  special  attention,  notably  that  of 
April  ^y,  which  caused  considerable  alarm  and  excitement  among  the  citizens  (be- 
cause of  the  violent  cyclones  that  had  so  recently  swept  over  the  West  and  Southwest 
scattering  death  and  destruction  in  their  paths).  Parents  sent  to  the  schools  and 
brought  their  children  home ;  several  merchants  closed  their  places  of  business  and 
awaited  with  fear  and  trembling  the  coming  storm  which  the  signal  portended  All 
and  ma?mers^^  confidence  in  the  service ;  those  most  directly  benefited  are  shippers 

Six  cautionary  and  one  cautionary  off-shore  signal  were  displayed  during  the  year 
BjIj  "tills  stfttion. 

PUBLICATIONS. 

Number  of  Bulletins  j( manifold)  issued  during  the  year  ending  June  30.  1880  1  92'i 
Number  of  Forms  22  issued  during  the  year  Inding  June  30,  1880  16 

T^*'^!  ....i:^ 

PHILADELPHIA,  PENNSYLVANIA. 
[Official  numher,  17.] 

Latitude   qno  c;-?/ 

Longitude  S  ?5! 

Elevation  of  barometer  above  mean  sea-level 40  f„^? 
Mean  annual  barometer  (corrected  for  temperature  and  instrumental  ei^or  only)  " 

lor  seven  years      

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years 3o"  048 

Mean  annual  temperature  for  nine  years  .  .    kqo  1 

Mean  annual  rainfall  for  eight  years  -^^^V/".^V;".^V/"  "42".93'inches. 

Established  January  1, 1871. 

Oface,  Chamber  of  Commerce  building,  133  South  Second  street. 

bergeant  O.  A.  Smith  was  in  charge  until  February  6,  when  he  was 
reheyed  by  Sergeant  T.  F.  Townsend  and  transferred  to  Norfolk.  Six 
assistants  have  been  ordered  to,  and  five  relieved  from,  this  station 
during  the  year    It  has  not  been  inspected  since  the  date  of  last  report. 

Eight  hundred  and  twenty-seven  post-ofdces  have  been  regularly  sup- 
plied with  the  Farmers'  BuUetin  during  the  year 

The  room  occupied  as  an  oface  proper  is  still  donated,  free  of  rent,  by 
the  Commercial  Exchange  Association.  '  ' 

Extracts  from  the  observer's  semi-annual  reports : 

In  January  telegraphic  communication  was  opened  with  Delaware  Breokwn+or 
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space  in  their  columns  for  the  publication  of  anything  of  interest  or  profit  to  the 

^"rhe  value  of  the  service  is  too  general  to  specify  any  particular  hody  that  is  hene- 
fitod  more  than  another.  At  the  ofQco  we  are,  perhaps,  brought  inore  directly  m  con- 
tact with  the  grain  interests,  as  every  sale  or  purchase  is  based  on  meteorological 
conditions,  and  all  bulletins  are  eagerly  sought  and  studied,  +  • 

The  observer  was  summoned  and  testified  in  court  from  the  oflice  records  twice 
during  the  half  year.  As  illustrating  the  variety  oi  subjects  on  which  the  weather 
re^s  are  brought  directly  or  indirectly  to  bear,  one  of  these  cases  was  a  amous 
divorce  suit,  tried  in  November  last.  The  other  was  a  suit  for  damages  aga,  nst  the 
Philadelphia  and  Reading  Railroad  Company  on  account  of  inj  uries  unstained  by  ex- 
cursionists on  that  road  on  October  4,  1877,  during  l^e  prevalence  of  the  cyclone  of 
that  date.  Extracts  from  the  records  were  furnished  to  parties  for  avowed  use  n  the 
courts  once  during  the  half  year.  Several  extracts  have  also  been  furnished  to  differ- 
ent parties  for  unknown  uses. 

PUBLICATIONS. 

Number  of  Farmers'  BuUetius  issued  during  the  year  endiug  June  30  1880  .  258, 999 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  .     5, 512 

Number  of  Local  Reports  issued  during  the  year  ending  J"iie  30  1880   2, 184 

Number  of  Forms  15  issued  during  the  year  ending  Juno  30,  1880   o,6i,^ 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  18o0   lo^ 

„  ,  ,    272,213 

Total  

PIKE'S  PEAK,  COLOEADO. 

[Official  number^  99.] 

^         ,    38°  48' 

Latitude   _  -^q/^o  59' 

Longitude  V/ K,0  62  feet 

Elevation  of  barometer  above  mean  sea-level  Z'r^J'^Cf 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  erior  only) 

an^amual  L-irometeV  ("reduced  to  sea-ievel)  for  six  years  29^957 

Mean  annual  temperature  for  six  years  ----g  ^^^j^gg 

Mean  annual  rainfall  for  six  years  

Established  November  1,  1873. 
Office,  summit  Pike's  Peak. 

Corporal  Edmund  Davis  was  iu  charge  of  the  station  until  January  J, 
when  he  was  reheved  by  Sergeant  J.  T.  O'Keeffe  and  transferred  else- 
where.  One  assistant  has  been  ordered  to,  and  two  relieved  from,  this 

''f^^S^St^JZ^..t^^  in  ^^ovember.  The  management  of  the 
office  was  not  such  as  to  be  satisfactory,  and  Corporal  Davis  was  soon 
after  relieved  and  eventually  discharged  from  tlie  service. 

The  supply  station  at  Colorado  Springs  is  also  nnder  the  charge  of 
the  sergeant  at  Pike's  Peak. 

Extracts  from  the  observer's  semi-annual  reports : 

Tourists,  prospectors,  ranchmen,  and  cattle  men  are  the  persons  most  benefited, 
+1  +,.cf;+v  n,flvn,nta!Tos  derived  from  the  reports. 


and  all  of  thorn  testify  to  the  advantages  delayed  from  the  lopoi  ts. 

There  is  little  local  benefit  derived  from  this  station  biit  ^^J^^^^^ 
published  in  tlio  local  papers  and  the  citizens  ol  Colorado  Springs  seem  to  take  quite 
an  interest  in  it. 

PUBLIC  ATIONS. 

Number  of  Forms  22  issued  during  the  year  endiug  June  30, 1880   _24 

  24 


Total 
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PIOCHE,  NEVADA. 

[Official  number,  140.] 

Latitude   370  r,^, 

Longitude  '.".."11." '.*"!'""'ll4o  26' 

Elevation  of  barometer  above  mean  sea-level   C  220.00  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  oniv') 

for  two  years   .  24  045 

Mean  annual  barometer  (reduced  to  sea-level)  for  one  year   29  803 

Mean  annual  temperature  for  two  years  .'" sjo  9 

Mean  annual  rainfall  for  two  years  "  V. 7"70  "inches. 

Established  July  29,  1877. 
Office,  McCanuoTi  street. 

Private  J.  J.  Fitzgerald  was  in  charge  until  September  24,  when  he 
was  reheved  by  Private  Edmond  Quann  and  ordered  to  Fort  Whipple 
for  promotion.  Private  Quann  was  relieved  January  31  by  Private  S 
J.  Delavan  and  ordered  to  Fort  Whipple  for  medical  treatment,  where 
he  was  soon  after  discharged  the  service.  There  is  no  assistant  at  the 
station.  It  was  inspected  in  August  and  reported  in  a  satisfactory  con- 
dition. 

Private  Delavan  has  not  given  satisfaction  in  the  management  of  this 
station. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  tlie  year  ending  June  30, 1880   24 

Total  ~^ 

PITTSBIJEGH,  PENNSYLVANIA. 

[Official  number  J  41.] 

Latitude   40°  32' 

Longitude   ; 80°  2' 

Elevation  of  barometer  above  mean  sea-level   77g  08  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instriimentai  error  "onlvi 

for  seven  years   29  207 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  So"  00^> 

Mean  annual  temperature  for  eight  years   51°  9 

Mean  annual  rainfall  for  eight  years  ^  1  ".'.'.'.".*'''.".!  ^  I " "  36*58  inches. 

Established  November  1, 1879. 

Ofiace,  First  National  Bank  building,  north  corner  Fifth  avenue  and 
Wood  street. 

Sergeant  E.  B.  Garriott  was  in  charge  until  March  11,  when  he  was 
reheved  by  Sergeant  J.  G.  Lynch  and  transferred  to  New  York  City. 
1^  our  assistants  have  been  ordered  to,  and  four  relieved  from,  this  sta- 
tion during  the  year.  On  October  14  the  office  was  moved  to  an  adioin- 
ing  room  m  the  same  building.  It  was  inspected  in  May  and  reported 
m  a  satisfactory  condition. 

Highest  water  in  the  river,  21  feet  7  inches,  occurred  February  14  • 
lowest  water,  1  foot  1  inch  below  zero  of  gauge,  October  20  ' 

The  SIX  months  ending  December  31  were  remarkable  in  river  annals 
on  .S®  ^unprecedented  continuance  of  low  stages  of  water.  On  July 
^7,  ^8,  and  29  the  river  attained  a  sufficient  depth  to  allow  coal  flats  to 
go  down;  from  this  date  low  water  continued  until  the  middle  of  No- 
vember, when  another  temporary  rise  occurred.  During  the  entire  month 
of  December  the  rivers  were  sufficiently  high  for  navigation. 
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Three  liuudred  and  twelve  post-offices  have  been  regularly  supplied 
with  the  Farmers'  Bulletin  during  the  year. 
Extracts  from  the  observer's  semi-annual  reports  : 

The  interest  manifested  by  the  general  public  in  the  office  publications  is  not  as 
much  as  at  some  other  stations,  but  it  is  progressing  steadily.  The  greatest  benefits 
are  derived  by  wheat  speculators,  particularly  during  the  summer  and  early  autumn 
months,  when  the  market  is  essentially  dependent  on  the  state  of  the  weather.  Ship- 
pers and  importers  of  perishable  goods  are  also  interested,  and  have  learned  to  study 
the  weather  reports  before  making  their  shipments  or  ordering  their  supplies. 

The  publication  of  the  weather  reports  by  the  press  of  this  city  has  materially  in- 
creased during  the  past  six  months,  more  space  being  given  and  fuller  reports  pub- 
lished, much  to  the  satisfaction  of  the  community  at  large.  The  members  of  the 
press  take  the  liveliest  interest  in  the  service  as  is  shown  by  the  numerous  editorials 
favorably  commenting  upon  it.  The  river  reports  are  of  considerable  benefit  to 
those  interested  in  river  navigation.  The  "Indications"  and  weather  reports  are  of 
interest  and  benefit  to  all  classes. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880..  105,695 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.     6, 009 


Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   712 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   586 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   1, 452 


Total   114, 054 

PORT  HUEOF,  MICHIGAN. 

[Official  Qiumher,  17. j 

Latitude   42°  58' 

Longitude   82°  29' 

Elevation  of  barometer  above  mean  sea-level   632.86  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  five  years   29. 320 

Mean  annual  barometer  (reduced  to  sea-level)  for  five  years   29. 975 

Mean  annual  temperature  for  five  years   45^.  5 

Mean  annual  rainfall  for  five  years   33.07  inches. 


Established  July  25, 1874. 

Office,  City  Hall  building,  corner  Broad  and  Huron  avenues. 

Sergeant  Joseph  E.  Mayhew  was  in  charge  until  July  2G,  when  he 
was  relieved  by  Sergeant  W.  O.  Bailey  and  discharged  the  service. 
Two  assistants  have  been  ordered  to,  and  two  relieved  from,  this  station 
during  the  year.  It  was  inspected  in  Juno  and  reported  in  a  satisfac- 
tory condition. 

Navigatioji  closed  December  14  and  was  resumed  March  22. 
Extracts  from  the  observer's  sejni-annual  reports : 

Since  September  1,  1879,  this  ofQco  has  prepared  and  furnished  (through  the  O.  C. 
S.  0.)the  Michigan  State  Board  of  Health  with  a  Monthly  Meteorological  Register, 
eoini>riHing  all  the  principal  data  relating  to  the  station'iS  meteorology,  including  a 
report  n(iou  ozone  observations ;  data  intended  for  publication  in  the  aimual  rejiort  of 
the  board. 

The  display  of  cautionary  signals  during  the  season  just  passed  has  been  of  inesti- 
mable service  to  vessel  owners  and  mariners  generally,  particularly  to  those  going 
from  Buffalo  to  Chicago.  When  "Up-Signals"  are  displayed  the  office  is  repeatedly 
visited  by  vessel  captains,  and,  as  a  rule,  upon  learning  that  daugerous  winds  are  an- 
ticipated, they  delay  sailing  until  after  the  storm  lias  ai)parently  passed  or  cautionary 
signal  lowered.  I  have  been  informed  that  when  sailing  u])  the  Saiut  Clair  River 
they  are  invariably  upon  the  lookout  for  the  sign.il  ;in  i  lioy  approach  thispoi  l  ,  and 
when  it  is  up  rarely  venture  beyond  this  pLico.  I  ll,■l,vl^  iK-ver  mot  any  one  comu'clcd 
with  this  class  who  did  not  pronounce  the  reporls  and  (■anlionary  warnings  as  indin- 
ponsablo  to  their  interests,  and  it  is  a  source  of  much  gratilicatiou  to  notice  the  unlim- 
ited and  fully  ostahlislied  confidence  with  which  mariners  and  tho  shipping  iutoroata 
generally  regard  tboso  timely  warnings. 
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•  officers  of  the  Northern  Transit  Company  have  manifested  a  decided  interest 
in  the  labors  ot  the  service,  and  pronounce  the  published  weather  reports  as  indis- 
pensable to  their  interest. 

On  June  23,  1880,  the  cautionary  fsignal  indicator  was  changed  from  F.  W.  Parson's 
dock  othee  to  the  Marine  Reporter's  office,  which  is  located  upon  the  dock,  and  is  a 
common  headquarters  for  tug  captains  and  mariners  generally. 

Fifty  cautionary  signals  were  displayed  during  the  year  at  this  station. 

Ihe  display  of  signals  ceased  December  25,  1879;  resumed  March  15,  1880. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals : 

July  11.— The  storm  of  this  date  was  very  severe  and  destructive;  several  buildino-g 
were  unroofed  and  a  portion  of  the  Methodist  Episcopal  church  destroved  Numer- 
ous shade  trees  were  blown  down;  the  telegraph  lines  in  this  vicinity  are  reported 
down.    Damage  in  the  city  estimated  at  $25,000.  ^i-poiteu 

September  2  to  4.-During  the  display  the  office  was  visited  by  several  captains  and 
other  persons  interested  m  vessels  expecting  to  leave  port.  Barge  Geo.  S.  King  started 

Zr^n<i  tb??l?,X°''''p  "^^/^^^'''V^  ^t^""  P"*  ^'-^^^  ^""^  remained  iS  harbor 

during  the  display.    Propeller  Bortschey  was  shipwrecked  and  lost  oif  Port  Austin  ; 
no  lives  lost ;  life-savmg  crew  did  excellent  work  during  this  storm 
r.Ji!ZZv^n''  ^i'^'^'f^''  ^S'"^™®  unknown)  was  caught  in  the  storm  six  miles  oif 

Crawford's  Quairy  and  lost  her  fore  and  mizzen  masts.    Schooner  O.  M.  Bond  was 

trSatd^^etlSl^lL^  ^^''^"^^^^  xnain-mast  during 

Novpiber  19.-Storm  very  severe  on  the  lake.  A  number  of  shipwrecks,  with  sev- 
eral lives  lost,  are  reported  from  Sand  Beach  Harbor.  Several  vessels  sailed  while  the 
signal  was  up,  but  meeting  a  rough  sea  were  forced  to  put  back 

November  22.— Dismasted  vessel  reported  ashore  near  Port  Austin 
h.fr  number  of  vessels  put  out  of  port,  and  after  a  short  run  up  shore  turned 

back.    Schooner  Home  washed  ashore  near  Port  Hope. 

PUBLICATIONS, 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30,  1880  2  015 
Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880  " ' "  '  306 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880 ... . .' ." '  . 

 •  ......r^7 

PORTLAND,  MAmE. 

[Official  number y  12.] 

Latitude  

Longitude   70©  ir' 

Elevation  of  barometer  above  mean  sea-level . .  45  oq  f 

Mean  annual  barometer  (corrected  for  temperature  "and  'instrumental  "error  " 

only)  for  seven  years   <.m  cnui 

Mean  annual  barometer  (reduced  to  sea-level)'  for  eight  gear's 29 
Mean  annual  temperature  for  eight  years  ...  Jfio  1 

Mean  annual  rainfall  for  eight  years  [IV i8.Gl  inches! 

Established  January  15,  1871. 

Oface,  custom-house  building,  corner  Pearl  and  Fore  streets 

..vT^T^^  J"'^^  ''^^^^^  ^^^^1  September  27,  when  he  was 

relieved  by  Sergeant  John  Laurens  and  transferred  to  Smith ville  IST  C 
One  assistant  has  been  ordered  to,  and  one  relieved  from,  this  station 
during  the  year.  It  was  inspected  in  August,  and  the  work  was  found 
to  be  satisfactorily  performed. 

The  display  stations  of  Section  No.  7  are  under  the  immediate  super- 
Sd  throughViS^^^''  ^*  ^'^^^  ^^^^^  transmit- 

Extracts  from  the  observer's  semi-annual  reports : 

The  interesttaken  by  shipping  men  and  merchants  in  the  Signal  Service  weather 
reports  continues  unabated,  and  the  reports  have  been  princimCbene  Jci^^^^  to  these 
classes.  The  records  of  the  station  have  frequently  been  consulted  fe?M  nurnosec, 
and  on  one  occasion  (April  9,  1880)  were  produced  in  co^  as  Snce. 
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The  office  is  now  connected  by  telephone  with  all  the  principal  institutions  and 
business  houses  in  Portland,  the  expenses  having  been  paid  by  a  number  of  steamboat 
men  and  merchants  interested  in  securing  the  latest  weather  reports. 

Forty-four  cautionary  and  twenty-two  cautionary  off-shore  signals  were  displayed 
during  the  year  at  this  station. 

The  sergeant  reports  as  follows  in  reference  to  tlie  display  of  signals: 

November  3. — During  the  storm  schooner  Leesburg  went  ashore  on  Cape  Elizabeth 
crew  of  five  men  supposed  to  have  been  lost.  Several  disasters  of  minor  importance 
occurred  in  this  vicinity. 

March  23  to  26.— Schooner  Octavia  Dow,  lying  in  harbor,  dragged  her  anchor  and 
went  ashore  on  the  breakwater ;  no  other  damage  reported  in  this  vicinity. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880         4, 153 

Number  of  Forms  15  issued  during  the  year  ending  Juno  30,  1880    2, 595 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    54 

Total   6,802 

POETLAND,  OEEGON. 

{Official  mmher,  74.] 

Latitude   45°  30' 

Longitude  ^  122°  27'  30" 

Elevation  of  barometer  above  mean  sea-level   67.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  er- 
ror only)  for  two  years   29. 972 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  ^   30. 080 

Mean  annual  temperature  for  eight  years  rtt  53°.  2 

Mean  annual  rainfall  for  eight  years   53.43  inches. 

Established  November  1, 1871. 

Office,  Oregon  and  Washington  Mortgage  Savings  Bank  building, 
No.  48  First  street. 

Corporal  E.  E.  Herman  has  been  in  charge  during  the  year.  He  has 
no  assistant.  One  assistant  has  been  ordered  to,  and  two  relieved  from, 
this  station. 

Navigation  to  the  sea  was  continued  throughout  the  winter  season. 
Navigation  between  this  city  and  the  Cascades  of  the  Columbia  Eiver 
closed  December  23,  1879,  and  reopened  January  3,  1880. 

Highest  water  in  the  river,  27  feet  1  inch,  occurred  June  30;  lowest 
water,  1  foot  3  inches,  October  31. 

The  station  was  inspected  in  November  and  reported  in  a  satisfoctory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  Daily  Morning  Orcgonian  and  the  other  daily  newspapers  publish  the  reports 
regularly. 

The  press  has  cviuced  more  interest  in  the  service  than  heretofore. 

The  destructive  wind  storm  of  January  9,  1880,  had  the  effect  of  increasing  the  pub- 
lic interest  in  the  Signal  Service  reports,  and  for  some  time  after  the  storm  an  imusual 
number  of  citizens  visited  this  offlce. 

The  wharves  along  the  river  are  erected  on  piles;  each  has  two  floors,  and  any  sud- 
den rise  in  the  river  necessitates  the  removal  of  wares  from  the  lower  floors  or  lower 
wharves.    In  this  resiiect  the  special  river  reports  have  proven  of  great  value. 

The  records  of  the  eflice  have  been  used  as  evidence  in  the  county  court,  and  many 
inquiries  are  made  at  this  office  for  meteorological  data. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30,  1880  .. .  5,012 

Number  of  Local  Reports  issued  during  the  year  ending  Juno'  30,  1880    104 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   72 


Total 


5, 188 
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Latitndo 


POETSMOUTH,  NOETH  OAEOLINA. 
[Official  number,  137.] 


35*  2' 


Longitude   ygo  4/ 

Established  April  23, 1876,  as  a  repair  station:  partial  observations 
commenced  May  9,  1870. 

Office,  in  United  States  Marine  Hospital  Building. 

Private  Louis  Leonardy  was  in  charge  until  December  12,  when  he 
was  relieved  by  Private  T.  J.  Kenan,  who  was  relieved  by  Private  E. 
Graham,  March  16.    There  is  no  assistant  at  the  station. 

It  has  been  continued  as  a  repair  station,  but  partial  meteorological 
observations  are  taken  and  forwarded  by  mail  weekly. 

The  station  was  inspected  in  February  and  found  in  fair  condition. 

Extracts  from  the  observer's  semi-annual  reports: 

The  line  on  this  repair  section  has  been  thoroughly  patrolled  and  kept  in  good  con- 
dition. Schooner  L.  A.  Van  Brunt  was  driven  ashore  three  miles  north  of  Ocracoke 
durmg  hurricane  of  August  18 ;  wreck  station  was  opened  for  her,  but  as  line  was 
only  working  as  far  north  as  Kittyhawk  and  south  to  Lookout,  no  assistance  could 
bo  rendered.  ' 

Ship  Jacob  Trumpy  came  ashore  fourteen  miles  south  of  station  December  13,  1879- 
wreck  station  was  opened ;  particulars  telegraphed  to  the  central  office  and  owners 
notified. 

PUBLICATIONS. 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   24 

Total   ^ 

PUNTA  EASSA,  FLOEIDA. 

[Official  number,  59.1 

I^ati*?/®  26°  36' 

Longitude   g2o  14/ 

Elevation  of  barometer  above  mean  sea-level  ' '        13  08  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instVumentaY  e"rror 

only)  for  seven  years   30  065 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years"." 30*  074 

Mean  annual  temperature  for  eight  years  "  730  5 

Mean  annual  rainfall  for  eight  years  "iili".!!!!."^' "45.03  inches 

Established  August  15, 1871. 

Office,  International  Ocean  Telegraph  Company's  building. 

Sergeant  A.  W.  Browne  was  in  charge  untH  October  3,  when  he  was 
reheved  by  Private  W.  J.  Evans  and  transferred  to  Leavenworth. 
There  is  no  assistant  at  the  station. 

Extracts  from  the  observer's  semi-annual  reports: 

The  interest  in  the  service  and  the  benefits  derived  by  the  pubUc  are  for  the  most 
part  confined  to  masters  of  vessels  in  the  cattle  trade,  plying  between  this  port,  Kev 
West,  and  the  island  of  Cuba.  These  parties  occasionally  make  inquiries  m  regard 
to  the  weather,  but  it  is  always  to  know  what  the  "Indications"  are,  or  what  the 
weather  is  at  some  other  port.  Owing  to  the  fact  that  neither  "  Indications "  nor  re- 
ports are  received,  it  has  been  impossible  to  furnish  information  of  much  value 

This  station  is  furnished  with  a  telescope,  which  has  been  of  practical  benefit  in 
enabhng  the  observer  to  inform  interested  parties  of  the  arrival  of  vessels  several 
hours  m  advance  of  their  reachmg  the  wharf,  thus  giving  the  cattle  shippers  time  to 
have  their  cattle  ready  for  shipment  upon  the  arrival  of  the  vessels. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total     ^ 
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EED  BLtJFF,  CALIFOENIA. 


[Official  number,  143.] 

Latitude   40°  10' 

Longitude   122°  16' 

Elevation  of  barometer  above  moan  Boa-level   338.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumeiital  error 

only)  for  two  years   29. 610 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 967 

Mean  annual  temperature  for  two  years   63°.  0 

Mean  annual  rainfall  for  two  years   41.32  incbos. 


Established  July  1,  1877. 

Ofiace,  Crandall's  Hall,  Main  street. 

Sergeant  E.  B.  Watkins  was  in  charge  until  February  19,  when  he 
was  relieved  by  Sergeant  J.  M.  Frantz  and  transferred  to  Cincinnati. 
There  is  no  assistant  at  the  station.  It  was  inspected  in  November  and 
reported  in  a  satisfactory  condition. 

Eiver  observations  were  taken  from  December  15,  1879,  to  March  15, 
1880.  The  highest  water,  17  feet  5  inches,  occurred  December  20 ;  lowest 
water,  11  inches,  February  8. 

Extracts  from  the  observer's  semi-annual  reports: 

The  interest  taken  in  the  service  is  not  confined  to  any  particular  class ;  all  are  alike 
interested  in  so  far  that  there  is  a  desire  by  most  every  one  to  know  the  amount  of 
rainfall,  the  velocity  of  the  wind,  the  highest  and  lowest  temperature,  and  for  every- 
thing pertaining  to  the  weather  this  office  is  considered  authority. 

The  service  is  fully  appreciated  by  ranchmen  and  stock-raisers,  and  by  the  public 
generally. 

Bulletin-boards  are  eagerly  watched. 

The  Evening  Sentinel  ijublishes  local  reports  daily  and  a  portion  of  the  monthly 
summary. 

Frequent  visits  are  made  to  the  office  by  reporters  for  amounts  of  rainfall,  which 
items  are  of  great  value  to  the  public. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  diiring  the  year  ending  Juno  30,  1880. ..  5, 683 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   363 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   44 

Total   6, 090 

EOCHESTEE,  NEW  YOEK. 

[Official  iiumher,  32.] 

Latitude  „   43°  08' 

Longitude   77°  51' 

Elevation  of  barometer  above  moan  soa-lovel   588.94  feet. 

Moan  annu.al  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 372 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   29. 975 

Mean  annual  temperature  for  nine  years   46°.  9 

Mean  annual  rainfall  for  nine  years   38.15  inches. 

Established  November  1,  1870. 

OfiQce,  Power's  Buildiug,  corner  Main  and  State  streets. 

Sergeant  James  Gilligan  was  relieved  January  9  and  ordered  to  Mar- 
quette, and  tlio  assistant.  Private  J.  0.  Walshe,  placed  in  charge.  One 
assistant  lias  been  ordered  to  and  one  relieved  from  this  station  during 
the  year. 

Lake  navigation  closed  Docend)er  5  and  was  i^esumed  March  20. 
The  river  was  frozen  over  at  Charlotte  Harbor  on  December  21, 1879, 
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and  navigatiou  on  the  Erie  Canal  was  officially  declared  closed  on  De- 
condftfon^^^^       inspected  in  September  and  reported  in  a  satisfactory 
Extracts  from  the  observer's  semi-annual  reports : 

T>  J?fnSi  w.X^^^  newspapers  of  the  city  contimie  to  publish  in  a  neat  and  com- 
pact term  all  weather  reports  and  "  Indications,"  together  with  local  reports  and  tele- 
graphic Items  furnished  relating  to  meteorological  changes.  They  also  puWish  notices 
t^'^'lfrt*^  An  ?r  Weather  Bureau  and  the  Wue  of  ifs  laWs  ^ft^e  coun- 

try  at  large.    All  telegrams  relating  to  the  display  of  cautionary  signals  either  nt 

oSL[°8uch'..1v::o''''  ''^^'^r  ^""^'^^'^'^      tlie^newspaperraLTo  parti^^^^^^^^ 
estecl,  siMh  as  ship-owners  and  shippers,  importers,  &c.  i        ^  ^^"^^ 

dZio^>'\iZ^^Zt'^^  very  often  by  persons  seeking  information  as  to  the  "In- 
aications,  references  to  the  weather  for  past  years,  and  information  on  miscellaTiPnna 
subjects  connected  with  meteorology.    They  belonged  to  n™S  everv  clLs  i^ 
community  a,nd  comprised  merchants,  shippers,  importers,  trtdL  doctorrfarme 
^ZZtA'St'^C.^:'''^-''  ^'^^  captains,'and^officials  of  tL^e  ^^^^1^= 

months  of  November  and  December,  1879,  and  the  masters  often  vis"this  office  for 
e^nS^thefr  rrffi Sr^^^'  Ip^^^^^^?'  ^^^'^^'^^^  and  extent  of  Se  stornJs!  and 
uir^  iSeTlVt^^'"'''  ""'I  ^^^^"^  determination  to  be  guided  to  a 

T^^^f  1*''''^  have  been  noted  during  the  year  in  this  neighborhood. 
Ihirty-seven  cautionary  signals  were  displayed  durina;  the  year  at  this  sf  qtinn 
The  display  of  signals  ceased  December  25,  and  was  rfsumed  Kh  15/1880 

PtrELICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30  1880      4  T-^fi 

NuSber  of  Fnrml?|5"^'iT'^  ^".^^  jSo^1880.'.  !         t'  H 

S^!^     ?  ™^  y*^^'^  ending  June  30,  1880   197 

Number  of  Forms  22  issued  during  the  year  endini  June  30;  1880::..:.. :::::::  120 

'^^^^  -  

EOSEBTJEG,  OEEGON 
[Official  number,  146.1 

Latitude  

Longitude  ::::.:::::'.:  

Elevation  of  barometer  aWe" mean  sea-YeveY." 'r'i'r^nnf 
o^y)'rtlo''y™ar^^^^^ 

rometer  (reduced  to  sea-leveY)  for'two  year's" 
nperature  for  two  years    

40.97  inches. 


Mean  annua  barometer  (reduced  to  sea-level)  for  two  years  .  ?o' 

Mean  annual  temperature  for  two  years    ^on  . 

Mean  annual  rainfall  for  two  years  V.'.V.V.V.'.V.V 

Established  July  15,  1877. 

Office,  Jackson  street,  between  Oak  and  Washington  streets, 
no  assSnt  ^""''^^  '""^  ^ ^e  has 

condition?*'''''        iiispected  in  September  and  found  in  a  satisfactory 

Extracts  from  the  observer's  semi-annual  reports: 

The  weekly  papers  have  published  with  great  care  a  correct  summary  of  Form  22. 
PUBLICATIONS. 

Total    

 2,296 
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SAOEAMENTO,  CALIFOEOTA. 


[Official  number^  144] 

Latitude   38°  35' 

Longitude   121°  81' 

Elevation  of  barometer  above  mean  sea-level   69.60  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  two  years   29.899 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 981 

Meau  annual  temperature  for  two  years]  _  60°. 9 

Moan  annual  rainfall  for  two  years   22.91  inches. 


Established  July  1,  1877. 

Office,  Fratt's  Building,  southeast  corner  Second  and  K  streets. 

Sergeant  M.  M.  Sickler  has  been  in  charge  during  the  year.  There  is 
no  assistant  at  the  station.  It  was  inspected  in  lifoveniber  and  found  in 
a  satisfactory  condition. 

November  28  the  office  was  removed  from  the  St.  George  Building  to 
room  No.  14  Fratt's  Building,  southeast  corner  Second  and  K  streets. 

Extracts  from  the  observer's  semi-annual  reports: 

Since  the  new  office  was  occupied  there  has  been  a  marked  increase  in  the  number 
of  visitors  and  the  local  interest  in  the  service. 

The  Sacramento  Daily  Bee  continues  to  publish  the  local  reports  and  reports  from 
San  Francisco,  Winnemucca,  and  Salt  Lake,  and  a  summary  of  Form  22  monthly. 

The  Daily  Record  Union  publishes  the  "Indications,"  "Local"  report,  and  sum- 
mary of  Form  22.  Both  of  these  publish  from  time  to  time  such  special  items  and  ex- 
tracts from  the  monthly  review  as  may  be  of  local  interest  to  their  readers. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  ...  2, 964 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880    e.W 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880    879 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    58 

Total   4, 558 

SALT  LAKE  CITY,  UTAH. 

[Official  nwnher,  70.] 

Latitude   41°  10' 

Longitude   112°  0' 

Elevation  of  barometer  above  moan  sea-level   4,354.54  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  live  years   25.  640 

Menu  aniiiial  barometer  (rodured  to  sea-level)  for  six  years   29.965 

Mean  niiiiiifil  temperature  for  live  years  52°. 4 

Mean  aiiiiiial  rainfall  for  five  years   18.83  inches. 

Established  March  22,  1874. 

Ollicc,  Wasatch  Building,  southeast  corner  of  Main  and  Second  South 
streets. 

Sergeant  John  Craig  has  been  in  charge  during  the  year.  Ho  lias  no 
assistant.  Tlie  stiition  was  inspected  in  November  and  reported  in  a 
satis(';M;t()ry  <!() 1 1 ( I i I -i oi i . 

Exti  acts  from  the  observer's  semi-annual  reports  : 

Monthly  abstracts  and  local  reports  (daily)  are  furnished  roguliu-ly  <  <>  ii'id  i)iiblisl»ed 
by  the  local  press. 
The  interest  in  the  service  is  increasing. 

The  citizens  seem  to  bo  mostly  interested  in  the  amouni,  of  i)nH'ipitiition  and  tho 
temperatures  at  tho  various  stations  of  observation. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880 ...  1, 792 

Number  of  Local  Eeports  issued  during  the  year  ending  June  30, 1880   677 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880    60 

Total.  2,529 

SANDUSKY,  OHIO. 

[Official  number,  184.] 

Latitude   41o  27' 

Longitude   82°  43' 

Elevation  of  barometer  above  mean  sea-level   638.50  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  two  years   29. 339 

Mean  annual  barometer  (reduced  to  sea-levcl)  for  two  years   30. 008 

Mean  annual  temperature  for  two  years   510. 6 

Mean  annual  rainfall  for  two  years   40.31  inches. 

Established  August  2, 1877. 

Office,  West  House  Hotel,  southwest  corner  Water  street  and  Colum- 
bus avenue. 

Sergeant  W.  A.  Massey  has  been  in  charge  during  the  year.  One  as- 
sistant has  been  ordered  to,  and  one  relieved  from,  this  station.  It  was 
inspected  in  June  and  reported  in  a  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports: 

There  can  be  no  doubt  as  to  the  great  advantage  resulting  from  the  display  of  sig- 
nals at  this  point,  as  in  this  immediate  vicinity  occur  some  of  the  severest  storm's  known 
on  the  lakes.  The  signal  can  be  seen  readily  from  KeUey's  Island  (with  a  glass),  dis- 
tant 12  miles,  between  which  and  Sandusky  pass  the  greater  number  of  lake  craft 
between  the  east  and  west  ends  of  Lake  Erie,  and  the  great  estimation  in  which  these 
warnings  are  held  has  been  confirmed  by  conversations  with  many  lake  captains,  and 
by  the  fact  that  a  sailing  vessel  never  leaves  port  during  a  display  imless  the  captain 
is  convinced  that  the  storm  has  passed. 

The  storm  warning  being  generally  justified  at  this  point,  their  display  convinces 
those  interested  that  any  preparations  necessary  should  be  made  at  once. 

The  weather  reports  have  latterly  come  into  very  great  favor  among  the  farmers, 
ice,  coal,  and  pork  men,  and  now  many  more  than  ever  before  consult  the  bulletins 
and  "  Indications."  The  interest  in  the  service  in  all  its  workings  cannot  be  in- 
creased. 

Fifty-three  cautionary  signals  were  displayed  during  the  year  at  this  station. 
The  display  of  signals  ceased  December  25 ;  resumed  March  15,  1880. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals: 

July  11.— Maximum  velocity  72  miles  per  hour.  Considerable  damage  was  done  in 
the  city  and  vicinity;  trees  uprooted,  chimneys  blown  down,  and  several  large  build- 
ings unroofed.  Schooner  Geo.  H.  Warmington  was  struck  by  lightning  but  not  seri- 
ously damaged.  Several  small  boats  tied  along  the  docks  broke  loose  and  were  blown 
away.  Steamer  Grace  McMiUan,  with  400  excursionists,  was  caught  in  the  gale  but 
escaped  without  damage. 

August  16.— Steamer  Ferris  had  a  hole  stove  in  huU  at  Lakeside  by  being  driven 
against  wharf.  Steam-yacht  from  Toledo  beached  at  Put-in-Bay  Island.  Yacht 
Phaon,  from  Port  Huron,  capsized  and  was  beached  on  Cedar  Point. 

October  29. — Canadian  schooner  Mary  Lydia  was  sunk. 

November  17.— A  small  boat  capsized  in  bay ;  occupant  saved.  Yacht  Flora,  with  a 
gunning  party  of  five  on  board,  had  a  hole  stove  in  her  bow ;  party  rescued  by  pro- 
peller from  Johnson  Island.  Neither  steam  nor  sailing  vessels  left  or  entered  harbor 
during  the  display. 

J\7b»em6er  24.— Sailboat  Elvira,  of  Port  Clinton,  was  picked  up  in  lake  off  KeUey's 
Island ;  no  trace  of  her  crew  has  been  found. 

April  18  to  20.— Steam-propeller  Eagle  experienced  a  rough  time  between  middle 
buoys  and  Put-in-Bay  Island ;  shipped  several  seas  that  nearly  extinguished  her  fires. 

April  29.— The  steamers  Gazelle  and  Ferris  did  not  come  over  from  the  island  as 
visual  on  account  of  the  severe  storm. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880      5, 090 


Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   300 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   2, 418 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   36 

Total  ,   7,844 

SANDY  HOOK,  NEW  JEESEY. 

{Official  number,  112.] 

Latitude   40°  28' 

Longitude   74°  1' 

Elevation  of  barometer  above  mean  sea-level   29.25  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only ) 

for  six  years   30.013 

Mean  annual  barometer  (reduced  to  sea-level)  for  six  years   30. 026 

Mean  annual  temperature  for  six  years   51°.  6 

Mean  annual  rainfall  for  six  years   54.76  inches. 


Established  December  10,  1873, 

Office,  building  of  the  Atlantic  and  Pacific  Telegraph  Company. 

Corporal  William  Stein  was  in  charge  of  this  station  until  June  22, 
when  he  was  relieved  by  Private  G.  W.  Taylor,  and  ordered  to  this  office 
for  discharge;  Four  assistants  have  been  ordered  to,  and  three  relieved 
from,  this  station  during  the  year. 

Extracts  from  the  observer's  semi-annual  reports : 

This  station  has  continued  to  receive  all  the  reports  of  passing  vessels  made  by  the 
Cape  Henry  Signal  Station,  which,  over  a  loop  connecting  this  office  with  the  Mari- 
thne  Exchange  at  New  York  City,  are  repeated  to  that  point,  as  also  are  all  the  re- 
ports of  wrecks,  &c.,  furnished  by  the  central  office,  which  latter,  in  addition  to  other 
business,  are  also  transmitted  to  the  sergeant  in  charge  of  the  New  York  Signal  Sta- 
tion. Much  attention  is  paid  to  the  cautionary  signals  at  this  point  by  out-going  ves- 
sels, and  it  is  seldom  that  vessels  leave  the  bay  when  the  signal  is  displayed.  They 
Avill  often  return  to  the  bay,  if  under  way,  upon  the  hoisting  of  the  signal,  excepting 
when  the  off-shore  signals  are  hoisted,  the  meaning  of  which  seems  to  be  well  under- 
stood by  the  mariners  as  indicating  westerly  or  northwesterly  winds,  which,  if  not 
blowing  a  gale,  are  most  favorable  for  vessels  going  out. 

The  morning  and  evening  "Indications,"  wliich  are  received  daily  at  this  station, 
are  furnished  to  the  Ordnance  Department  at  this  point,  and  are  posted  in  front  of  the 
ordnance  office. 

Seventy-nine  cautionary  and  fifty  cautionary  off-shore  signals  were  displayed  during 
the  year  at  this  station. 

The  observer  reports  as  follows  in  reference  to  the  display  of  signals  : 

November  19  to  22.— Schooner  Mary  Chitton,  from  New  York,  with  general  cargo, 
bound  to  Cinidad,  Bolivia,  dragged  .ashore  on  West  Beach,  half  a  uiilo  below  Sandy 
Hook  main  light.  After  the  wind  abated  the  vessel  was  floated  ofi"  and  i)roceeded  on 
her  way. 

Fvhriiary  2  to  4. — Schooner  Stephen  Harding,  of  Damariscotta,  Mo.,  and  the  brig 
Cimtalia,  of  Richmond,  Me.,  were  driven  ashore;  no  loss  of  life. 

Febriuirii  29.— Steamship  State  of  Nevada  run  aground  at  12.30  a.m. ;  was  floated  at 
10.45  p.m.,  and  proceeded  on  her  way  to  New  York. 

April  13.— Schooner  Xeboe,  from  Porto  Rico  to  New  York,  with  cargo  of  molasses, 
went  ashore  one  mile  south  of  station  at  2.45  a.  m.,  14th,  and  was  floated  at  G.50  a.  m., 
same  day. 

PUBLICATIONS. 

Number  oC  Forms  15  issued  during  the  year  ending  Jinie  30,  1880   556 

Number  of  Forms  22  issued  during  the  year  ending  .June  30,  1880    26 


Total 
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SAN"  FEANCISCO,  OALIFOENIA. 

[Official  number,  29.] 
Latitude   -jw  ^■7/  r>r„ 

Longitude  ±oZ 

Elevation  of  barometer  above  mean  sea-level .  fiO  w 

Mean annualbarometer(correctedfortemperatm-e  and instrumentaieVrOT 

for  two  years   9q  Q/Ir 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years ^0  02^ 

Mean  annual  temperature  for  eight  years  .    ^ro  o 

Mean  annual  rain-ikll  for  eight  years  -^^^^VJ^^^^^V^^^^^"^^^^^■ '23. 20  inches 

Established  March  8,  1871. 

Office,  Merchants'  Exchange,  California  street. 

Sergeant  0.  E.  Brinsmade  was  in  charge  until  December  10,  when  he 
was  reheved  by  Sergeant  K  Gorom,  and  discharged  the  service  on 
accotmt  of  physical  disabihty.  There  is  one  assistant  at  this  station 
who  has  been  on  duty  during  the  year. 

iondftion  inspected  in  September  and  reported  in  a  satisfactory 

i  Ninety-six  post-offices  have  been  regularly  supplied  with  the  Farmers' 
±>ulletin  during  the  year. 
Extracts  from  the  observer's  semi-annual  reports  : 

InSnSafR^lStTnTo^  ^''^^^f  the  simultaneous  observations  for  pubUcation  in  the 
^1  ^  i  Bulletin  has  been  largely  increased  during  the  year.   These  renorts  are 
Colf  ar^ti%''n  9f  tlio  Pacific  Mail,  Occidental  and  OrientarScffio 

Coast,  Oregon  Railroad  and  Navigation,  and  California  and  Mexican  S  S  Lines  ex 
aimned,  errors  corrected  and  then  forwarded  to  the  office  of  the  CMef  Signal  Officer 
Some  interest  is  manifested  in  the  service  by  the  public,  but  its  workings  anne^r  to 
?T?t^'i*f'*.*-^^.r'^?--  ^^^'^^  consulting  the  reports^at  the  MercLrt^SanC  are 
interested  in  the  shipping ;  those  at  the  Produce  Exchange  are  en-^-ed  in  buvino-  or 

Sts  L  Te  irTl^^^^^  «l™atic  cSnSns  of 

Tf^r  ii  ■  %  Joaquin  and  other  great  grain-producing  valleys  of  this  coast 
Eehable  rainfa  1  reports  from  these  sections  are  very  desirable  and  much  souc^ht  for 

E^trtf  are'furStl%''  f"''  "'^.'"l^  ^^P^^       annTaT amount  of  rSa  if 

JSeports  are  turnished  to  four  daily  and  three  weekly  paDers  for  nubliVation  nnri 

fourteen  copies  of  Form  22  are  furnished  to  the  press  Sthly  Publication,  and 

Ihe  meteorological  committee  of  the  Chamber  of  Comme/ce  have  visited  the  office 

regularly  each  month,  and  have  taken  much  interest  in  the  same. 

PUBLICATIONS. 

NumbCT  of  R^^^Trn  i«,syied  during  the  year  ending  June  30,  1880. ...  29, 127 

^umber  of  Bulletins  (manifold)  issued  during  the  year  endlno-  June  30  1 880      9  son 

NuSr'S^^°'^^  00^"'*'  'r?''^  ^^^""S  y^^^  ending  June='30,  ?880.'.!  J'^S 
Number  of  Forms  22  issued  durinsr  the  vfiaT-o,nfi;no-.Tn,.„'?n  lauo'  -^'^rx 


during  the  year  ending  June  30,  1880    212 

Total ...   

  33,929 

SAVANNAH,  GEOEGIA. 

[Official  numher,  22.] 

Latitude   , 

Longitude  ! " o  ^ 

Elevation  of  barometer  above  mean  sea-level aRUR^ZS 
for  s^years."^!!!!  ["^'''^''^'^ f"^' temperature  andlniii^mentaf  'e^ror  only) 

Mean  annual  barom;teV(Veduc;d  to  Vea^wk')' fo^         "years'": lo'om 

Mean  annual  temperature  for  eight  years    « 

Mean  annual  rainfall  for  eight  years  i.'.':::.'.":.'.'.'::;:.'."::;;::  55.20  inches 

Established  January  1, 1871, 
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32°  30' 
93°  45' 


Office,  Commercial  Building,  corner  Bay  and  Drayton  streets. 

Sergeant  P.  0.  Guthrie  has  been  in  charge  of  the  station  during  the 
year.  One  assistant  has  been  ordered  to,  and  one  relieved  from,  this 
station. 

The  station  was  inspected  in  February  and  reported  in  a  satisfactory 
condition.    Certain  necessary  instructions  were  given  the  observer. 
Extracts  from  the  observer's  semi-annual  reports : 

The  classes  of  citizens  appearing  to  derive  the  greatest  amount  of  benefit  from  and 
mostly  interested  in  the  information  furnished  by  the  Signal  Service  are  members  of 
the  Cotton  Exchange,  planters,  mariners,  commission  merchants,  and  lawyers ;  also 
many  travelers  journeying  by  water.  All  classes  whose  business  or  pleasures  are 
affected  by  the  weather  are  interested  in  the  service. 

Ten  cautionary  signals  and  one  cautionary  off-shore  signal  were  displayed  during 
the  year  at  this  station. 

PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  during  the  year  ending  June  30,  1880...  5,655 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   541 

Number  of  Forms  22  issued  during  the  year  ending  J une  30,  1880   60 

Total  6,256 

SHEEYEPOET,  LOUISIANA. 

[Official  number,  72.] 
Latitude  

Elevation  of  barometer  above  mean  sea-level  -  -  -   205.26  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years  :         i nto 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  ,   7.-0  ^ 

Me.!.n  annual  temperature  for  eight  years  Vn      •  i 

Mean  annual  rainfaU  for  eight  years   49.97  inches. 

Established  September  3,  1871. 

Office,  Martin's  Building,  corner  Milam  street  and  Martin's  Lane. 

Sergeant  E.  F.  Brady  has  been  in  charge  during  the  year.  Since 
October  13  there  has  been  no  assistant  at  this  station.  From  April  10 
to  May  4,  during  the  illness  of  the  observer,  Private  J.  W.  Byram  was 
in  charge.  ^  j. 

The  highest  water  in  the  river,  23  feet,  occurred  April  3 ;  lowest  water, 
3  feet  6  inches  below  zero  of  the  gauge,  November  1  to  4. 

September  30,  Major  Wilson,  employ6  of  the  United  States  Engineer 
Corps,  placed  the  zero  of  the  river  gauge  at  low- water  of  1879,  which  is 
2  feet  8  inches  below  the  low-water  mark  of  1878. 

Extracts  from  the  observer's  semi-annual  reports : 

The  river  men  and  members  of  the  Cotton  Exchange  highly  appreciate  the  value  of 
the  daily  river  reports,  and  groat  interest  has  been  awakened  m  the  service  among 
the  business  men  of  this  section.  .  ,  .        vj.-      +  +1 

The  press  continues  its  former  ready  support  of  the  service,  and  in  addition  to  tiio 
ordinary  full  weather  report  each  issue  of  both  papers  contains  the  river  report  111  lull. 

The  ollico  is  often  visited  by  persons  in  quest  of  information  relative  to  weather 
chanKCS  likely  to  ensue.  „     .  ,  .    .i         t  1 

The  value  and  utility  of  the  data  collected  in  this  office  is  known  to  the  medical 
profession  and  is  sometimes  practically  utilized  by  them. 

rUBLlOATIONS. 

NumborofLocalRcportsissu.Mlduring  the  year  oiuliiig  Juno  30  1880   405 

Number  of  Forms  22  issiKMl  .lin  ing  tl..^  year  eudiug  Juno  .?0,  188()   40 

Number  of  Forms  26  ismiod  during  Uio  ,vo:>,r  ending  Juno  .iO,  1880   l,7ib 

Total   ^'1^^ 
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SMITHVILLE,  NOETH  OAKOLINA. 
[Official  number,  133.] 

Latitude   33°  55' 

Longitude   78°  1' 

Elevation  of  barometer  above  mean  sea-level   32.70  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  four  years   30. 054 

Mean  annual  barometer  (reduced  to  sea-lovel)  for  four  years   30. 086 

Mean  annual  temperature  for  four  years   63°  .4 

Mean  annual  rainfall  for  four  years   56.80  inches. 


Established  October  15,  1875. 
Of&ce  on  Front  street. 

Sergeant  E.  Seybotli  was  in  charge  until  September  27,  when  he  was 
I'elieved  by  Sergeant  W.  T.  Boyd  and  transferred  to  Baltimore.  Three 
assistants  have  been  ordered  to,  and  two  relieved  from,  this  station 
during  the  year.  It  was  inspected  in  February  and  reported  in  a  satis- 
factory condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  service  is  well  thought  of  by  the  pilots  and  fishermen  who  reside,  here  and  also 
by  all  mariners  who  come  to  this  port.  The  signals  are  closely  observed  as  a  general 
thing,  and  the  facilities  for  sending  and  receiving  reports  by  telegraph  are  greatly 
appreciated  by  the  shipping  men  here,  and  through  the  use  of  the  Signal  Service  tele- 
graph line  between  Smithville  and  Wilmington  they  are  saved  much  delay  and 
annoyance. 

Thirty-five  cautionary  and  seven  cautionary  off-shore  signals  were  displayed  during 
fihe  year  at  this  station. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals : 

August  15  to  19.— British  bark  Indiana  remained  in  port  owing  to  signals ;  German 

bark  Mary  (581  tons),  anchored  between  inner  and  outer  bars,  was  driven  ashore  and 

lost  all  of  her  masts. 

February  2  to  4.— Schooner  A.  F.  Randolph,  from  Bridewater,  N.  S.,  in  baUast,  went 
ashore  at  the  Fingers,  near  Baldhead  light ;  Captain  Warner  and  crew  of  five  men  were 
saved ;  vessel  will  be  a  total  loss. 


PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

SPEINGFIELD,  ILLINOIS. 

[Official  numder,  228.] 

Latitude   390  43/ 

Longitude  !".."!!."'."  89°  48' 

Elevation  of  barometer  above  mean  sea-level   644.27  feet. 

Mean  barometer  (corrected  for  temperature  and  instrumental  error  only)  for 

the  year  ending  June  30, 1880   29  369 

Mean  barometer  for  the  year  ending  June  30,  1880  30.040 

Mean  temperature  for  the  year  ending  June  30,  1880   550  q 

Amount  rainfall  for  the  year  ending  June  30,  1880    si'ss 'inches 


Established  July  1,  1879. 

Office,  corner  Sixth  and  Monroe  streets. 

Sergeant  T.  B.  Jennings  has  been  in  charge  during  the  year.  He  has 
no  assistant. 

The  oflEice  was  moved  from  the  third  story  of  the  Springer  Building  to 
Eoom  8,  third  story  of  the  post-oflSce  building,  southeast  corner  Sixth  and 
Monroe  streets,  on  the  28th  of  July. 
6  siG 


82  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 

The  station  was  inspected  in  December  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  public  generally  has  manifested  a  considerable  interest  in  the  service. 
PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  188  4,467 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   45 

Total   4,512 

SPRINGFIELD,  MASSACHUSETTS. 
[Official  number,  110,] 

Latitude   42'^  6' 

Longitude   72°  36' 

Elevation  of  barometer  above  mean  sea-level   120.54  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  five  years   25. 876 

Mean  annual  barometer  (reduced  to  sea-level)  for  five  years    29. 988 

Mean  annual  temperature  for  five  years   49°.  7 

Mean  annual  rainfall  for  five  years   47.74  inches. 


Established  July  19,  1873. 

Office,  Hayne's  Opera  House  building,  southeast  corner  Main  and 
Pynchon  streets. 

Sergeant  H.  E.  Hathaway  has  been  in  charge  duriug  the  year.  He 
has  no  assistant. 

The  station  was  inspected  in  August  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports  : 

The  records  on  file  at  the  station  have  been  frequently  consulted  by  shijipiug  men 
and  the  railroad  authorities  in  this  vicinity.  The  meteorological  committee,  members 
of  the  press,  and  citizens  generally  have  been  very  courteous,  and  seem  to  take  a  de- 
cided interest  iu  the  service. 

The  posting  of  weather  "Indications"  iu  the  Boston  and  Albany  Railroad  depot 
has  been  a  popular  feature  witli  the  citizens.  * 

The  Daily  Republican  and  the  Daily  Union  regularly  iiublish  the  "Indications" 
and  local  tabular  weather  reports. 

PUBLICATIONS. 


Number  of  Forms  22  issued  duriug  the  year  ending  Juno  30,  18S0   24 

Total   24 

SAINT  LOUIS,  MISSOURI. 

[Official  mmbcr,  CO.] 

Latitude  38°  37' 28" 

Longitude  >   90°  15'  16" 

Elevation  of  barometer  above  moan  sea-level   567.57  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29.  468 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years   30.031 

Mean  annual  temperature  for  eight  years   55°.  5 

Moan  annual  rainfall  for  eight  years   39.67  inches. 


Established  November  1,  1870. 

Office,  Saint  Louis  Life  Insurance  building,  northwest  corner  Sixth  and 
Locust  streels. 
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Sergeant  J.  H.  Weber  lias  been  in  charge  during  the  year.  Three 
assistants  have  been  ordered  to,  and  three  relieved  from,  this  station. 

The  station  was  inspected  in  December  and  reported  in  a  satisfactorv 
condition. 

Highest  water  in  the  river,  23  feet  2  inches,  occurred  June  30 :  lowest 
water,  3  feet  G  inches,  December  26. 

Three  hundred  and  sixty-eight  post-oflaces  have  been  regularly  supplied 
with  the  Farmers'  Bulletin  during  this  year. 

Extracts  from  the  observer's  semi-annual  reports : 

Two  large  weather  maps  are  displayed,  as  heretofore,  in  the  Merchants'  and  Cot- 
ton Exchanges.    These  maps  are  coutimially  consulted  hy  the  merchants. 

A  monthly  statement  of  the  stage  of  water  in  the  river  at  tljis  point  has  been 
18^         +0  Capt.  O.  H.  Ernst,  Engineer  Corps,  U.  y.  A.,  in  this  city,  since  May, 

The  following  resolution  was  adopted  by  the  Merchants'  Exchange  : 

Beaolved  ly  the  board  of  directors  of  the  Merchants'  Exchange  of  Saint  Louis,  That  we 
m  our  representative  as  well  as  individual  c.ipacity,  give  e'xpression  to  our  deep  sense 
ot  appreciation  ot  what  has  already  been  accomplished  in  this  dircetion  in  the  past  • 
that  we  cannot  speak  in  terms  of  too  high  commendat  ion  of  the  admirable  system 
that  seems  to  have  pervaded  and  animated  the  service  iu  all  its  branches  and  ramifi- 
cations since  its  creation;  that  we  ascribe  its  efficiency,  as  evidenced  by  tangible  and 
visible  results,  and  which  has  been  largely  enhanced  from  year  to  year,  to  wise  legis- 
lation and  competent  administration,  through  discipline  and  perfect  system  ;  that  we 
teel  proud  of  an  organization,  the  equal  of  which  is  not  to  be  lound  elsewhere  on 
the  tace  of  the  globe,  and  to  which  the  older  nations  of  Europe  look  as  a  model  worthv 
of  their  study  and  imitation  ;  that  we  hope  to  see  its  sphere  of  usefuhiess  stiU  further 
extended  m  the  future  by  the  fostering  care  of  Congi-ess ;  that  we  heartily  recommend 
and  mdorse  all  proper  legislation  in  furtherance  of  this  object,  and  that  we  i-HT.ose  the 
most  impkcit  and  unfaltering  confidence  in  the  executive  and  organizing  ability  of 
the  Chief  Signal  OfiScer,  whose  long  experience  in  the  service  entitles  his  counsels 
and  suggestions  to  be  sought  and  heard  in  relation  to  any  improvements  to  be  in- 
grafted upon  the  sys+em  as  it  now  exists. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880.  150  423 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880.  8  622 

Number  of  Local  Eeports  issued  during  the  year  ending  June  30,  1880  .  2  853 

^umber  oi  1  orms  15  issued  during  the  year  ending  June  30,  1880 .  2  496 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880          ' ' ' " "  '331 

JN  umber  of  1  orms  26  issued  during  the  year  ending  June  30,  1880   2, 296 

Total   767^021 

SAINT  MASK'S,  FLOEIDA. 

[Official  number^  24.] 

Latitude   qoo  m/ 

Longitude   f^o  w 

Mean  annual  barometer  (reduced  to  sea-level)  for  four  years 30  068 

Mean  annual  temperature  for  four  years....     ■  (\ep-\ 

Mean  annual  rainfall  for  four  years  '.V.' ."'.'.'*.' 'bV.Vg  inches. 

.  Established  November  10, 1874;  discontinued  October  30,  1879,  and 
mstruments  and  records  removed  to  Cedar  Keys. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    8 

Total....,   : 
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SAINT  MICHAEL'S,  ALASKA. 

[Official  number,  119,] 

Latitude  63'^48' 

Longitude  .-             161°  60' 


Established  June  28,  1874. 

Office,  southernmost  building  of  Alaska  Commercial  Company.  No 
report  from  this  station  has  been  received. 

Extracts  from  the  observer's  semi-annual  reports : 

The  past  winter  has  been  one  of  unusual  severity,  not  so  much  from  a  great  depres- 
sion of  the  temperature  at  one  time  but  from  long  continued  cold  weather,  accom- 
panied by  high  winds  or  gales  and  snows,  especially  in  February  and  March.  January 
was  very  cold  but  far  less  windy  than  the  preceding  and  following  months. 

The  oldest  natives  say  they  do  not  remember  another  winter  combining  such  an  ex- 
traordinary snow-fall  with  low  temperatures  and  heavy  gales. 

The  winter  was  very  severe  throughout  the  country  as  far  aa  can  be  ascertained, 
the  temperature  falling  to  69°  below  zero  at  Fort  Reliance,  400  miles  southeast  of  Fort 
Yukon,  although  at  both  these  places  the  temperatures  were  very  severe,  yet  the  snow- 
fall only  reached  about  6  inches  in  depth  on  a  level  up  to  January  1,  1880,  and  14 
inches  up  to  the  time  spring  set  in,  in  April.  From  the  mouth  of  the  Sanana  River 
down  the  Yukon,  and  along  the  sea-coast  from  the  mouth  of  the  Kuskoquim  River  to 
Cape  Prince  of  Wales,  Behring's  Straits,  duriug  the  months  of  February  and  March, 
there  were  experienced  a  series  of  intensely  cold  gales  accompanied  by  falling  or  drift- 
ing snow,  which  reached  a  depth  of  from  5  to  8  feet  on  a  level,  and  of  which  remains 
still  linger  in  the  form  of  large  drifts. 

The  natives  narrowly  escaped  a  destructive  famine,  and  in  some  cases  were  forced 
to  eat  their  dogs  and  the  tanned  sealskin  covers  of  their  boats,  while  numbers  of  their 
dogs  died  of  starvation. 

The  spring  was  extremely  late,  the  ice  remained  an  unbroken  sheet  far  to  seaward 
up  to  the  20th  of  June,  and  up  the  Yukon  to  Fort  Reliance  the  season  was  from  ten 
to  fifteen  days  later  than  usual. 

All  migratory  birds  arrived  eight  to  ten  days  behind  time,  and  even  now  the  grass 
has  but  just  begun  shading  the  hillsides  with  green,  and  hardy  flowers  are  scattered 
here  and  there  over  the  ground. 


SAINT  PAUL,  MINNESOTA. 


{Official  number,  39,] 

Latitude  '.   440  53/ 

Longitude  93°  5' 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 109 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   29! 937 

Mean  annual  temperature  for  eight  years  "  430.8 

Mean  annual  rainfall  for  nine  years   ^fl^.w'inches. 


Established  November  1, 1870, 

Office,  Ingersoll  Block,  corner  Third  and  Wabasha  streets. 

Sergeant  O,  S,  M.  Cone  has  been  in  charge  duriug  the  year.  An  as- 
sistant was  on  duty  at  this  station  until  March  G,  since  which  time  the 
sergeant  has  performed  the  duties  of  the  station  without  assistance. 

The  highest  water  in  the  river,  15  feet  3  inches,  occurred  June  17; 
lowest  water,  10  inches,  September  28. 

The  station  has  not  been  inspected  during  the  year. 

The  highest  water  known  hero  since  1875  occurred  on  June  17,  and 
measured  15  feet  3  inches  above  bench-marks.  The  low  lands  opposite 
the  station  were  flooded,  and  many  residents  had  to  move  out  of  their 
homes  during  the  high  water.  The  river  gauge  used  at  this  station  was 
destroyed  by  a  steamboat  on  June  19,  1880,  and  was  replaced  by  a  new 
one  on  June  30. 

Navigation  ou  the  Mississippi  River  was  considerably  interrupted  dur- 
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ing  the  latter  part  of  the  season  by  low  water.  The  first  steamboat  up 
the  river  arrived  at  Saint  Paul  on  April  21,  1879,  while  the  last  boat  to 
leave  this  point  was  the  Cheever,  on  October  25, 1879,  making  187  days 
of  steamboat  navigation.  The  river  was  clear  of  ice  on  March  26,  1879, 
and  not  completely  frozen  over  until  December  8,  1878. 
Extracts  from  the  observer's  semi-annual  reports : 

Tlie  citizens  of  this  vicinity  continue  to  manifest  mucli  interest  in  the  weather  re- 
ports and  "  Indications,"  as  published  in  the  daily  papers,  and  the  manifold  bulletins. 
The  city  of  Saint  Paul  has  gained  three  lawsuits  during  the  last  six  months  by  the 
records  of  the  weather  at  Saint  Paul  being  submitted  as  evidence. 

The  depth  of  water  in  the  river,  as  shown  by  river  gauge,  is  consulted  daily  by 
many  people  interested  in  river  navigation,  and  is  also  published  in  the  daily  papers. 
Considerable  interest  is  manifested  in  the  reports  of  the  weather  at  this  station ;  most 
particularly  by  the  wheat  and  grain  speculators  and  the  members  of  the  Chamber  of 
Commerce. 

PUBLICATIONS, 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  6, 909 


Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1880   728 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   90 

Total   7,727 

THATCHEE'S  ISLAND,  MASSACHUSETTS. 

[Official  number,  125.] 

Latitude   42°  36' 

Longitude   70°  34' 

Elevation  of  barometer  above  mean  sea-level   48.12  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  four  years   29. 940 

Mean  annual  barometer  (reduced  to  sea-level)  for  four  years   29.  992 

Mean  annual  temperature  for  four  years   47°.  4 

Mean  annual  rainfall  for  four  years   48.59  inches. 


Established  December  26,  1875, 

Office,  Signal  Service  Building,  central  part  of  the  island. 
Private  E.  0.  Goss  has  been  in  charge  during  the  year.    He  has  no 
assistant. 

The  station  was  inspected  in  August  and  reported  in  a  fair  condition. 
Extracts  from  the  observer's  semi-annual  reports : 

When  the  cautionary  signal  is  hoisted  at  this  station  all  passing  vessels  within  sight 
of  the  island  invariably  make  for  harbor,  either  in  Gloucester  or  Rockport,  and  remain 
until  the  signal  is  lowered  before  venturing  out  to  sea.  This  precaution  is  so  strictly 
adhered  to  by  vessels  of  every  descriptiojn,  passing  near  this  station,  that  the  per- 
centage of  wrecks  is  very  small.  The  fishing  and  coasting  trade  derives  the  greatest 
amount  of  benefit  from  the  reports.  The  service  is  growing  in  popularity,  and  the  same 
confidence  is  placed  in  the  reports,  by  the  public,  as  in  previous  years.  "The  telegraph 
line  and  cable  between  the  island  and  Rockport  has  been  in  good  condition  throughout 
the  year. 

Fifty-one  cautionary  and  twenty-nine  cautionary  off-shore  signals  were  displayed 
during  the  year  at  this  station. 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals: 

August  18. — Steamer  Star  of  the  East,  while  off  this  island,  had  her  port  paddle  box 
carried  away  and  hurricane  deck  badly  damaged. 

Octoler  19. — A  large  number  of  vessels  were  passing  the  island,  bound  north,  when 
the  signal  was  being  hoisted ;  they  immediately  put  about  and  made  for  Gloucester. 
Schooner  Octavia  A.  Dow,  of  Monhegen,  Me.,  engaged  in  shore  mackerel  fishing,  had 
her  foremast  carried  away  while  off  the  island  during  the  gale,  and  put  into  Gloucester 
for  repairs. 

January  2. — Schooner  F.  J.  Wonson,  Captain  Spun,  went  ashore  this  morning  near 
Rockford;  was  taken  off  by  the  wrecking  steamer  S.  E.  WetheriU,  and  towed  to 
Gloucester  for  repairs ;  schooner  slightly  damaged,  with  loss  of  rudder. 

February  3.— Schooner  Abbie  Bursley,  Capt.  William  B.  Baker,  from  Georgetown, 
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Me.,  for  Philadelpliia,  Pa.,  cargo,  ico,  wont  ashoro  at  Lanesville,  near  Rockport,  duTin<r 
me  gale;  crew  of  eight  men  were  taken  off  by  Lanesville  lisliernien  before  the  life*^ 
saving  men  arrived;  vessel  belongs  to  Barnatable,  Mass. ;  partly  insured;  lies  in  bad 
position,  and  will  probably  become  a  total  loss. 

Jfarc/i  24^— Schooner  Mary  A.  Rice,  Captain  Clay,  owned  by  E.  B.  Gardner  and 
others  of  Bucksford,  Me.,  bound  fromNew  York  to Newburyport,  Mass.,  while  passino- 
the  island  was  struck  by  a  severe  squall,  which  carried  away  mast  and  all  runninS 
rigging.  Revenue  cutter  notified,  came  after  vessel,  took  her  in  tow  and  carried  her 
to  Gloucester. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    24 


Total 


24 


TOLEDO,  OHIO. 


[Official  mmher,  35,] 

Latitude   ^^o  40' 

Longitude  83°  32' 

Elevation  of  barometer  above  mean  sea-level  -.'.'.'.'."."."JIJ.".' 651.19  feet 

Mean  annual  barometer  ( corrected  for  temperature  and  instrumental  error  only ) 

for  seven  years   29  326 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years' !!'.'.!!'.. 29  991 

Mean  annual  temperature  for  nine  years  .  .  . ~50°  4 

Mean  annual  rainfall  for  nine  years  'J.'V.l'.  '.'.'.'.  '.  '.  '.'.'.'.'.'.  'io'.si  inches. 

Kstablisbed  November  1,  1870. 

Office,  Fiiilay  Bloct,  southeast  confer  Summit  and  Madison  streets. 
Sergeant  Allen  Bnell  has  been  in  cliarge  during  the  year.  One  assist- 
ant has  been  ordered  to,  and  one  relieved  from,  this  station. 
Navigation  closed  December  20,  and  opened  March  13. 
Extracts  from  the  observer's  semi-annual  reports : 

The  newspapers  take  great  interest  in  the  service.  The  Commercial  is  now  pub- 
lishing a  full  tabulated  report  of  the  midnight  observations.  The  Blade  publishes 
the  moruing  observations.  It  can  be  said  that  the  service  has  been  of  marked  benefit 
to  our  merchant  marine.  No  violent  storm  doing  damage  has  passed  over  the  sta- 
tion, for  which  a  signal  has  not  been  ordered.  Navigation  opened  March  13,  1880, 
although  boats  had  been  arriving  and  departing  nearly  all  winter.  The  observer  has 
been  subpojuaod  to  appear  in  court  with  the  records  of  the  office  to  testify  in  commer- 
cial cases. 

In  many  instances  vessels  have  been  detained  in  port  by  the  cautionary  sio-ual. 
Fifty-one  cautionary  signals  were  displayed  during  the  year  at  this  statioiu 

The  sergeant  reports  as  folio  w^s  in  reference  to  the  display  of  signals : 

July  11.— Storm  very  severe  in  suiTonnding  country,  trees  blewn  down,  teleo-raph 
wires  broken,  crops  injured,  and  much  damage  by  lightning;  no  casualties  are  reported 
at  this  station. 

^M(/)t«<  1.%.— The  signal  had  the  effect  of  keeping  all  vessels  in  port ;  those  on  the 
lake  during  the  storm  were  damaged ;  no  casualties  are  known  to  have  occurred. 

August  24  to  26.— The  shipping  had  ample  warning  and  no  disasters  are  reported. 
Steamers  and  vessels  remained  in  port ;  heavy  sea  reported  on  Lake  Erie  011  the  ni«>lit 
of  the  24th.  " 

Septemhef  1  to  4.— Storm  very  severe  on  the  lake  during  the  entire  display ;  no  casu- 
alties reported.  A  few  steamers  were  more  or  less  damaged,  and  the  steamer  McMil- 
lan had  her  wheel-house  stove  in. 

November  9.— Heavy  winds  are  reported  from  Southern  Michigan  on  the  morning  of 
tlMi  3d,  npi-ooting  trees  and  blowing  down  telegraph  poles,  <fec.  A  large  fleet  of  ves- 
mcIh  in  port  awaiting  a  favorable  wind. 

Nommhvr  19  to  21.— Storm  very  severe  on  the  lake.  Fishermen  report  considerable 
damage  to  theu-  nets,  &,c.  Much  damage  done  to  fences  and  telegraph  poles  in  the 
surrounding  country  ;  numerous  disasters  on  the  lakes. 

November  26  to  29.— No  damage  at  this  station  by  the  storm.  Very  f(iw,  if  any,  ves- 
h(!1h  left  port  without  consulting  this  oIVhw;  stornl  very  severe  on  i\m  ln.li(\ 

Ajnil  l(i. — Storm  very  severe.  'J'lio  Hll^:unoI■  (^i-anite  Stale  n,tr(Mn|)tfil  lo  ..o  diil  dnr 
ing  the  display  of  the  signal,  but  liiid  Iut  liiilw.irks  Hl(>v^^  in  and  licr  c.iro'o  ,l:im;i.'i>d 
to  some  extent.  The  schoouor  Storker  Nlii)ped  her  cables  and  went  aHlimo,  but' was 
gotten  off  all  right. 
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j„„e  5.— Steamer  Waite  was  the  only  vessel  that  left  port  on  the  6th.  She  made  a 
trip  to  the  island  and  reports  a  very  rongh  passage.  A  large  fleet  of  vessels  songht 
shelter  in  bay ;  no  damage  or  disasters. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1880.. .  4, 199 
Number  of  Forms  22  issued  during  the  year  ending  June  30, 1880   121 

Total  4,320 

UMATILLA,  OREGON. 

[Official  number ,  147.] 

Latitude   45°  55' 

Longitude  J 

Elevation  of  barometer  above  mean  sea-level   .184.  00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  two  years   29.  658 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   30. 143 

Mean  annual  temperature  for  two  years   53°  .  7 

Mean  annual  rainfall  for  two  years   9. 16  inches. 

Established  July  15,  1877. 

Office,  on  bank  of  California  Elver;  townsliip,  5  ;  range,  28  E.  ; 
section  17. 

Private  J.  B.  Wells  was  in  charge  until  August  23;  Private  J.  A. 
Perkins  from  August  23  to  January  19  ;  and  Private  R.  P.  Sibley  from 
January  19  to  date? 

An  assistant  was  temporarily  on  duty  from  October  10  to  November 
19,  during  the  illness  of  Private  Perkins. 

Navigation  closed  on  the  Upper  Columbia  River  December  19,  and 
was  resumed  January  19,  which  was  about  one  month  earlier  than  usual. 

The  highest  water,  31  feet  4  inches,  occurred  July  1,  1879 ;  lowest 
water,  2  feet  1  inch,  November  30  and  December  1. 

The  station  was  inspected  in  September.  The  inspector  reported  that 
the  duties  had  been  negligently  performed,  and  the  observer.  Private 
Perkins,  was  relieved  from  duty  and  discharged  from  the  Signal  Corps. 

Extracts  from  the  observer's  semi-annual  reports : 

Emigrants  in  coming  to  this  section  of  the  country  to  locate  find  the  Signal  Office 
a  source  of  considerable  benefit  to  them  in  ascertaining  the  amount  of  rainfall,  and 
other  general  items  regarding  the  climate  of  this  section  of  Oregon. 

Daily  observations  of  tlie  river  gauge  in  the  Columbia  River  are  made,  and  weekly 
reports  of  the  same  are  furnished  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  U.  S.  A., 
Portland,  Oreg.,  and  Lieut.  C.  P.  Powell,  Engineer  Corps,  U.  S.  A.,  Cascade  Locks, 
Oreg. 

Since  the  1st  of  May  a  weekly  statement  of  the  actual  barometer  readings  has  been 
furnished  Mr.  D.  Chaplin,  La  Grande,  Oreg.,  for  the  purpose  of  comparison  in  survey- 
ing for  the  Oregon  Railroad  and  Navigation  Company. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   24 

Total   24 

UNALASHKA,  ALASKA. 
[Official  number,  18G.| 

Latitude   53^  25' 

Longitude   16G°  49' 

Established  August  18,1878;  observations  commenced  August  22, 
1878. 
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Mr.  H.  M.  Mclntyre  is  the  observer. 
No  reports  have  l3een  received. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

VICKSBUEG,  MISSISSIPPI. 
[Official  number,  61.] 

Latitude  „   32°  23' 

Longitude   90°  54' 

Elevation  of  barometer  above  mean  sea-level  243.  46  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  seven  years   29. 832 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   30.  098 

Mean  annual  temperature  for  eight  years   65°  .  8 

Mean  annual  rainfall  for  eight  years   56. 67  inches. 


Established  September  10,  1871. 

Office,  northwest  corner  Washington  and  Crawford  streets. 

Sergeant  J.  A.  Cody  has  been  in  charge  during  the  year.  Two  assist- 
ants have  been  ordered  to,  and  three  relieved  from,  this  station. 

The  duties  are  now  performed  by  the  sergeant  without  assistance. 

Highest  water  in  the  river,  43  feet  2  inches,  occurred  AprU  8 ;  lowest 
water,  3  feet  4  inches,  October  17  and  23. 

The  station  has  not  been  inspected  during  the  year. 

Extracts  from  the  observer's  semi-annual  reports : 

The  interest  taten  in  the  service  continues  to  increase.  Every  day  the  ofiBice  is 
visited  by  parties  inquiring  how  the  weather  compares  with  that  of  1878.  For  the 
information  of  the  public  the  Vicksburg  Daily  Herald  publishes,  monthly,  a  compara- 
tive statement  of  the  weather  for  1878  and  1880.  The  interest  manifested  by  all  in 
the  river  reports  during  high  water  is  very  great  indeed. 

Morning  weather  bulletins  are  regularly  posted  in  the  Cotton  Exchange. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. .  3, 127 


Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   317 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1880   2, 149 

Total   5, 617 

VIRGINIA  CITY,  MONTANA. 
[Official  number,  77.] 

Latitude   45°  20' 

Longitude   112°  3' 

Elevation  of  barometer  above  mean  sea-level   5,810.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  two  years   24.  21t! 

Mean  .inniial  barometer  (reduced  to  sea-level)  for  seven  ye.irs   29.708 

Moan  annual  temperature  for  seven  years   40°.  6 

Mean  annual  rainfall  for  seven  years   16.52  inches. 


Established  November  25,  1871. 

Office,  Thompson's  Building,  corner  7fallace  and  Jackson  streets. 

Sergeant  E.  McGovern  was  in  charge  until  August  23,  when  he  was 
relieved  by  Private  J.  M.  Clifford.  There  is  no  assistant  at  this  station. 
It  has  not  been  inspected  during  the  year. 
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Extracts  from  the  observer's  semi-annual  reports : 

No  reports  are  received  at  this  station. 

There  is  one  paper  but  it  does  not  publish  the  local  reports. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

VISALIA,  CALIFORNIA. 
[Official  number,  146.] 

Latitude   36°  20' 

Longitude   119°  16' 

Elevation  of  barometer  above  mean  sea-level   348. 15  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  two  years   29. 615 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 981 

Mean  annual  temperature  for  two  years   62°.  6 

Mean  annual  rainfall  for  two  years'-   8.59  inches. 


Established  July  1,  1877. 

Office,  Palace  Hotel,  northeast  corner  Main  and  Court  streets. 
Private  J.  T.  Cochran  has  been  in  charge  during  the  year. 
The  station  was  inspected  in  October  and  reported  in  a  satisfactory 
condition. 

The  office  was  moved  February  26,  1880,  from  the  Town  Hall  to  the 
rooms  formerly  occupied  in  the  Palace  Hotel. 
Extracts  from  the  observer's  semi-annual  reports  : 

More  interest  is  taken  in  the  service  during  the  winter  than  at  any  other  time  of 
the  year,  for  all  are  anxious  to  know  whether  the  season  will  be  wet  or  dry,  and  a 
great  number  of  inquiries  are  made  respecting  the  barometer  and  rainfall. 

Weekly  and  monthly  local  reports  are  furnished  the  papers. 

No  telegraphic  reports  are  received  here. 

The  telegraphic  observations  are  promptly  bulletined. 


PUBLICATIONS. 


Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. . .  1, 827 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   104 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   47 

Total   1,978 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

[Official  number,  19.] 

Latitude   38°  53' 

Longitude   77°  1' 

Elevation  of  barometer  above  mean  sea-level   105.56  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29. 954 

Mean  annual  barometer  (reduced  to  sea-level)  for  nine  years   30. 058 

Mean  annual  temperature  for  nine  years   55°.  1 

Mean  annual  rainfall  for  nine  years   42.73  inches. 

Established  November  1,  1870. 
Office,  1719  and  1721  G  street  N.  W. 

Sergeant  James  H.  Newlin  continued  in  charge  of  the  station  work 
until  December  1,  1879,  when  he  was  relieved  by  Sergeant  Theo.  V. 
Van  Heusen,  who  continues  to  perform  these  important  duties  in  a  most 
efficient  and  commendable  manner.   The  comparison  of  the  data  upon 
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the  different  forms  with  the  original  records,  as  forwarded  from  the  Sig- 
nal Service  stations,  the  correction  of  errors  made  by  observers,  the 
briefing  and  filing  of  the  large  number  of  records  annually  received,  the 
issuing  of  circulars  and  instructions,  the  translation  of  the  weather  re- 
perts  received  in  cipher,  by  telegraph,  tri-daily,  from  each  station,  the 
enciphering,  for  telegraphic  transmission,  of  the  data  for  the  weather 
maps  published  in  the  New  York  Graphic,  the  preparation  of  data  for 
scientilic  and  other  purposes,  the  compilation  of  statistics  for  pubhcation, 
&c.,  have  been  the  principal  duties  of  the  force  in  the  station  room,  and 
have  kept  it  constantly  employed. 


PUBLICATIONS. 
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Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1880  138  789 
Mimber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880     12  387 

Number  of  Local  Reports  issiied  during  the  year  ending  June  30,  1880   l'  595 

Number  of  Forms  15  issued  di^ring  the  year  ending  June  30,  1880   12*  512 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   '334 

Number  of  Maps  issued  during  the  year  ending  June  30,  1880             104,950 

Total   271,181 

WILMINGTON,  NOETH  CAROLINA. 
[Official  nwnher,  20.] 

Latitude     g^o  ly 

Longitude  ...'."i^I."."!^!"'"  78°  10' 

Elevation  of  barometer  above  mean  sea-level  73.54  feet 

Mean  annual  barometer  (coiTccted  for  temperature  and  instrumental  error 

only)  for  seven  years   30  009 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years  30. 078 

Mean  annual  temperature  for  eight  years  .'   '    62°  8 

Moan  .annual  r.aiufall  foreight  years    '59*33  inches. 

Established  January  1, 1871. 

Office,  noi'thwest  corner  Front  and  Princess  sti'eets. 

Sergeant  J.  M.  Watson  has  been  in  charge  during  the  year.  Three 
assistants  have  been  ordered  to,  and  three  relieved  from,  this  station. 

The  section  of  coast  line  and  telegrapli  equipments  at  this  station 
were  inspected  in  August. 

The  station  was  inspected  in  August  and  was  reported  in  a  satisfac- 
tory condition. 

Extracts  from  the  observer's  semi-annual  reports : 

A  great  deal  of  int(>rcst  is  talcen  in  the  service,  the  reports  are  closely  studied  by 
many,  and  the  reports  ot  signals  displayed  and  lowered  at  other  stations,  as  well  as 
special  reports  of  wrecks  (which  are  received  hero  .as  spoci.il  mess.agea  and  regularly 
bulletined  on  arrival),  are  closely  watched  by  tho  mariners,  and  published  in  the  daily 
papers.  Very  lavorablo  comment  was  made  in  reg.ard  to  tho  signals  displayed  for  the 
very  severe  gale  of  August  18,  several  captains  of  vessels  saying  they  would  never 
again  go  to  sea  when  a  signal  w.is  disiilayed. 

Twenty-six  cautionary  and  seven  cautionary  off-shore  signals  wore  displayed  dnrine 
tlio  year  at  this  station.  ^   ^  ^ 

The  sergeant  reports  as  follows  in  reference  to  the  display  of  signals: 

August  15  to  18.— Tho  damage  in  the  cii^v  was  mostly  confiiiod  to  iho  prostrjitiou  of 
ences,  chimneys,  .•uid  lli.i  ni)i.cr  linil.s  ..f  (  itcn.  A  p..rl,ion  of  a  two-story  dwelling- 
house  Wil,s  blow  ,wi.,  ;,Im,.  a,  In  Irk  \v,,ll.    SrhoouiM-  II.  W.  ^\cCoUy  broke  h)oso  from 

her  moorings  anid  .Ir  jlt,.,!  |.,.|,,w  Mai  Lrl,  Ml,i(M^t.  The  ( Icrrnan  hark  i'vUz  von  der  Lan- 
;;  "''-.I>n.ke  (VoH,  l,,MM,monn,.^^^^^  ;i;Ih.  Sxy.Jish  Mri^  TIhm- l,ad  h.M- sails  split  .and  rigging 
ei  the  l,aJ,lrr(la.Miage  hnii;;-  inlh.'l,rd  h.y  a  pl(M■<^  ..riiii  .•ovrii  blow  n  (Vom  Worlli  A, 
Vy..rl.hs  s  ■(■il.  'rhn(),,nMa,i.  ha.i  k  M.ii  ie  w.miI,  ashore  on  th.^  M i,hll.^  Gro.in.l  .luring  tho 
Storm.    Ihe  piloL-boat  Henry  Waterman  is  ashore  on  Bald  Head,  ami  Hio  Rose  Scar- 
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Tjorougli  at  Gander  Hill.  The  Britisli  bark  Kate  Bonsfield  is  ashore  above  Battery  Islaud, 
but  will  be  gotten  off  without  difficulty. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  5, 512 

Number  of  Forms  15  issued  during  the  year  ending  June  30,  1880   759 

Number  of  Forms  22  issued  during  the  year  ending  Juue  30,  1880   .  60 

Total    2.331 


WINNEMUOOA,  NEVADA. 


[Official  number^  139.] 

Latitude   41°  00' 

Longitude   llQo  21' 

Elevation  of  barometer  above  mean  sea-level   4,345.25  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  two  years   25. 632 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 992 

Mean  annual  temperature  for  two  years   49*^.  8 

Mean  annual  rainfall  for  two  years   8.0G  inches. 


Established  July  1,  1877. 
Office,  Central  Pacific  Hotel. 

Sergeant  E.  F.  Kubel  was  in  cliarge  until  February  19,  wlien  he  was 
relieved  by  CorpoiSil  John  R.  Williams.  There  is  no  assistant  at  this 
station.  It  was  inspected  in  November  and  reported  in  a  satisfactory 
condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  Daily  Silver  State  publishes  a  synoptic  review  of  Form  22,  a  daily  record  of  the 
maximum  and  minimum  temperatare  of  the  preceding  day,  and  the  morning  bulletin. 

Drovers  interested  in  cattle  shipment  consult  the  weather  reports  to  determine  as  to 
the  expediency  of  transferring  stock  from  place  to  place ;  exposure  to  cold  weather  at 


points  on  the  road  between  stock-yards  generally  resulting  in  loss  of  steck. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  1, 499 
Number  of  Forms  22  issued  during  the  year  ending  Juue  30,  1880   134 

Total   1. 633 


WOOD'S  HOLL,  MASSACHUSETTS. 


[Official  numherj  CO.] 

Latitude   41°  33' 

Longitude   70°  40' 

Elevation  of  barometer  above  mean  sea-level   34. 37  feet. 

Mean  anniial  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  seven  years   29. 973 

Mean  annual  barometer  (reduced  to  sea-level)  for  seven  years   30. 206 

Mean  annual  temperature  for  seven  years  48^^.  6 

Mean  annual  rainfall  tor  seven  years   46.29  inches. 


Established  January  1,  1873. 
Office,  Fish  building. 

Private  J.  D.  Sumet  was  in  charge  until  March  5.  His  management 
of  the  station  was  so  unsatisfactory  to  this  office  that  he  was  relieved 
by  Sergeant  John  Healy,  and  transferred  to  Boston  as  assistant. 

The  station  was  inspected  in  July,  and  the  inspector  reported  it  in 
fair  condition. 
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Full  observatious  are  takeu  at  this  station,  but  not  reported  by  tele- 
graph except  when  specially  called  for. 
No  reports  are  received  from  other  stations. 
Extracts  from  the  observer's  semi-annual  reports  : 

Thi8  beiug  a  station  for  the  disi^lay  of  cautionary  signals,  tliose  interested  in  ship- 
ping are  more  benefited  than  other  classes  by  the  service.  Hundreds  of  coasters  and 
other  vessels  pass  through  Vineyard  Sound  daily  in  full  sight  of  the  signal  flagstaff  on 
Nobsque  Point,  and  when  the  cautionary  signal  is  flying  many  vessels  can  be  seen 
making  for  Vineyard  Haven  and  other  harbors  in  this  vicinity. 

Forty-eight  cautionary  and  twenty-eight  cautionary  off-shore  signals  were  dis- 
played during  the  year  at  this  station. 

PUBLICATIONS. 


Number  of  Forms  22  issued  dm-iug  the  year  ending  June  30,  1880   34 

Total   34 

TANKTON,  DAKOTA. 
[Official  number,  95,] 

Latitude   42°  45' 

Longitude   97°  30' 

Elevation  of  barometer  above  mean  sea-level   1,228.44  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  six  years   28. 716 

Mean  annual  barometer  (reduced  to  sea-level)  for  five  years   30. 003 

Mean  annual  temperature  for  five  years   45°.  4 

Mean  annual  rainfall  for  six  years   28.25  inches. 


Established  April  1,  1873. 

Oflace,  Bruce's  Block,  corner  Thii^d  and  Capitol  streets. 

Sergeant  P.  J.  Huneke  was  in  charge  until  March  10,  when  he  was 
relieved  by  Corporal  T.  A.  Taylor.  There  is  no  assistant  at  this  station. 
One  was  on  duty,  temporarily,  during  the  illness  of  the  observer,  from 
February  10  to  March  26. 

The  office  was  moved  to  Bruce's  Block  on  August  1. 

The  station  has  not  been  inspected  during  the  year. 

On  June  1  a  river  gauge  was  placed  in  position  on  river  front  at  cor- 
ner of  Pine  and  Second  streets.  This  was  put  up  at  the  request  of  the 
Peck  and  Coulson  Steamship  Company,  for  the  annual  June  rise,  and 
proved  very  useful  to  them. 

Highest  water  in  the  river,  12  feet  2  inches,  occurred  July  1,  1879 ; 
lowest  water,  10  inches,  March  16. 

Extracts  from  tlie  observer's  semi-annual  reports  : 

Those  deriving  the  greatest  benefits  from  ilie  service  at  this  point  are  steamboat 
men  and  rivor  men,  to  whom  the  river  reports  are  very  useful  during  the  summer. 
Considerable  interest  has  been  taken  this  summer,  by  citizens,  in  the  temperature  and 
rainfall  data. 

The  Press  and  Dakotaiau  coutimie  to  publish  reports,  giving  stage  of  water,  maxi- 
nuim  temperatures,  and  rainfall  diu'ing  the  day;  also  to  publish  the  "Indications" 


for  this  section  received  with  press  reports. 

No  reports  of  any  description  are  received  at  this  station. 

PUBLICATIONS, 

Number  of  Forms  22  issued  during  the  year  ending  .lune  30,  1880   24 

Total   24 
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ATKA,  ALASKA. 

Latitude   52°  10' 

Longitude   174°  9' 

Established  May  4,  1879;  observations  commenced  May  7,  1879. 
No  reports  received. 


FLYING-STATION  AT  LIFE-SAVING  STATION  NO.  5,  FALSE 
OAEB,  NOETH  CAEOLINA. 

[Official  numher^  219.] 

Latitude   36°  38'  15" 

Longitude     73°  53'  00" 

Estabbslied  May  20,  1878. 

OfiSce,  in  United  States  Life-Saving  station. 

Private  E.  H.  Paxton  has  been  in  charge  during  the  year.  He  has 
no  assistant. 

The  station  was  inspected  in  February  and  reported  in  a  satisfactory 
condition. 

The  duties  of  this  station  are,  first,  to  keep  in  repair  the  sea-coast  tele- 
graph lines  from  Cape  Henry  to  Kitty  hawk;  second,  in  case  of  a  wreck 
to  proceed  to  and  open  telegraph  station  at  a  point  on  the  coast  near  the 
wreck ;  to  promptly  communicate  all  the  particulars  to  this  ofiice ;  to 
notify  the  Life-Saving  stations  near  the  wreck,  and  to  render  all  possible 
assistance. 

The  repair  man  from  this  station  is  required  to  make  a  weekly  trip  over 
the  entire  section  to  examine  the  lines  and  make  all  needed  repairs. 


FLYING-STATION  AT  SLOOP  POINT,  NOETH  CAEOLINA. 
[Official  mimber,  232.] 

Latitude   34°  19' 

Longitude   77°  48' 

EstabUshed  May  27,  1878. 

Office,  small  building  owned  by  Mr.  D.  McMillan. 

Corporal  C.  C.  Corbin  was  in  charge  of  this  station  until  March  15, 
when  he  was  relieved  by  Private  H.  S.  Gardiner.  One  assistant  has 
been  ordered  to,  and  one  relieved  from,  this  station. 

The  of&ce  has  been  enlarged  and  greatly  improved  during  the  year. 

There  are  no  meteorological  instruments  at  this  station. 

It  was  inspected  in  February  and  reported  in  satisfactory  condition. 

Extracts  from  the  observer's  semi-annual  reports : 

The  regular  repair  trips  have  been  faitMuUy  performed,  and  many  poles  cut  ofif  and 
reset  to  prevent  future  trouble. 

Wben  I  heard  of  the  wreck  of  the  Marian  Gage,  of  Philadelphia,  I  proceeded  at 
once  to  the  scene.  She  was  ashore  south  of  New  Eiver.  I  arrived  at  4  p.  m.  on  the 
4th  of  September,  1879,  opened  wreck  station,  reported  the  disaster  by  wire  to  the 
central  office,  and  rendered  all  the  assistance  in  my  power.  I  received  instructions 
from  office  of  the  Chief  Signal  OfiScer  on  the  6th  of  September,  to  discontinue  the 
wreck  station.  The  iron  poles,  erected  where  the  Wooden  poles  have  become  too  short 
and  worthless,  prove  to  be  what  has  long  been  Avanted  on  the  coast  Une.  Sloop  Point 
section  is  now  in  perfect  condition. 
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FLYING-STATION  AT  LIFE-SAVING  STATION  NO.  23,  LITTLE 
EGG  HARBOR,  NEW  JERSEY. 


39°  30'  5" 
740  17'  28" 


[Official  number,  222.] 

Latitude  , 

Longitude  

Established  as  a  repair  station  January  20,  1879. 
Office,  in  Life-Saving  Station  No.  23. 

Private  J.  H.  Fox  was  in  charge  until  March  1,  when  he  was  relieved 
by  Private  G.  W.  Chambers,  who  was  relieve(J  April  21  by  Private  W. 
Daly.  In  addition  to  keeping  that  section  of  the  telegraph  line  in  repair, 
the  Juan  in  charge  is  obliged,  in  case  of  wrecks,  to  at  once  place  himself 
in  communication  with  them,  to  render  all  aid  in  his  power,  and  to 
promptly  report  the  particulars  to  this  office  by  telegraph. 

Sunset  observations  only  are  taken,  which  are  forwarded  to  this  office 
by  telegraph,  daily,  when  the  observer  is  not  absent  on  repair  duty.  A 
daily  journal  is  kept. 

This  station  has  not  been  inspected  during  the  year. 


UNITED  STATES  TELEGRAPH  LINES— TEXAS  DIVISION. 


Table  showing  stations  on  the  United  States  military  telegraph  line,  Texas  division,  from 
which  reports  have  leen  received  during  the  year  ending  June  30,  1880,  unth  the  Mad  of 
reports  sent,  ivhether  complete  or  limited. 


Name  of  station. 


Character  of  reports  received  by  mail  on  Form  4 
(weekly). 


BfBme,  Tex  

Brackottville,  Tex  . . 
Brownsville,  Tex  . . . 

Castroville,  Tex  

Coleman  City,  Tex. . 

Concho,  Tex  

Kecatiir,  Tex  

Denison,  Tex  

Eagle  Pass,  Tex  

•  Edinburg,  Tex  

Fort  Davis,  Tex  

Fort  Elliott,  Tex.... 
Fort  Griffin,  Tox  ... 
Fort  McKavett,  Tex 
Fort  Reno,  Ind.  T . . . 

Fort  Sill,  Ind.  T  

Fredericksburg,  Tex 

Graham,  Tex  

Ilenriotta,  Tox  

Jacksboro',  Tex  

Laredo,  Tox  

Mason,  Tex  

Pilot  Point,  Tox  ... 
Bio  Grande  City,  Tvs. 
San  Antonio,  Tex  . . . 
Santa  Maria,  Tex  . . . 

Stockton,  Tex  

Snpnly,  Ind.  T  

Uvalde,  Tex  


(*) 
(*) 
(*) 
(*) 
(*) 
(*) 

n 
n 
(*) 
(*) 

(*) 

Oct  19,1879 
(*) 
(*) 

Nov.  1,1879 
(*) 
(*) 

(*) 
(*) 
(*) 
(*) 
(') 
(') 
(*) 


Complete  observations  taken  four  times  a  day. 
Complete  observations  taken  eight  times  a  day. 
Comi)lete  observations  taken  four  times  a  day. 

Do. 

Do. 

Do. 

Do. 

Complete  observations  taken  eight  times  a  day. 
Complete  observations  taken  four  times  a  day. 
Complete  observations,  except  barometric,  taken 

four  times  a  day. 
Complete  observations  taken  four  times  a  day. 

Do. 

Do. 

Do. 

Complete  observations  taken  four  times  o,  day. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Comjilote  obsorv.a  tioiis  talien  eight  times  a  d.iy . 
Complete  observations  taken  lour  times  a  day. 
Complete  observations  taken  fonr  times  a  day. 


*  Reporting  at  date  of  last  annual  report,  Juno  30,  1870. 
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Report  of  stations  on  the  United  States  military  telegraph  line,  Texas  divis- 
ion, compiled  from  the  annual  report  of  Lieut.  C.  A.  Tingle,  Second 
United  States  Artillery,  Acting  Signal  Officer  in  charge,  and  from  data 
on  file  in  the  office  of  the  Chief  Signal  Officer. 

BCEENE,  TEXAS. 


[Official  number,  207.] 

Latitude   29°  48' 

Longitude    98°  :  {9' 

Elevation  of  barometer  above  moan  sea-level   1, 333.  00  feet. 

Mean  barometer  (corrected  for  temperature  and  instrumental  error  only)  for 

the  year  ending  June  30,  1880   28. 558 

Mean  annual  rainfall  for  one  year   17. 87  inches. 


Established  May  G,  1876 ;  observations  commenced  August  27,  1876. 

Office,  in  building  occupied  as  store  on  Main  street. 

Mr.  Eugeue  Laue,  ci^dlian,  lias  been  in  charge  during  the  year. 

This  station  maintains  in  repair  35  miles  of  wire. 

Receipts.— Thin  line,  $117.70;  other  lines,  $126.37;  total,  $304.07. 
Free  business,  $41.15. 

The  station  has  combination  telegraph  instruments  and  a  complete  set 
of  meteorological  instrumeuts  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  May,  and  found  in  good  condition. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    24 

Total   24 

BEAOKETTYILLE,  TEXAS. 

{Official  number,  204.] 

Latitude   29°  17' 

Longitude   100°  51' 

Elevation  of  barometer  above  mean  seo.-level   1, 050.  00  feet. 

Meau  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30,  1880   28. 833 

Mean  annual  rainfall  for  two  years   21.09  inches. 


Established  September  1, 1875;  observations  commenced  May  2, 1876. 
Office,  telegraph  building  on  north  hill  of  city. 

Lance  Sergeant  J.  A.  Gleason  has  been  in  charge  during  the  year. 
Four  assistants  have  been  ordered  to,  and  four  relieved  from,  this  station. 

This  station  maintains  in  repair  41  miles  of  wire. 

Receipts.— This,  line,  $775.13;  other  lines,  $272.97;  total,  $1,048.10. 
Free  business,  $942.72. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  May. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    24 


Total 


24 
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BROWNSVILLE,  TEXAS. 

[Official  number,  174.] 
Latitude   26°  00' 

Longitude  970 

Elevation  of  barometer  above  mean  sea-level  „ .  "43  49  fe^f 

Mean  annual  barometer  (corrected  for  temperatirre  and'inVtrument'al'error ' 

only)  for  the  year  ending  June  30,  18(^0   oq  qoc: 

Mean  annual  rainfiall  for  three  years  ■32;34  inches. 

^^Esteblished  August  25,  1875;  observations  commenced  September 

Office,  Elizabeth  street,  adjoining  custom-house. 

Private  J.  Williams  has  been  in  charge  during  the  year. 

This  station  maintains  in  repair  15  miles  of  wire. 

Eeoeipts.— This  line,  $1,081.51 ;  other  Unes,  $72.45:  total,  $1,153.96. 
Free  business,  $602.  '        '  ' 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
ofnce. 

The  station  was  inspected  in  April  and  found  in  good  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issiied  during  the  year  ending  June  30,  1880    24 

Total  ~ 

CALLAHAN  CITY,  TEXAS. 
Established  April  2,  1880. 

Civilian  C.  A.  Doty  has  been  in  charge  since  date  of  establishment. 
Ihis  station  maintains  in  repair  40  miles  of  wire. 
Receipts.— This  line,  $43.30  ;  other  lines,  $64.42 ;  ' total,  $107.92. 
The  station  is  supplied  with  a  set  of  telegraph  instruments  and  repair 
tools. 

No  meteorological  observations  are  taken. 


CAMBRIDGE,  TEXAS. 
[Official  number,  150.] 

Latitude  ,  ,00  m' 

Longitude  ■  ! ' '. ." ' ' ' ! '. ". ". ".  930  OO' 

Established  June  17,  1875;  closed  January  5,  1878;  re-opened  June 
I,  1878;  observations  commenced  January  22,  1876;  discontinued  Janu- 
ary 5,  1878 ;  re  opened  July  1,  1879 ;  closed  April  15,  1880. 

Civilian  W.  M.  Weddington  was  in  charge  until  closing  of  station. 

Receipts.— This  line,  $83.56 ;  other  lines,  $82.23  ;  total,  $165.79. 

There  are  no  meteorological  iDstruments  at  this  station. 

CANTONMENT,  INDIAN  TERRITORY. 
Established  September  13,  1879. 

Civilian  W.  S.  Hibbard  has  been  in  charge  since  date  of  establish- 
ment. 
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This  station  maintains  in  repair  55  miles  of  wire. 
Beceipts.— This.  Une,  $47.37;  other  lines,  $123.10;  total,  $170.47.  Free 
business,  $89.14. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair  tools. 
No  meteorological  observations  are  taken. 

OASTEOVILLB,  TEXAS. 

[Official  numher,  149.] 

Latitude   29°  25^ 

Longitude   98°  50' 

Elevation  of  barometer  aljOYe  mean  sea-level   686.00  feet. 

Me<an  annual  barometer  (corrected  for  temperature-  and  instrumental  error 

only)  for  the  year  ending  June  30,  1880    29. 21.'> 

Mean  annual  rainfall  for  two  years   16.44  inches. 

Established  September  29,1875;  observations  commenced  January 
22,  1876. 

Office,  Yance  House,  southwest  corner  Main  and  First  streets. 
Private  Thomas  Jones  has  been  in  charge  during  the  year. 
This  station  maintains  in  repair  42  miles  of  wire. 
Receipts.— This  line,  $237.56 ;  other  lines,  $62.75 ;  total,  $300.31.  Free 
business,  $52.14. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 
A  daily  sunset  observation  is  forwarded  by  telegraph. 
The  station  was  inspected  in  May  and  found  in  satisfactory  condition, 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880     24 

Total   24 

COLEMAN  CITY,  TEXAS. 
[Official  number,  151.] 

Latitude   3P  5,V 

Longitude   99°  10' 

Elevation  of  barometer  above  mean  sea-level  Not  determined. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30, 1880   28. 207 

Mean  annual  rainfall  for  two  years   23.69  inches. 

Established  April  1,  1877 ;  observations  commenced  July  1,  1877. 

Office,  TJ.  S.  M.  T.  building,  southeast  corner  Commercial  avenue  and 
Live  Oak  street. 

Private  G.  S.  Livingston  has  been  in  charge  during  the  year. 

This  station  maintains  in  repair  53  miles  of  wire. 

Beceipts.— This  line,  $271.69;  other  lines,  $392.90;  total,  $664.59. 
Free  business,  $29.39. 

The  station  has  a  complete  set  of  meteorological  and  combination  tel- 
egraph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  March  and  found  in  excellent  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 
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CONCHO  (FORT  CONCHO),  TEXAS. 

[Official  number,  153.] 

Latitude  : . . .    310  22 

Longitude  •.  "...  100°  20' 


Elevation  of  barometer  above  mean  sea-level   1,754.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30,  1680    28. 134 

Mean  annual  rainfall  for  two  years   21.60  inches. 

Establislied  October  10,  1875 ;  observations  commenced  Marclx  19, 
1877.  ' 
Office,  near  post  trader's  store. 

Private  E.  G.  Prince  was  in  charge  until  April  14,  when  he  was  re- 
lieved by  Private  A.  J.  Henry.  Two  assistants  have  been  ordered  to, 
and  two  relieved  from,  this  station. 

This  station  maintains  in  repair  92  miles  of  wire. 

Beceipts.—T^his  line,  $918.96;  other  lines,  $575.00;  total,  $1,494.56. 
Free  business,  $840.06. 

The  station  has  a  complete  set  of  meteorological  and  telegraph  instru- 
ments and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  March. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

DAVIS  (FOET  DAVIS),  TEXAS. 

[Official  number,  103.] 

Latitude   30°  30' 

Longitude  ,   103°  -45' 

Elevation  of  barometer  above  meau  sea-level   4,918.00  feet.  (?) 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  ouly) 

for  the  year  ending  June  30,  1880    25.  209 

Mean  annual  rainfall  for  one  year   21.41  inches. 


Established  December  24,  1877;  observations  commenced  April  3, 
1878. 

Office,  adob6  building,  just  outside  of  reservation. 

Private  A.  Coleman  was  in  charge  until  October  25;  Private  F.  Bel- 
ford  from  October  25  until  January  1,  and  Private  E.  J.  Somers  from 
February  1  to  date.  A  civilian  messenger  is  employed  at  this  station. 
An  assistant,  civilian,  was  on  duty  from"  November  27  to  February  19. 

This  station  maintains  in  repair  175  miles  of  wire. 

Receipts.— This  line,  $407.83 ;  other  lines,  $131.92 ;  total,  $539.75.  Free 
business,  $607.05. 

The  station  is  supplied  with  a  complete  sot  of  meteorological  and  tele- 
graph instruments  and  rei)air  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  obscrvatio^is  are  forwarded  to  the  central 
office. 

The  station  was  inspected  in  April  aiul  found  in  fair  condition. 

PUHLIOATIONS. 

Number  of  Forum  22  issuod  during  iho  ye;ir  ending  Juno  30, 1880   24 


Total 


24 
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DECATUE,  TEXAS. 
[Official  number,  153.] 

Latitude   33°  10' 

Longitude     97°  :!U' 

Meau  annual  barometer  (correctedior  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880   28. 71G 

Mean  annual  rainfall  for  two  years   26.81  inclies. 

Establislied  February  1, 1876 ;  observations  commenced  April  1, 1877. 

Civilian  Operator  W.  W.  Holmes  was  in  charge  until  May  17,  wben 
he  was  relieved  by  Private  E.  A.  Thomas.  There  is  no  assistant  at  this 
station. 

This  station  maintains  in  repair  37  miles  of  wire. 
Receipts.— line,  $243.52 ;  other  lines,  $330.83 ;  total,  $573.35,  Free 
business,  $27.01. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  March  and  not  found  in  a  satisfactory 
condition.    A  change  in  the  observer  was  subsequently  made. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  tlie  year  ending  June  30,  1880   24 

Total   24 

DENISON,  TEXAS. 
'Official  mmher,  154.] 

Latitude   33°  50' 

Longitude   96°  40' 

Elevation  of  barometer  above  mean  sea-level   707.40  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  four  years  29. 211 

Mean  annual  barometer  (reduced  to  sea-level)  for  two  years   29. 984 

Mean  annual  temperature  for  two  years   64°  3 

Mean  annual  rainfall  for  four  years   39.08  inches. 

Established  December  IG,  1874:  observations  commenced  September 
1, 1875. 

Office,  Munson's  Building,  southwest  corner  of  Gandy  street  and 
Rusk  avenue. 

At  this  station  are  the  headquarters  of  the  officer  in  charge. 

Sergeant  Herrmann  Erey  was  inchargeof  the  meteorological  wort  until 
May  6,  when  he  was  relieved  by  Sergeant  Will  Stromberger,  who  had 
been  acting  as  chief  clerk.  Sergeant  W.  T.  Blythe  is  in  charge  of  the 
operating  room.   There  are  two  assistants  at  this  station. 

This  station  maintains  in  repair  40  miles  of  wire. 

Receipts. —This  line,  $1,592.05.   Free  business,  $247.35. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Eight  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  was  inspected  in  March  and  found  in  excellent  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total....  ,   24 
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EAGLE  PASS,  TEXAS. 
[Official  number,  155. J 

Latitude  

Longitude  .^fi^^^ 

Elevation  of  barometer  above  mean  sea-'leveV ' 710  nn 
Mean  annual  barometer  (corrected  for  temperatm-e  and  iMtaVmontaiVrVor"  01117) 

for  the  year  ending  June  30,  1880   ..q  „„„ 

Mean  annual  rainfall  for  two  years  1 ".i! ' yo.ie  inches 

^g^|™isl'edJanuaiy  19, 1875;  observations  commenced  November  2C, 

Office,  Northeast  corner  Jefferson  and  Ford  streets. 
I  rivate  F.  Belford  was  in  charge  untU  October  25,  when  lie  was  re- 
lieved by  Private  A.  Coleman.    A  civilian  messenger  is  on  duty  at  this 

This  station  maintains  in  repair  44  miles  of  wire 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three  reo  u- 
office  ^^""^^  '^""'^^^  observations  are  forwarded  to  the  central 

The  station  was  inspected  in  May  and  found  in  fair  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  no,  1880   04 

'r°tal  -~~ 

EAGLE  SPEINGS,  TEXAS. 

Established  April  1,  1879;  discontinued  November  27  1879 
Civilian  operator  E.  M.  Dunbar  was  in  charge  until'  November  27 
when  the  station  was  discontinued.  '  ' 

EDINBUEG,  TEXAS. 
[Official  number,  156,] 

Latitude   .„ 

Longitude  I ! qoot 

Mean  annual  rainfall  for  (uie  year  ''1  'iT  inches 

Established  September  12,  1875;  observations  commenced  IMav  27, 
1877.  ■  ' 

Civilian  operator  W.  II.  Taylor  has  been  in  charge  during  tiie  >  ear 
He  has  no  assistant.  "  >^ 

This  station  maintains  in  repair  3G  miles  of  wire. 

Receipts  — This  line,  $120.21;  other  lines,  $37.05;  total,  $103.80.  I^^ive 
Itnsiness,  $111.00. 

The  station  is  su])plied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  a.  i)artial  set  of  meteorological  instruments 
A  daily  sunset  observation  is  forwarded  by  telegraph 
The  station  was  inspected  in  April  and  found  in  good  condition. 

rUBLlOATIONS. 

Nnmber  of  Forms  'J2  issu.'d  during  the  year  ending  June  :iO,  1880    04 

Total  
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ELLIOTT  (FORT  ELLIOTT),  TEXAS. 

Latitude   35°  31' 

Longitude   100^  27' 

Established  November  29, 1879. 
Office,  soutbeast  corner  of  post. 


Corporal  W.  J.  Cundall  has  been  in  charge  of  station  since  its  estab- 
lishment.  A  civilian  messenger  is  on  duty  here. 

The  station  maintains  in  repair  42  miles  of  wire. 

Beceipts.— This  line,  $118.06;  other  lines,  $157.12;  total,  $275.18. 
Free  business,  $196.96. 

The  station  is  sui3plied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  has  not  been  inspected. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  188l»   14 

Total   14 

FEEDEEIOKSBUEG,  TEXAS. 

[Official  number,  157.] 

Latitude   30°  20' 

Longitude     98°  40'' 

Elevation  of  barometer  above  mean  sea-level  1,614.00  feet. 

Mean  annual  rainfall  for  two  years   20..52  inclies., 


Established  March  14,  1876;  observations  commenced  April  1,  1877.. 
Office,  Mmitz  Hotel,  Main  street. 

Private  0.  F.  Tansill  has  been  in  charge  during  the  year.  He  has  no 
assistant. 

This  station  maintains  in  repair  41  miles  of  wire. 
Eeceipts.— This  line,  $283.76;  other  lines,  $188.11;  total,  $471.87. 
Free  business,  $49.41. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 
A  daily  sunset  observation  is  forwarded  hy  telegraph. 


The  station  was  inspected  in  May. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  .Tune  30,  1880. i   -^4 

Total   24 

GEAHAM,  TEXAS. 
[Official  mimher,  183.] 

Latitude   33"  01' 

Longitude  ;  _   DRo  27' 


Established  June  16,  1876;  observations  commenced  March  4,  1877. 

Private  M.  McCarty  was  in  charge  until  July  30 ;  Civilian  Floyd  Shock, 
from  July  30,  1879,  to  February  23,  1880 ;  Civilian  E.  L.  Moore,  from 
May  1  to  June  3,  and  Civilian  John  L.  Janes,  from  June  3  to  date.  Sta- 
tion was  temporarily  closed  from  February  23  to  May  1. 
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This  station  luaiutaius  in  repair  oO  miles  of  ^yire. 

Beceipts.—This  line,  $283.70;  other  lines,  $188.11:  total,  $471.87. 
Free  business,  $19.14. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  in  January  and  in  March. 

PUBLICATIONS. 


Number  of  Forma  22  issued  during  the  year  ending  June  oO,  1880   14 


GEIEESON  SPEINGS,  TEXAS. 
Established  July  9,  1879. 

Corporal  J.  M.  Kistler  was  in  charge  untU  August  20 ;  Trivate  P.  M. 
Wilson,  from  August  20  to  October  2 ;  Private  E.  0.  Imlay,  from  Octo- 
ber 2  to  April  22,  and  Civilian  E.  ¥.  J.  McCarthy,  from  April  22  to  date. 

This  station  maintains  in  repair  64  miles  of  wire. 

Eeceipts.— This  line,  $110.35;  other  lines,  $0.27;  total,  $122.02.  Free 
business,  $95.19. 

The  station  is  supplied  with  a  partial  set  of  telegraph  instruments  and 
repair  tools. 
No  meteorological  observations  are  taken. 
The  station  has  not  been  inspected  during  the  year. 

GRIFFIN  (FORT  GRIFFIN),  TEXAS. 


[Official  mmher,  158. j 


Latitude. 


53' 


Longitude   990  21 

Elevation  of  barometer  above  moan  sea-level   1  200.00  feet 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30, 1880    28. 722 

Jlcan  annual  rainfall  for  two  years   24.35  inchest 

lOstablished  July  1,  1875 ;  observations  commenced  January  22,  1870, 

Office,  southwest  corner  of  Griffin  avenue  and  Boundary. 

Private  J.  T.  Bradley  has  been  in  charge  diu-ing  the  year. 

This  station  maintains  in  repair  41  miles  of  wire. 

Eeceipfft.—Thiti  line,  $301.47;  other  lines,  $459.73;  total,  $821.20. 
Free  business,  $313.05. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  com- 
bination telegraph  instruments  aiul  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

The  station  was  inspected  in  January  and  in  March.  Although  t  he 
station  was  found  in  fair  condition  the  observer  was  reduced  to  the 
ranks  for  neglect  of  duty. 


PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  ;U),  IHHO   24 

Total   2\ 
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HENEIETTA,  TEXAS. 
[Official  number,  196.] 

Latitude   ;«o  42' 

Longitude   98°  00' 


Established  February  1,  1877;  observations  commenced  February  13, 
1878;  discontinued  May  25,  1878;  recommenced  February  9,  1879. 
Office,  northwest  corner  of  the  public  square. 

Private  John  McOann  was  in  charge  until  March  10,  when  he  was  re- 
lieved by  Private  H.  M.  Woodward  and  ordered  to  Denison  for  discharge. 
A  civilian  operator  was  on  duty  at  this  station  from  March  10  to  28. 

This  station  maintains  in  repair  44  miles  of  wire. 

J?em>fe.— This  line,  $300.67;  other  lines,  $313.65;  total,  $614.32. 
Free  business,  $37.65. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools.  < 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  has  not  been  inspected  during -the  year. 

PUBLICATIONS. 


Number  of  Forms  22  issued  duriug  the  year  ending  June  30,  1880   24 

Total  =  .   24 

JACKSBOEOUGH,  TEXAS. 
[Official  number^  159.] 

Latitude   33°  10' 

Longitude   98°  00' 

Elevation  of  barometer  above  mean  sea-level   1,119.23  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)for  the  year  ending  Juno  30,  1880    28.  865 

Mean  annual  rainfall  for  two  years  27.57  inches_ 


Established  May  8,  1875 ;  observations  commenced  November  8, 187 6. 

Office,  building  on  northwest  corner  of  block  west  of  the  square. 

Civilian  J.  T.  Marshall  was  in  charge  during  the  year.  An  assistant 
was  on  duty  from  September  29  until  October  30.  A  civilian  assistant 
has  been  on  duty  from  June  14  to  date. 

This  station  maintains  in  repair  58  miles  of  wire. 

Receipts.— 'Ihis  line,  $217.89 ;  other  lines,  $234.06 ;  total,  $451.95.  Free 
business,  $128. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 
A  daily  sunset  observation  is  forwarded  by  telegraph. 
The  station  was  inspected  in  March  and  found  in  fair  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    22 


Total 


22 


104 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


LAEEDO,  TEXAS. 
[Official  number,  160.1 

Latitude  

Longitude  -.'."''."['.[ 27°  32" 

Elevation  of  barometer  above  mean  sea-level" '.'.".[ Vn'r^noZ^f 

Mean  annual  rainfall  for  three  years  no";;  .2^- ^55 

^^Established  December  16,  1875;  observations  commenced  Augnst  6, 

Office,  southeast  corner  of  Market  Plaza. 

bv  Se  F  eSJ'^'a  '^^'^^  ^^-^  ^'  ^^^^  relieved 
i~tntty^^^^^^^^^^  messenger  and  operator  and  repair 

This  station  maintains  in  repair  85  miles  of  wii'e 

rrfeT£4t2l?2V'''''-'''  other  lines,  $1,056.02 ;  total,  $2,469.41. 

TV,?Jl\'""''^*  Observation  is  forwarded  by  telegraph. 

ditTon  A  cTa^e  In'l^Tf  ^^^^  ^'^^^  ^^^^"^  satisfactory  con- 
(iicion.   A  change  in  the  observer  was  subsequently  made. 

PUBLICATIONS. 

Number  of  Forn,s  22  issued  duriug  the  year  ending  June  30,  1880   24 

Total    

  24 

LIVE  OAK,  TEXAS. 
[Official  number,  228.] 
Ee-established  July  8,  1879,  as  a  repair  station. 
^^^"SoiJ^^^J^j^Sr^  J"'^  was  re. 

This  station  maintains  in  repair  52  miles  of  wire 
Receq,f^.-Th\s  line,  $23.54 ;  other  lines,  $1.62  ;  total,  $li5  16 
No  meteorological  observations  are  taken.  ' 
^^^Ihe  station  has  a  complete  set  of  telegraph  instruments  and  repair 
It  has  not  been  inspected. 

MASON,  TEXAS. 
[Official  number,  202.1 

Latitude  

Longitudo     30"  42' 

Elcval  ion  of  b;i,r()iiiH,('i'  VImu  r  inVin"  "^'^v,"  i  1 99°  2' 
Mean  ;innii;i,l  b;i.r.)inrl rr  ( ,.nriv(-l rd  I  m'  ,'  „  ',.  .   , 1,(520.00  foet. 

for  (he  yiv.xr  ending  .Tmi„  :;o  ISSit  nistrunioiital  errorouly) 

Mean  aun'ual  rainfajTrm- 1  wo  vca  rs 28.  34'i 

i.i  J.        1    1      -  '    1!>.08  inches. 

^^Established  7<.,„n.ry  7,  1876;  observations  co.n,nonc<.,l  IWuary  8, 

Office,  Md.arfc  Building,  northwest  corner  Public  Square. 
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Private  li.  J.  Someis  was  iu  charge  until  January  13 ;  Private  F.  Bel- 
foi'd,  from  January  13  until  May  6,  when  he  was  relieved  by  Sergeant 
H.  Prey. 

This  station  maintains  iu  repair  55  miles  of  wire. 
Beceipts.— This  line,  $147.21 ;  other  lines,  $102.39 ;  total,  $249.60,  Free 
business,  $252.57. 

The  station  is  supi)lied  with  a  complete  set  of  meteorological  and  com- 
bination telegraph  instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three  reg- 
ular telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  was  inspected  in  June  and  found  in  good  condition. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total  :  „  ~Vi 

MoKAVETT  (FOET  McKAVETT),  TEXAS. 

[Official  number,  161.] 

Latitude   30°  46' 

Longitude   99°  58' 

Elevation  of  barometer  above  mean  sea-level    1,217.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30, 1880   27. 739 

Mean  annual  rainfall  for  two  years   19.26  inches. 


Established  October  19,  1875  :  observations  commenced  January  22, 
1876.  ' 

Office,  northwest  corner  Headquarters'  Building. 

Corporal  J.  C.  Eickli  was  in  charge  until  July  30 ;  Private  M.  Mc- 
Carty,  from  July  30  to  August  29 ;  Private  E.  C.  Imlay,  from  August 
29  to  October  2,  and  Private  P.  M.  Wilson  from  October  2  to  date.  He 
has  no  assistant.  Corporal  J.  M.  Kistler  was  on  dutv  as  repair  man 
from  August  20  to  December. 

This  station  maintains  in  repair  54  miles  of  wire. 

i^eceipte.— This  line,  $183.79;  other  lines,  $135.40 :  total,  $319.19.  Free 
business,  $124.72. 

The  station  is  supplied  witli  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 
A  daily  sunset  observation  is  forwarded  by  telegraph. 
The  station  was  inspected  in  June  and  tbuud  in  fair  condition. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  Juuo  30,  1780   24 

Total   24 

PILOT  POINT,  TEXAS. 

[Official  number,  162.] 

Latitude   33°  20' 

Longitude  96°  50  ' 

Elevation  of  barometer  above  mean  sea-level   800.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30, 1880   29. 220 

Mean  annual  rainfall  for  one  year   6.29  inches. 
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oS^?  wm"^  '^'^''ilS  ^^^^ '  Observations  commenced  August  5,  1877. 

Office,  Wilson's  Block,  north  west  corner  Public  Square.  ' 

ir-rivate^.  1 .  Beeves  was  in  charge  until  April  22,  when  ho  was  re 
heved  by  Private  E  0.  Imlay.    Ther'e  is  no  assistant  ^t  thS  station' 

-Lnis  station  maintains  in  repair  41  miles  of  wire 
biSlfile^i?.' other  lines,  $168.70';  total,  $277.03.  Free 

^- supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

ihe  station  was  inspected  in  March  and  found  in  bad  condition  Pri- 
vate Beeves  was  subsequently  discharged  the  service. 

PUBLICATIONS. 

Number  of  Forms  22  isaued  ctiiriug  tlio  year  eDtling  June  30,  1880   24 

 ~~ 

BENO  (POBT  BENO),  INDIAN  TEEBITOBY. 

Latitude   iro 

Longitude  98°  l 

Established  August  31,  1870. 

Civilian  A.  Shilliuglaw  was  in  charge  until  January  29  :  Private  J.  P 
March  sTodatr'''''"^         ^^''^''^  ^'  ^""'^  ^^^geant  P.  J.  Huneke  from 
This  station  maintains  in  repair  43  miles  of  wire 
Becdpts.—TMs  lim,  $110.55-,  other  lines,  $307.93;  total,  $418.48.  Free 

to^s^  ^^'"^^^^^       ^  complete  set  of  telegraph  instruments  and  repair 

No  meteorological  observations  are  taken. 
The  station  was  inspected  in  November. 

BIO  GBANDE  CITY,  TEXAS. 
[Official  number,  164. J 

Latitude  

Longitude   V.V.V  ' ".' ' qco  a  ' 

Elevation  of  barometer  above  mean  Voa-ievel  '.V.'.'.V.V.  .  \ Not  HeVermin aH 
Mean  annual  barometer  (corrected  for  temperature  and  instrum.;nt..al  eiiof 

only)  for  the  year  ending  June  30,  1880..  on  -on 

Moan  annual  rainfall  for  two  years  '.  .'.V.V.'.'.V 25  3'>  inches 

E^ablished  May  28,  1875;  observations  commenced  March  12, 1876 

Oflflce,  near  headquarters  Fort  Binggold.  ' 

Corporal  H.  C.  Wineland  has  been  in  charge  during  the  vear  A 
civilian  messenger  has  been  on  duty  during  the  year.  A  repair  ma,n 
was  on  duty  until  May  1.  Mr.  W.  H.  Taylor  was  ^temporarily^on  dTty 
from  June  12  to  June  19.  ^ 

This  station  maintains  in  repair  76  miles  of  wire 

Bcccipts.— This  line,  $558.48;  other  lines,  $469.70:  total,  $1  02818 
Free  business,  $455.30.  ' 

The  station  is  supplied  with  a  complete  sot  of  meteorological  and  tel- 
egraph instruments  and  re])air  tools. 

A  daily  .sunset  observation  is  CoTwardod  by  teleo-ra])]i 

The  station  was  inspected  in  Aju  il  and  found  in  good" condition 
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PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   '24 

Total.........     24 

SAN  ANTONIO,  TEXAS. 
[Official  number,  197.] 

Latitude   29°  28' 

Longitude   98°  22' 

Elevation  of  barometer  above  mean  sea-level   676.73  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30,  1880   29. 331 

Mean  annual  barometer  (reduced  to  sea-level)  for  one  year   29, 865 

Mean  annual  rainfall  for  two  years   31.15  inches. 

Establislied  September  22,  1875;  observations  commenced  August 
13, 1876. 

Office,  Yturri  street,  between  Main  and  Market  streets. 

Private  O.  S.  Golladay  was  in  charge  until  May  17,  when  he  was 
placed  in  arrest.  Private  A.  J.  Henry  was  placed  in  charge  of  the  sta- 
tion. A  civilian  messenger  has  been  on  duty  during  the  year.  There 
is  one  assistant  at  this  station. 

This  station  maintains  in  repair  29  miles  of  wire. 

Eeceipts.— This,  line,  $3,390.89;  other  lines,  $107.57;  total,  $3,498.40. 
Free  business,  $1,754.37. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Eight  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

The  station  was  inspected  in  May  and  found  in  an  unsatisfactory  con- 
dition, and  a  change  in  the  observer  was  made. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880. ..  1,519 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   1,543 


SANTA  MARIA,  TEXAS. 
[Official  number,  221.] 
Established  April  25, 1878,  as  a  repair  station. 

Private  J.  0.  GaUoway  has  been  in  charge  during  the  year.  He  has 
no  assistant. 

This  station  maintains  in  repair  27  miles  of  wire. 

Eeceipts.— This  line,  $227.98;  other  lines,  $42.18;  total,  $270.16.  Free 
business,  $105.04. 

The  station  has  a  set  of  telegraph  instruments  and  repair  tools. 

No  meteorological  observations  are  taken. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  has  not  been  inspected  during  the  year. 
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SILL  (FOET  SILL),  INDIAN  TEEEITORT. 

[Official  number,  165.] 
Latitude   „,„„, 

Longit.de  ^  ^4°  40; 

Elevation  of  baBometer  above  mean  sea-leveL..   {Vohmf  + 

on^yKoiryeTf^""  ^mperature 'and  instrum^ntai  eiror 

Mean  annual  rainfall  for  two  years  y.."l^.^^'''y,ll^''"/_''[^^^^'' '29  38  imihes 

^^Established  June  23,  1875^  observations  commenced  September  9^ 
offic?^^'  "^^^"^  ^^^*^east  corner  of  the  post  and  south  of  quartermaster's 

Sergeant  John  McGlone  has  been  in  charge  during  the  year  He  has 
no  assistant.  o      j     •  uo-o 

This  station  maintains  in  repair  60  miles  of  wire 

bu5nS%42™f'°'''^^*^"^^'  other  lines,  $256.44;  total,  $399.80.  Free 

This  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph mstruments  and  repair  tools. 

Four  fuH  meteorological  observations  are  taken  daily.  The  three 
Su)ffice     "'"''^  ^""^""^  observations  are  forwarded  to  the  cen- 

The  station  has  not  been  inspected. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880  , .  24 

T^t-l  ~i 

STOCKTON  (FOET  STOCKTON),  TEXAS. 
[Official  mmber,  166.] 

Latitude   „„„ 

Longitude  .  .  "' 1 09°  ^n' 

Elevation  of  barometer  above  mean  sea-ievel".'. ' ". VoA"?  nn  w 
Mean  annual  barometer  (corrected  for  temperatuVeaVidVn^trum^nt;!  error 
only)  for  the  year  ending  June  ;.tO,  1880....  ■moni.u  erioi 

Mean  aqnual  rainfall  for  two  years  8  80  inches 

1  flY^"'*"^*^  February  26,  1876;  observations  commenced  November 
Office,  one-half  mile  south  of  post. 

Private  J.  H.  Henry  was  in  charge  until  April  1,  3880,  when  lie  was 
relieved  by  Private  M.  McCarty.  ,nmr.  iKwas 

This  station  maintains  in  repair  69  miles  of  wire 

.<>feTSi4t78lS6'  '''''' 

gr5  i^:ijZSi?s  S^;L;::lr  ^T^^'^  -teorological  and  tele- 

Four  fuU  meteorological  observations  are  taken  daily.    The  three 

I"r/a  offlc(f  ^^'''''^    '        """^^^  observations  are  forwar,io<l  to  the  cen- 
The  station  was  inspected  in  April  and  found  in  fair  condition. 
ruBLrcATroNS. 

Number  of  Forms  32  issued  during  the  year  eudiiig  .ImiC:       ISHo  24 

Total   — - 

 -   24 
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SUPPLY  (OAMP  SUPPLY),  INDIAN  TEEEITOEY. 

Latitude.'   36°  33' 

Longitude   99°  32' 

Established  October  7,  1879. 

Private  J.  P.  Sherry  was  in  charge  until  October  25,  civilian  C.  W. 
Almy  from  October  25  to  May  6,  and  Private  Harry  Marsh  from  May  0 
to  date. 

This  station  maintains  in  repair  71  miles  of  wire. 
Receipts.— This  line,  $43.91 ;  other  lines,  $94.99 ;  total,  $138.90.  Free 
business,  $72.10. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph  instruments  and  repair  tools. 
The  station  was  inspected  in  December,  1879. 

UVALDE,  TEXAS. 

[Official  number,  167.] 

Latitude   2,9^  1-3 

Longitude  99°  40' 

Elevation  of  barometer  above  mean  sea-level   891.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  inatrumental  earor 

only)  for  the  year  ending  June  30,  1880   29. 069 

Mean  annual  rainfall  for  two  years   21.58  incliea. 

Established  September  6,  1875;  observations  commenced  May  20, 
1876. 

Office,  a  building  facing  northeast  by  east. 

Private  W.  Norrington  is  in  charge.  He  has  no  assistant.  (Corporal 
T.  Cleary  was  on  duty  from  April  20  to  June  4. 

This  station  maintains  in  repair  50  miles  of  wire. 

Beceipts.— This  line,  $287.55,-  other  lines,  $85.63;  total,  $373.18. 
Free  business,  $58.48. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraplj. 

The  station  was  inspected  in  May  and  found  in  fair  condition. 

PUBLICATIONS. 

Number  of  Forms  22  issued  duriug  tlie  year  ending  June  30, 1880   24 

Total   24 

WICHITA  AGENCY,  INDIAN  TEEEITOEY. 

Latitude....:   35°  7' 

Longitude   98'^  12' 

Established  December  22,  1879. 

Private  James  P.  Sherry  has  been  in  charge  since  establishment.  He 
has  no  assistant. 

This  station  maintains  in  repair  34  miles  of  wire. 

Beceips.— This  line,  $36,66;  other  lines,  $45.66;  total,  $82.32.  Free 
business,  $17.09. 

The  station  has  a  complete  set  of  telegrai)h  instruments  and  repair 
tools. 

No  meteorological  observations  are  taken. 


no 


EEPORT  OF  THE  CHIEF  SIGNAL  OFFICER, 


NEW  MEXICO  DIVISION. 

Table  showing  stations  on  the  United  States  military  telegraph  lines,  New  Mexico  dimsion 
J  ram  which  reports  have  been  received  during  the  year  ending  June  30  1880.  ' 


JName  oi  station. 

Keports  com- 
menced. 

Keports  dis- 
continued. 

Number  of  re- 
ports by  tele- 
graph, (daUy). 

Character  of  reports  received  by  mail  on 
Form  4,  (weekly). 

Albuquerque, N.  Mex.. 

Bernalillo,  N.  Mex  

El  Paso,  Tex  

(*) 

June  1,1879 
(*) 

(*) 
(*) 

(*) 
(*) 

('■) 

Nov.  20, 1879 
(*) 

July  1,1879 

1 

Complete  observations  taken  four  times 
a  day. 

Complete  observations  taken  four  timea 
a  day. 

Complete  observations  taken  seven  timea 
a  day. 

Complete  observations  taken  four  times 
a  day. 
i>o. 

May  1,1880 

Fort  Bayard,  N.  Mex  . . 
La  Mesilla,  N.  Mex  

Las  Cruces,  N.  Mex  

Los  Lunas.  N.  Mex  

4 
1 

June  20, 1880 

1 
4 

1 

4 

4 

Santa  F6,N.  Mex 

Shakespeare,  N.  Mex. . . 
Silver  City,  N.  Mex  .... 

Socorro,  N.  Mex  

Report  of  stations  on  the  United  States  military  telegraph  Ihie,  New  Mex- 
ico division,  compiled  from  the  annual  report  of  Lieut.  James  Allen, 
Third  United  States  Cavalry,  acting  signal  officer  in  charge,  and  from 
data  on  file  in  the  office  of  the  chief  signal  officer  : 

ALBUQUERQUE,  NEW  MEXICO. 

[Official  number,  196.] 

Latitude   oro  ai 

Lougitu  d  e  -  -  -  ^' '.  -         1 1  .".!.""!!!.'.'.""*.'."!!!"  106°  40' 

Established  July  1, 187G. 

Private  R.  G.  Lmtliicuin  was  in  cliarge  until  September  11 :  Private 
H.  E.  Higgms,  from  September  11  to  October  5 ;  civilian  operator,  Will- 
iam Baber,  troin  October  5  to  November  20;  civilian  operator,  W.  M. 
Smith,  from  November  20  to  June  25,  and  civilian  operator,  E.  E.  Simp- 
son, from  June  25  to  date.  Civilian  operator,  Robert  Reeder,  was  as- 
sistant operator  from  May  1  to  June  18,  1880. 

Number  of  messages  during  the  year.— Sent  paid,  3,513:  received  paid, 
2,905 ;  sent  free,  798 ;  received  free,  528 ;  total,  7,744. 

Receipts.— This  Une,  $1,150.30;  other  lines,  $1,040.70;  sundry,  $8.40: 
total,  $2,205.40,  '  ' 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  ro])air  tools,  and  certain  meteorological  instruments. 

No  meteorological  observations  are  taken. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  rej^air  section  of  this  station  extends  to  Algodones,  24  milas  north, 
and  to  Islcta,  12  miles  south. 

ALEMAN,  NEW  MEXICO. 

Latitude   330  j' 

Long! tiido  - .  ^" ".".'.'"!.'"."!."".".!!'"!'."'."  107"  00, 

llstablished  May  1,  1879,  as  a  repair  stntioii.  It  is  62  miles  north  of 
La  Mesilla,  of  which  it  is  a  br.aneh  oflli(u\ 
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Private  Jolin  Haiues,  Companj^  E,  Fifteenth  Infantry,  is  in  cLarge. 
The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

All  business  transacted  is  credited  to,  or  charged  against,  the  La  Me- 
silla  of&ce. 

In  case  of  trouble  on  the  line  this  station  is  found  useful.  It  has  also 
been  of  great  benefit  during  the  year's  campaign  against  hostile  Indians. 
The  two  principal  Indian  trails  across  the  Jornada  del  Muerto  are  sit- 
uated, respectively,  3  miles  below  and  7  miles  above  this  station.  Sev- 
eral times  during  the  year  the  crossing  of  hostile  Indians  has  been  re- 
ported to  district  headquarters  within  two  hours  thereafter,  and  for 
some  time  during  the  year  the  station  was  used  as  headquarters  by  the 
district  commander. 

The  repair  section  extends  to  Bound  Mountain,  25  miles  north,  and 
to  Leasbnrg,  31J  miles  south. 

BAYAED  (FOET  BAYAED),  NEW  MEXICO. 

[Official  number  J  170.] 
Latitude   o^o  a  pi 

Longitude  S 

Established  February  16,  1876. 

Civilian  operator,  Charles  V.  Hugo,  was  in  charge  until  November  1: 
Private  H.  E.  Higgins,  from  November  1  to  February  1,  and  civilian 
operator,  T.  A.  Donahoe,  from  February  1  to  date. 

Mmber  of  messages  during  the  year.— Sent  paid,  568:  received  paid, 
566 ;  sent  free,  1,585 ;  received  free,  1,378 ;  total,  4,097. 
4o5fS^^*"~™^        ^162.51 ;  other  lines,  $91.01 ;  sundry,  $4.01 ;  total, 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

Thre  are  no  meteorological  instruments  at  the  station. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

For  purposes  of  repair  this  station  is  attached  to  Silver  City. 

The  oflace  is  in  the  headquarters  building.  But  little  commercial 
business  IS  transacted.  Fort  Bayard,  being  the  most  important  military 
post  on  the  Ime  the  office,  is  maintained  for  military  purposes. 

It  has  been  inspected  once  during  the  year. 

BELEN,  NEW  MEXICO. 
Latitude   ^, 

i^°°gitii^e  "-V""":;.:::::::::::::::::::::::::::  loeo 

Established  June  1,  1876. 
pi™^     ^  branch  office  of  Los  Lunas,  and  is  10  miles  south  of  that 

It  is  under  the  charge  of  Mr.  John  Becker,  who  receives  no  compen- 
Lutas  officr^'^  transacted  is  credited  to,  or  charged  against,  the  Los 

In  many  cases  this  office  has  been  found  of  benefit. 

BEENALILLO,  NEW  MEXICO. 

Latitude   oro  01/ 

^""^t"'^^  --V.-v;.;v;.;v:::::::::::; ::::::::::::::::::  wGoil- 

Established  June  1,  1879;  ordered  closed  May  2,  1880. 
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_  This  office  was  supported  until  May  1,  1880,  by  the  citizens  of  Berna- 
lillo, but  owing  to  the  establishment  of  a,  Western  IJnion  telegraph 
office  at  this  place,  and  the  refusal  of  the  citizens  to  contribute  any 
longer  to  the  support  of  the  military  office,  it  was  closed  on  the  above 
date. 

CEAIG  (FOET  CRAIG),  NEW  MEXICO. 

[Official  number,  180.] 

Latitude  i   330  42' 

Longitude   107°  8' 

Ee-established  as  a  repair  station  November  1,  1879. 

Private  W.  D.  McChesney  is  in  charge.  All  business  transacted  is 
credited  to,  or  charged  against,  the  Socorro  office. 

This  station,  which  has  been  closed  since  June  27, 1879,  was  re-opened 
for  the  purpose  of  facilitating  repairs  and  for  the  accommodation  oi' 
troops  operating  against  hostile  Indians  in  the  southern  portion  of  the 
Territory.  It  has  been  of  great  benefit  in  these  respects.  It  was  in- 
spected in  May. 

The  repair  section  extends  to  Socorro,  32  miles  north,  and  to  Eound 
Mountain,  24  miles  south. 

CCTMMINGS  (FORT  CITMMINGS),  NEW  MEXICO. 

[Official  number,  214.] 

Latitude   32°  18' 

Longitude   107°  32' 

Ee-established  March  1,  1879,  as  a  repair  station. 

Private  John  Cronin,  Company  E,  Fifteenth  Infantry,  is  in  charge. 

This  is  a  branch  office  of  Silver  City,  51  miles  south,  and  all  business 
transacted  is  credited  to,  or  charged  against,  that  office. 

In  the  year's  campaign  against  hostile  Indians  the  station  has  been 
invaluable  to  the  district  commander  and  to  officers  commanding  troops 
in  the  field.  It  has  been  the  headquarters  of  a  force  of  nearly  one  thou- 
sand troops,  actively  engaged  in  field  operations,  whose  movements 
have  been  directed  mostly  by  telegraph  from  Santa  F6  via  Fort  Cum- 
mings. 

The  most  important  trails  used  by  hostile  Apaches,  from  the  United 
States  to  Mexico,  are  within  a  few  miles  of  this  station,  and  several  times 
the  approach  and  passage  of  Indians  on  these  trails  have  been  promptly 
communicated  to  district  headquarters,  to  troops  in  the  field,  and  to  citi- 
zens and  settlers,  enabling  them  to  take  promj^t  action  whereby  many 
lives  and  much  property  liave  been  saved. 

The  repair  section  extends  to  Slocujn's  Eanch,  31  miles  southeast,  a  iid 
to  Hot  Springs,  24  miles  northwest. 

EL  PASO,  TEXAS. 

|0///r/Vr/  iiumhn;  195.] 

Latitude      31o  4(5' 

Longitude   106°  32' 

Elevation  of  lia.i-oniotoT  nluiM^  iiu  .iii  sr;i,-l(\vcl   3,956.00  lloet. 

Moa.u  annual  laiiil'alM'oi mir  \c.\r    6.63  inches. 

Established  November  5,  1,S77;  observations  commenced  April  13, 
1878. 

Office,  norlli  .side,  Saiiia,  1^'  sli'oel. 
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Sergeant  S.  W.  Naylor  was  iu  charge  until  August  1;  Private  W.  D. 
McChesney,  from  August  1  to  May  20 ;  Private  J.  H.  Fox  from  May 
20  to  June  20,  and  Private  W.  T.  Miles,  from  June  20  to  date.  Private 
Joseph  H.  Fox  is  assistant. 

Number  of  messages  during  the  year. — Sent  paid,  1.094;  received  paid, 
900;  sent  free,  1,100;  received  free,  774;  total,  3,868. 

£eceij9t9.— This  line,  $558.92;  other  lines,  1601.55;  sundry,  $1.60;  total, 
$1,162.07. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegrai)hic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

The  station  was  inspected  in  April. 

This  office  is  of  much  importance  in  connection  with  Indian  troubles 
and  frontier  matters.  It  is  within  one  mile  of  Fort  Bliss,  a  four-com- 
pany post  now  being  built. 

The  repair  section  extends  to  Cottonwood's  Eanche,  30  miles  north- 
west, and  to  Old  Fort  Quitman,  85  miles  southeast. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

.Total   24 

LA  MESILLA,  NEW  MEXICO. 

[Official  nmnber,  181.] 

Latitude   32°  17' 

Longitude   106°  48' 

Elevation  of  barometer  above  mean  sea-level   4,124.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880   26.  070 

Mean  annual  barometer  (reduced  to  sea-level)  for  the  year  ending  June  30, 1880.  30. 217 
Mean  annual  rainfall  for  two  years   7.68  inches. 

Established  July  16,  1876 ;  observations  commenced  May  25,  1877. 
Office,  in  Lemon's  Building  (adob6). 

Private  W.  T.  Miles  was  in  charge  until  July  30 ;  Sergeant  S.  W.  Nay- 
lor,  from  July  30  to  August  29,  and  Sergeant  N.  D.  Lane,  from  August 
29  to  date.   There  is  one  assistant  at  this  station. 

Number  of  messages  during  the  year. — Sent  paid,  1,385;  received  paid, 
1,432;  sent  free,  1,894;  received  free,  1,162;  total,  5,873. 

iieceipfe.— This  line,  $369.43;  other  lines,  $211.83;  sundry,  $6.21;  total, 
$587.47. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

F,our  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

The  office  is  commodious  and  conveniently  situated.  Signals  are  con- 
solidated here  from  the  California,  l^Tew  Mexico,  and  Texas  divisions, 
and  sent  to  Denison.  Next  to  Santa  F6  this  is  the  most  important  sta- 
tion on  the  line.   It  was  inspected  in  May. 

The  repair  section  extends  to  Leasburg,  22  miles  north;  to  Mason's 
Eanche,  24  miles  west,  and  to  Cottonwood's,  22  miles  southeast. 
8  sia 
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PUBLICATIONS. 
Number  of  Forms  22  issued  duiiiig  the  j'oar  ending  June  'AO, 
Total  


LAS  CEUCES,  NEW  MEXICO. 
[Official  number^  216.] 

Latitude  '   32°  17' 

Longitude  .'   106°  46' 

Established  October  10,  1877. 

The  services  of  the  operator  being  greatly  needed  elsewhere  this  office 
was  closed  June  20. 

LOS  LUNAS,  NEW  MEXICO. 

[Official  mmher,  217.] 

Latitude   34°  53' 

Longitude  V".V".  '".  106°  45' 

Estabhshed  December  20,  1876. 

Civilian  operator,  W,  M.  Smith,  was  in  charge  until  December  25 ; 
civilian  operator,  E.  E.  Simpson,  from  December  25  to  June  25,*and 
Private  W.  A.  Merchant,  from  June  25  to  date. 

Number  of  messages  during  the  year. — Sent  paid,  1,610;  received  paid, 
1,580;  sent  free,  618;  received  free,  253;  total,  4,091. 

J?ece/p^s.— This  line,  $601.46;  other  lines,  $284.72 ;  sundry,  $6.30 ;  total, 
$895.48. 

The  station  is  sujiplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

There  are  no  meteorological  instruments  at  the  station  and  no  ob- 
servations are  taken. 

A  daily  sunset  report  is  forwarded  by  telegraph. 

A  branch  office  is  in  operation  at  Belen,  10  miles  south.  This  is  main- 
tained without  cost  to  the  line. 

During  the  past  year  the  office  has  been  supported  by  line  receipts 
and  contributions  from  citizens.  The  opening  of  a  Western  Union  tele- 
grajjh  office  at  this  point  renders  the  establishment  of  a  station  here  no* 
longer  necessary,  and  this  one  will  probably  be  discontinued. 

It  was  inspected  in  May. 

SANTA  ri5,  NEW  MEXICO. 

[Official  number^  69.] 

Latitude   35°  41' 

Longitude  :   106°  10' 

Elevation  of  barometer  above  mean  sea-level   6,1)70.37  feet. 

Moan  annual  barometer  (corrected  for  temperature  and  instrumental  error  • 

only)  for  seven  years   23. 262 

Mean  annual  barometer  (reduced  to  sea-lovol)  for  eight  years   29. 800 

Mean  annual  temperature  for  eight  years-  '.     48°.  7 

Mean  annual  rainfall  for  eight  years   14. 70  inches. 

Established  November  20,  1871. 

Office,  Johnson's  Building,  cast  side  of  rnblic  Plaza. 

Sergeant  Max  Frost  has  remained  in  charge  of  the  meteorological  and 
cU^ric^al  work  of  the  station.  Private  E.  C.  Guthrie  is  assistant ;  Mr, 
William  T.  Adams,  manager ;  Mr.  J.  L.  Vreeland,  clerk.    Three  assist- 
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ants  have  been  ordered  to,  and  three  relieved  from,  this  station  during 
the  year.  V 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Eight  full  meteorologicai  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

Number  of  messages  during  the  year, — Senc  paid,  5,643;  received  paid, 
6,312;  sent  free,  4,481;  received  free,  4,141;  total,  20,577. 

iSemj^is.— This  line,  $1,814.05  ;  other' lines,  $7.78 ;  sundry,  $8;  total, 
$1,829.83. 

The  office  was  inspected  in  May. 

Extracts  from  the  observer's  semi-annual  report : 

The  press  of  Santa  ¥6,  aud  iii  fact  of  tlie  entire  Territory,  is  very  friendly  to  tlie 
service,  and  frequently  very  flattering  and  complimentary  articles  are  published  on 
both  branches  of  the  service — meteorological  and  telegraphic.  Information  on  the 
climate  of  Santa  F6  and  the  Territory  has  been  famished  to  a  considerable  extent  to 
residents  of  the  Territory. 

The  reputation  and  general  standing  of  the  service  among  all  classes  of  citizens  of 
Santa  F6  is  excellent. 

PUBLICATIONS. 

Number  of  Forms  22  issued  dtiring  the  year  ending  June  30,  1880    24 

Total   24 


SHAKSPEAEE,  NEW  MEXICO. 
Established  November  20,  1879. 

Private  Oscar  D.  Stewart  Avas  in  charge  from  November  20  until 
March  1 ;  civilian  operator,  A.  E.  Lindsay,  from  March  1  to  June  20,  and 
civilian  operator,  Eobert  Eeetl^r,  from  June  20  to  date. 

Number  of  messages  during  the  year. — Sent  paid,  1,065 ;  received  paid, 
694 ;  sent  free,  437 ;  received  free,  297  ;  total,  2,  493. 

Receipts.— This  line,  $346.83  ;  other  lines,  $385.63 ;  total,  $732.46. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

There  are  no  meteorological  instruments  at  the  station  and  no  obser- 
vations are  taken. 
A  daily  sunset  observation  is  forwarded  by  telegraph. 
It  has  not  been  insi^ected. 


SILVER  CITY,  NEW  MEXICO. 


[Official  number  J  194.] 

Latitude   32°  48' 

Longitude  108°  15' 

Elevatiion  of  barometer  above  mean  sea-level   5,796.00  feet. 

Established  May  15,  1878 ;  observations  commenced  May  17, 1878. 
Oflce,  corner  Yankie  and  Main  streets. 

Private  Martin  Hoover  was  in  charge  nntil  February  1,  when  he  was 
relieved  by  Private  J.  G.  Frankenberg.  There  are  two  additional  en- 
listed men  on  duty,  one  as  assistant,  the  other  as  repair  man.  One  as- 
sistant has  been  ordered  to,  and  one  relieved  from,  this  station  during 
the  year. 

Number  of  messages  during  the  year. Sent  paid,  4,332;  received  paid, 
3,810;  sent  free,  2,060;  received  free,  964;  total,  11,166. 
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Eeceipts.— This  line,  $1,503.03;  other  lines,  $1,572.87:  sundry,  $180.00: 
total,  $3,315.90.  ' 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  cash  receipts  at  this  office  are  very  large  and  are  a  great  aid  to 
the  hne. 

The  station  was  inspected  in  May. 

The  repair  section  extends  to  Hot  Springs,  31  miles  southeast,  and  to 
Knight's  Eanche,  30  miles  southwest. 

PUITLIOATIONS. 

Number  of  Forms  22  issued  during  the  year  euding  Jane  30,  1880   14 

Total     14 

SOCOEEO,  NEW  MEXICO. 

[Official  number,  218,] 

Latitude   340  5' 

Longitude  106°  55' 

Elevation  of  barometer  above  mean  sea-level    4,564.83  feet. 

Established  January  1,  1877. 
Office,  in  the  Socorro  Hotel. 

Sergeant  N.  D.  Lane  was  in  charge  until  September  14,  when  he  was 
relieved  by  Private  F.  M.  Tilghman. 

Number  of  messages  during  the  year.— Sent  paid,  1,381 ;  received  paid, 
1,114;  sent  free,  2,171 ;  received  free,  1,Q04;  total,  5,C70. 

Beceipts.— This  line,  $413.70;  other  lines,  $250.41;  sundry,  $3.80; 
total,  $072.91. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  was  inspected  in  May. 

The  repair  section  extends  to  Fort  Craig,  32  miles  south,  and  to  Sabinal, 
22  miles  north. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880. ,   22 

Total   22 
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ARIZONA  DIVISION.  ^ 

Table  showing  Stations  on  the  United  States  military  telegraph  line  in  Arizona  and  California 
from  which  reports  have  been  received  during  the  year  ending  June  30,  1880. 


Name  of  station. 


^■9 


Character  of  reports  received  by  mail 
on  form  4,  (weekly). 


Burkes,  Ariz  

Campo,  Cal  

Camp  Thomvis,  Ariz 
Fort  Apache,  Ariz.. 
Fort  Grant,  Ariz  — 
Fort  Verde,  Ariz  . . . 

Florence,  Ariz  

Phoenix,  Ariz  

Prescott,  Ariz  

San  Diego,  Cal  

Tucson,  Ariz  

"Wickenhurg,  Ariz . , 

Turaa,  Ariz  


(*) 
April  1, : 


Observations  of  thermometer,  hygrome- 
ter, direction  of  wind  and  state  of 
weather,  clouds,  and  rainfall  taken 
three  times  a  day. 
Complete  observations  taken  four  times 
a  day. 
Do 
Do 
Do 

Complete  observations,  except  baromet- 
ric, taken  four  times  a  day. 

Complete  observations  taken  four  times 
a  day. 
Do 

Complete  observations  taken  eight  times 
a  day. 
Do 

Complete  observations  taken  four  times 
a  day. 

Complete  observations,  except  baromet- 
ric, taken  four  times  a  day. 

Complete  observations  taken  fourtinies 
a  day. 


*  Eeporting  at  date  of  last  annual  report,  June  30,  1879. 

Report  of  stations  on  the  United  States  military  telegraph  line,  division  of 
Arizona  and  California,  compiled  from  the  annual  report  of  Lieut. 
Charles  A.  Booth,  First  United  States  Infantry,  acting  signal  officer  in 
charge,  and  from  data  on  file  in  the  office  of  the  Chief  Signal  Officer. 


APACHE  (FOET  APACHE),  AEIZONA  TEEEITOEY. 

[Official  numher,  192.] 

Latitude   33°  47'  18" 

Longitude   109°  57'  52" 

Elevation  of  barometer  above  mean  sea-level   5,004.46  (?)  feet. 

Mean  rainfall  for  the  year  ending  June  30,  1880   19.  30  incbes. 

Established  October  9,  1S77 ;  observations  commenced  June  28,  1878. 

Private  Will  C.  Barnes,  Signal  Corps,  TJ.  S.  A.,  is  in  cliarge.  Private 
John  J.  Falvey  was  in  charge  until  February  19,  188i»,  when  he  was  re- 
lieved by  Private  Barnes.    There  is  no  assistant  at  this  station. 

Number  of  messages  during  the  year. — Sent  paid,  270;  sent  collect,  78; 
received  paid,  240;  received  collect,  8G;  sent  D.  H.,  964;  received  D. 
H.,  1,028;  total,  2,666.    Free  business,  $684.38. 

Receipts.— This  line,  $166.06,  other  lines,  $56.00 ;  total,  $222.06. 

This  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral ofiice. 

The  station  was  inspected  on  January  1,  1880,  by  First  Lieut.  J.  P, 
Story,  acting  signal  officer. 
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Extracts  from  the  observer's  semi-annual  reports : 

On  the  20th  day  of  April  the  instnimonts  were  removed  from  the  buildinff  which 
had  been  used  as  an  oface  since  November  21,  1878,  to  the  present  looation,  which  ia 
better  in  many  respects.  ' 

On  the  9th  of  April,  Private  Falvey,  while  waiting  orders  here,  accompanied  Can- 
tarn  Kramer  s  command,  Company  E,  Sixth  Cavalry,  as  a  scout  to  intercept  Victoria 
and  his  baud  of  hostiles  at  Ash  Creek,  about  40  miles  from  here.  He  took  with  him 
a  key  and  relay,  and  each  night,  as  the  trail  lay  near  the  line,  cut  in  and  placed  Cap- 
tain Kramer  lu  direct  telegraphic  communication  with  headquarters.  On  arrival  at 
Ash  Creek  he  opened  a  station  in  a  tent,  about  a  quarter  of  a  mile  from  their  camp 
and  tor  two  weeks  transmitted  many  important  messages  over  the  wires 

The  military  telegraph  line  is  of  great  benefit  to  those  in  the  post  and  the  scattered 
settlements  to  the  north  and  east  of  us.  Parties  frequently  come  in  from  Saint  Johns 
and  other  places  over  a  hundred  miles  from  here  to  place  themselves  in  communica- 
tion with  the  telegraphic  stations  of  the  world. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880  . . .-   24 

Total  ,    ~^ 

APACHE  PASS  (FOET  BOWIE),  AEIZONA  TEREITOKY. 

[Official  number,  211.] 
Latitude   22o  g' 

Longitude  - i!"!!^/ 109°  30' 

Established  May  4,  1S77. 

OflQce  is  in  a  one-storj^  adobe  building. 

Sergeant  William  Baber  was  in  charge  of  this  station  until  September 
28, 1879 ;  Private  J.  M.  Burlew,  from  September  28, 1879,  to  June  12, 1880, ' 
and  Private  0.  M.  Jameson,  from  June  12  to  date. 

Number  of  messages  during  the  year.— Sent  paid,  518;  sent  collect,  112; 
received  paid,  428;  received  collect,  133;  sent  D.  H.,  964;  received  D. 
H.,  1,028;  total,  3,183.    Free  business,  $343.42. 

Beceij)ts.~-This  line,  $203.02;  other  lines,  $119.05;  total,  $322.67. 

This  station  is  sujiplied  with  a  partial  set  of  meteorological  instru- 
ments, and  a  complete  set  of  telegraph  instruments  and  repair  tools. 
The  meteorological  instruments  have  not  yet  been  put  in  position  as  the 
oilice.  biuldiug  is  much  in  need  of  repair.  When  these  repairs  are  made 
the  instruments  will  be  placed  in  position  and  observations  commenced. 

The  station  has  been  inspected  twice  during  the  year— by  Lieut.  0.  A. 
Booth,  oiheer  in  charge,  on  October  15,  1879,  and  by  Lieut.  J.  P.  Story, 
acting  signal  ofticer,  on  January  8,  1880. 

Extracts  from  the  observer's  semi-annual  report : 

During  the  Indian  troubles  the  line  is  used  to  great  advantage.  All  orders  for 
movements  of  troops  ar(^  transmittod  by  telcgniph.  The  lino  is  also  used  by  the 
citizens  to  their  ii<l\  :intag<i  and  I'nlly  appreciated  by  them. 

BUEKES,  AEIZONA  TEEEITOEY. 

[Official  nmnhcr,  Oil.] 

Latitude   32^3  55' 

Longihulo   li;P20' 

Mean  a-nnual  rainCal!  for  I  wo  years   4.77  inches. 

l']stablislied  and  obscrvatious  commenced  December  5,  1877. 
()llic;>  is  in  an  adobe  building. 

I'rivate  I'L  J.  I'\ilconer  was  iu  charge  until  July  31;  Private  Frank 
llldgway,  froui  ,Iuly  31  Id  I  'd)!  nary  23,  1880;  Coriioral  Edraujid  Davis, 
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from  February  23  to  April  6,  and  Private  W.  J.  Croley,  Company  I, 
Sixth  Cavalry,  from  April  6  to  date.    The>e  is  no  assistant  at  this 

^^^Number  of  messages  during  the  year.— Bent  paid,  153;  sent  collect,  78; 
received  paid,  147;  received  collect,  44;  sent  D.  H.,304;  received  D. 
H.,  21 ;  total,  747.    Free  business,  $09.83. 

keceipts.— Thin  line,  $33.45;  other  lines,  $0.78;  total,  $34.23. 

The  station  is  supplied  with  a  partial  set  of  meteorological  instru- 
ments and  a  complete  set  of  telegraph  instruments  and  repair  tools. 

Observations  of  the  hygrometer,  thermometer,  direction  of  wind  and 
state  of  weather,  clouds  and  rainfall  are  taken  tri-daily  and  forwarded 
by  mail,  weekly.    Sunset  observations  were  reported  by  telegraph  until 

The  most  important  duty  at  this  station  is  to  keep  this  section  of  the 
line  in  repair.  t  •    ^   t  t> 

The  station  was  inspected  December  3,  1879,  by  First  Lieut.  J.  i". 
Story,  acting  signal  officer. 

PUBLICATIONS.  ' 

Niimber  of  Forms  22  issued  during  the  year  ending  June  30,  1880   2^ 

Total     24 

CAMPO,  CALIFOENIA, 
[Official  number^  171.] 


Latitude 
Longitude. 


.  32°  22' 
116°  8' 


Elevation  of  barometer  above  mean  sea-level   2,527.12  (?)  feet. 

Mean  annual  barometer  (correctedfor  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880....  27.  385 

Mean  annual  rainfall  for  two  years   14.5^  moues, 

Established  January,  1874;  observations  commenced  September  28, 
1875. 

Office,  corner  Grant  avenue  and  Blaine  street. 

Sergeant  W.  IJ.  Simons  was  in  charge  until  February  2, 1880,  when 
he  was  relieved  by  Private  Thomas  S.  Collins,  who  still  remains.  There 
is  no  assistant  at  this  station. 

Number  of  messages  durincj  the  year.— Sent  paid,  63;  sent  collect,  25; 
received  paid,  60;  received  collect,  21;  sent  D.  H.,  332;  received  D.  H., 
6;  total,  507.   Free  business,  $89.77. 

Receipts.— This  line,  $26.51;  other  lines,  $7.80;  total,  $34.31. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Meteorological  observations  are  taken  four  times  a  day  and  forwarded 
to  this  office  by  mail  weekly.  Sunset  observations  are  forwarded  daily 
by  telegraph. 

'The  station  was  inspected  August  7,  1879,  by  Lieut.  0.  A.  Booth, 
officer  in  charge,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer,  on 
November  26,  1879.  It  is  located  near  the  boundary  line,  and  the  tele- 
graph affords  quick  means  of  applying  for  assistance  when  the  place  is 
threatened  by  border  ruffians,  which  is  not  infrequent,  and  saves  the 
government  the  expense  of  keeping  a  garrison  for  the  protection  of  the 
farmers  and  citizens. 
Extracts  from  the  observer's  semi-annual  report : 

The  only  interest  taken  in  the  service  at  this  point  is  in  regard  to  the  telegraph 
pffice  and  the  facilities  it  affords  for  coiflmunicatipn  yfiik  the  civil  and  military  author- 
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'J^^-  ^faB  incursion  of  bandits  or  Indians  across  tlio  line  of  the  United  Statea 
and  Mexico,  enabling  the  business  men  here  to  summon  aid  in  case  the  i-a idin^  par tv 
^  too  large  to  be  repulsed  by  the  force  at  hand.  The  fact  of  speccU  means  SfWl- 
™cation  gives  a  feeling  of  security  that  would  not  prevail  4re  ^hTtelographTc 
me^Hnl  bnTn«lf^  ^""'V*^'  onlyregret  of  the  settlers  is  that  there  is  not  mofe  com- 
— n^tTr^SromThVnnr""^'^^  ^^^^^^""^"^       ihe  great  benefit  the 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   .'24 

Total  — 

COERILLIA  STATION  (FOET  LOWELL),  ARIZONA  TERRITORY. 

[Official  number,  173.1 


Latitude  .. 
Longitude . 


  32°  16' 

  110°  47' 

Re-established  September  12, 1878. 

Private  O.  W.  White  was  in  charge  until  December  1, 1879  :  Private 
Lj.  M.  Jameson,  from  December  1  to  January  12, 1880  ;  and  Private  J.  M 
Burlew,  from  January  12  to  date.    There  is  no  assistant  at  this  station. 

I^umber  of  messages  during  the  i/ear.— Sent  paid,  138;  sent  collect,  30: 
received  paid,  142;  received  collect,  40;  sent  D.  H.,  2,564;  received  D 
H.,  2,508;  total,  5,422.    Free  business,  $965.54. 

i^eceipis.— This  line,  $38.79;  other  lines,  $190.85;  total,  $229.04. 

The  station  is  supplied  with  an  anemescope  and  rain-gauge  and  a  com- 
plete set  of  telegraph  instruments  and  repair  tools. 

No  meteorological  observations  are  taken. 

The  station  was  inspected  by  Lieut.  C.  A.  Booth,  ofticer  in  charge 
October  11, 1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  oflicer,  Decem- 
ber 22,  1879. 

FLORENCE,  ARIZONA  TERRITORY. 


[Official  mimber,  172. 


Latitude . 


330  2'  32" 


Longitude   j^/  j^// 

Elevation  of  barometer  above  mean  sea-level   1,552.83  (?)  feet. 

Mean  barometer  (corrected  for  temperature  and  iustrumental  error  only)  for 

the  year  ending  Juno  30,  1H80   _  28  417 

Mean  annual  rainfall  for  two  years  .V.\".V.'.'.VJ^/ .'.".""12.^5' inches. 

Established  November  12,  1874;  observations  commenced  November 
9,  1875. 

Office,  Dralve's  Block,  Main  street. 

Lance  Corporal  William  E.  Guild  has  been  in  charge  during  the  year. 
Private  T.  T.  Moore  was  on  duty  as  assistant  from  July  3  to  August  25, 
1879;  Private  W.  J.  Dailey,  from  August  25  to  date.  ' 

Number  of  messages  during  the  xjear.—^mt  paid,  1,593 ;  sent  collect,  470 ; 
received  paid,  1,552;  received  collect,  323 ;  sent  1).  H.,  411;  received  D. 
a.,  97;  total,  4,440.    Free  business,  $111.41. 

Receipts.— TWm  line,  $575.60;  other  lines,  $1,201.38;  total,  $1,840.98. 

The  station  is  sui)])li('(l  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  mid  n'liair  tools. 

Complete  observations  are  tnkcu  four  times  a,  day  and  forwarded  by 
mail,  weekly.    Sunset  observations  are  for\va.r<l(Ml  daily  by  telegraph. " 

The  station  was  inspected  by  Lieut.  C.  A,  Booth,  officer  in  charge, 
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October  3, 1879,  aud  by  Lieut.  J.  P.  Story,  actTog  signal  ofacer,  Decern- 
ber  19, 1879. 

PUBLICATION'S. 

Number  of  Forms  22  issued  during  ilie  year  ending  Jimo  30,  1880 . .    24 

Total   24 

GEANT  (FOET  GEANT),  AEIZONA  TEEEITOEY. 

[Official  number,  182.] 

Latitude  32°  25' 

Longitude   109°  56' 

Elevation  of  barometer  above  mean  sea-level   4, 737.  00  (?)  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  tbe  year  ending  June  30,  1880   25. 215 

Mean  rainfall  for  the  year  ending  June  30,  1880  •. .  13. 30  inches. 

Established  November  1,  1875;  observations  commenced  July  14, 
1877. 

Office,  Headquarters'  Building,  north  corner  of  the  fort. 

Private  Fred,  0.  Kelly  was  in  charge  until  August  1,  1879,  when  he 
was  relieved  by  Private  Thomas  Gibson,  who  still  remains.  Private  A. 
0.  Linderkrantz  is  on  duty  as  repair-man. 

Number  of  messages  during  the  year. — Sent  paid,  508;  sent  collect, 
IIG;  received  paid  348;  received  collect,  160;  sentD.  H.,  1,516;  received 
D.  H,,  968;  total,  3,616.    Free  business,  $1,164.60. 

Receipts.— This  line,  $210.50;  other  lines,  $111.50;  total  $322.00. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  en- 
tral  office. 

The  station  has  been  inspected  twice  during  the  year — by  Lieut.  0. 
A.  Booth,  officer  in  charge,  October  17, 1879,  and  by  Lieut.  J.  P.  Story, 
acting  signal  officer,  January  6,  1880. 

Extracts  from  the  observer's  semi-annual  report : 

During  the  past  year  the  United  States  military  telegraph  line  has  been  of  incalcu- 
lablo  value  to  the  public  at  large,  and  to  the  military  authorities  in  particular.  Dur- 
ing the  late  Indian  outbreaks  commanding  ofHcers  have  frequently  established  their 
headquarters  in  telegraph  offices,  and  through  the  medium  of  the  operators  have  trans- 
mitted orders  and  directed  the  movement  of  troops  as  well  as  if  they  had  been  present 
at  any  point  ceromunicated  with.  By  means  of  the  telegraph  it  has  been  possible  to 
quickly  concentrate  the  forces,  to  aid  and  protect  the  settlements,  and  to  engage  or 
pursue  the  hostiles.  The  prompt  and  efficient  aid  rendered  the  military  authorities 
by  the  operators,  in  movements  of  troops,  supplies,  &c.,  shows  the  value  of  the  line. 

PUBLICATIONS. 

Number  of  Forms  22  issued  diu-iug  the  year  June  30,  1880   24 

Total   24 

MAEICOPA,  AEIZONA  TEEEITOEY. 

[Official  number,  206.] 

Latitude  '   33°  II' 

Longitude   112°  4' 

^e-established  May  1,  1879, 
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Mr^^'f  V^p'7.^''''^-'^r  ^^as  in  charge  until  Angust  1,  1879; 

Mr.  A.  Ventou,  civilian,  from  August  1,  1879,  to  SeotenThPr  i  isto 
Private  T  T  Moore  Iro^a  Septeinblr  1,  1879;t;c;  Marches  Sso  - 
s^tant  ^"^""^  ^a^^^^  ^  t«  f^^te.    Private  T.  T/Moore  is  as^ 

Nmiber  of  messar/es  during  the  ^/mr.-Sent  paid,  5,725:  sent  collect  • 
2,/3o;  received  paid,  6,752;  received  collect,  1,851 ;  sent  D  H  534. 
received  D.  H  482 ;  total,  18,079.   Free  business,  $433!?6.         '  ' 

Receipts. ~T\xi%  line,  $2,620.32;  total,  $2,620.32. 
se?v~artS^^^^^  '"^'^  station,  and  no  ob- 

and  repSi'?ods.'"^'^"''^  ''"^  instruments 
^^Jfearly  all  commercial  business  received  for  other  lines  is  transferred 


PHCENIX,  AlilZONA  TERRITOEY. 

[Official  number .1  115.] 
Latitude  

Longitude   •• 

Elevation  of  barometer  above  mean  Vea-ievel'. ! '. '.  V""^^/:. V  068  00  w" 
Mean  annual  barometer  (corrected  for  temperature  and  instrumental  ^ror  onlvT 

for  the  year  ending  Juno  30,  1880   -r-j 

Meau  annual  rainfall  for  two  years  .".V. 635  inches 

Re  established  May  9,  1877. 

Office,  Centre,  betvreen  Washington  and  Jefferson  streets. 


31  iko        '^'^''SGr''''''^  was  on  duty  as  civilian  operator  unti?  March 


•    ,  ,        .         >Pl<^te  set  of  meteorological  and  tel- 

egraph instriiineiits  and  rei)air  tools. 

b  observations  arc  taken  four  times  a  day  and  forwarded 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

l  ie  Plueinx  Daily  llcrahl  and  I'lxpositor  publish  reports. 
SpniLh?  r.'7^'4/"''^;'f^%^  -^'^  T^i^'it.  0.  A.  Booth,  officer  in  charge, 
cemS  17'  {'879     '  '•^^""S  officer,  De^ 

rUBLTCATIONS. 

Nu;uber  of  Forms  22  issued  during  tl.o  year  <,nding  .luuc  30,  1880   24 

 :  .ZTa 
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PEESCOTT,  AEIZONA  TEEEITOEY. 

[Official  number^  170.] 

Latitude   34°  29'  6" 

LoDgitude   112°  30'  30" 

Elevation  of  barometer  above  moan  sea-level   5,339.00  ('?)feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880     24. 750 

Mean  annual  barometer  (reduced  to  sea-level)  for  the  year  ending  June  30,  1880 .  30. 122 
Mean  annual  rainfall  for  four  years   13. 73  inches. 

Established  November  19,  1873;  observations  commenced  November 
28,  1875. 

Office,  Old  Headquarters'  building. 

Sergeant  John  J.  Nanry  has  been  in  charge  during  the  year.  Private 
James  E.  Hayes  was  assistant  until  September  8,  1879 ;  J.  S.  Hunter, 
civilian,  was  employed  until  January  31,  1880,  when  he  was  succeeded 
by  George  P.  Men  Muir,  who  still  remains.  Private  Voules,  Company 
K,  Sixth  Cavalry,  is  repair-man.  Miss  G.  A.  McClintock  is  in  charge  of 
the  branch  office  in  the  city. 

Numher  of  messages  during  the  year. — Sent  paid,  2,794 ;  sent  collect, 
869 ;  received  paid,  3,757 ;  received  collect,  1,417 ;  sent  D.  H.,  6,718 ; 
received  D.  H.,  4,862 ;  total,  19,417.    Free  business,  $3,391.52. 

Receipts. —Tlhi^  line,  $1,373.10 ;  other  lines,  $4,401.53  ;  total,  $5,834.69. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Eight  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

The  station  was  inspected  by  Lieut.  C.  A.  Booth,  officer  in  charge, 
September  19,  1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer,  De- 
cember 8,  1879. 

SAN  CAELOS  AGENCY,  AEIZONA  TEEEITOEY. 

Latitude   33°  9' 

Longitude   110°  9' 

Established  December  0, 1879. 

Private  Eobert  C,  Lord,  Company  H,  Twelfth  Infantry,  is  repair-man, 
and  in  charge.  All  of  the  business  of  this  office  during  the  year,  both 
free  and  commercial,  has  been  checked  against,  and  accounted  for,  by 
Camp  Thomas  office. 

Telephones  were  used  between  these  stations  until  May  1, 1880,  when 
telegraph  instruments  were  substituted. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

There  are  no  meteorological  instruments  at  the  station,  and  no  obser- 
vations  are  taken. 
This  station  has  not  been  inspected. 

SAN  DIEGO,  CALIFOENIA. 

[Official  number  J  75.] 

Latitude   32°  32' 

Longitude..*  *   II70  gi 

Elevation  of  barometer  .-vbove  mean  sea-leyel  .'.  67. 12  feet. 
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Mean  auuual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  two  years   29  937 

Mean  annual  barometer  (reduced  to  sea-level)  for  eight  years 30*  012 

Mean  annual  temperature  for  eight  years    g^o  « 

Mean  annual  rainfall  for  eight  years  9' 97  inches 

Established  IS'ovember  1,  1871. 
Office,  Corner  D  and  Fifth  streets. 

At  this  station  are  the  headquarters  of  the  officer  in  charge  of  the 
California  and  Arizona  division  United  States  military  telegraph  line 
Lieut.  C.  A.  Booth  is  in  charge ;  Sergeant  Martin  L.  Hearne  is  chief 
clerK  to  officer  in  charge ;  Sergeant  W.  H.  Clendenon  is  in  charge  of  the 
meteorological  work ;  Lance  Sergeant  William  Story  is  in  charge  of  the 
operating  room ;  Clarence  E.  Hubon  is  civilian  messenger,  and  Henry 
T.  Bradt  is  janitor  and  battery  man.  Private  J.  H.  McKennaAvas  re- 
lieved from  this  station  March  13,  1880. 

Number  of  messages  during  the  ymr.— Sent  paid,  544;  sent  collect, 
512;  received  paid,  844;  received  collect,  224;  sent  D.  H.,  1,418-  re- 
ceived D.  H.,  414  ;  total,  3,956.    Free  business,  $483.10. 

mtmher  of  words  sen  t  and  received  on  business  connected  with  the  qov- 
ernment  and  maintenance  of  the  line.— Sent,  50,641 ;  received  58  550  • 
total,  109,191.  J     J  ? 

This  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Eight  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

A  great  deal  of  interest  is  manifested  here  in  the  meteorological  re- 
ports, and  especially  in  the  record  of  rainfall,  by  fiirmers,  as  the  amount 
of  rain  during  the  winter  months  is  an  index  of  what  the  crops  will  be 
the  ensuing  season. 

The  office  is  regularly  visited  by  the  meteorological  committee  of  the 
San  Diego  Society  of  IsTatural  History. 

The  station  was  inspected  by  Lieut.  John  McOlellan,  acting  signal 
officer,  October  6,  1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer, 
November  23,  1879.  70s,  , 

Extracts  from  the  observer's  semi-annual  reports : 

The  newspapers  of  this  place  publish  daily  and  monthly  reports  of  the  observations 
taken  at  tins  station,  together  with  those  received  by  telograph.  The  operations  of 
the  service  continue  to  attract  a  fair  share  of  attention;  both'"lTom  residents  of  the  citv 
and  vicinity  and  strangers,  and  the  offlco  is  often  visited  from  motives  of  either  cii- 
riosity  or  a  desire  for  information.  As  this  port  possesses  very  little  commerce,  not ' 
much  can  be  said  of  the  service  in  this  connection. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1880  2  897 
Number  of  f  orms  22  issued  during  the  year  ending  June  30,  1880   24 

Tot'il  1^ 

THOMAS  (CAMP  THOMAS),  APIZONA  TERRITORY. 
[Official  number,  2J2.] 

Liil'it"do   -^20  4'  14/' 

 110°  5'  37" 


issii*^"^*^"'^^'^'^  ^<'l>tf''n^>w-  22,  1877;  obsorvations  cominenred  April  1, 

Private  Jolin  T.  r'il/,-ri;il(l  has  Won  in  charge  throughout  the  year, 
There  IS  no  assistant  a  t  I  his  station, 
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Wmiber  of  messages  during  the  year. — Sent  paid,  1,160;  sent  collect, 
164;  received  paid,  770;  received  collect,  274;  sent  D.  H.,  1,516;  re- 
ceived D.  H.,  968 ;  total,  4,852.    Free  business,  $855.93. 

Beceipts.— This  line,  $525.54;  other  lines,  $138.82;  total,  $664.36. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Meteorological  observations  are  taken  four  times  a  day  and  forwarded 
by  mail  weekly. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  by  Lieut.  0.  A.  Booth,  officer  in  charge,  Oc- 
tober 21, 1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer,  December 
25, 1879. 

Extracts  from  the  observer's  semi-annual  reports : 

The  great  convenience  and  utility  of  tlie  telegrapli  line  lias  been  clearly  demonstrated 
during  the  recent  raid  made  into  this  section  of  the  country  by  hostile  Indians. 

The  telephones  on  the  San  Carlos  line  worked  well  for  two  or  three  months,  but 
then  gradually  failed^  until  at  last  they  became  entirely  useless,  and  were  replaced  by 
Morse  instruments. 

The  necessary  material  having  been  furnished  by  the  Signal  Service  the  post  com- 
mander had  a  suitable  building  for  an  office  erected.  It  consists  of  two  rooms,  one  12 
feet  by  8  for  office,  and  the  other  12  by  12  for  store-room.    The  building  was  occupied 


October  3,  1879. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1889    8 

Total.....   8 

TEES  ALAMOS,  AEIZOFA  TEEEITOEY. 

[Official  mimber,  213.] 

Latitude   32°  9' 

Longitude   110°  1.5' 

Established  June  11,  1877. 


Private  M.  A.  Cunningham  has  been  in  charge  throughout  the  year. 
Private  H,  A.  Kremp,  Company  M,  Sixth  Cavalry,  is  repair-man. 

Number  of  messages  during  the  year. — Sent  paid,  218;  sent  collect,  84; 
received  i)aid,  175;  received  collect,  37;  sent  D.  H.,  267;  received  D. 
H.,  91;  total,  872.    Free  business,  $87.53. 

Receipts.— 'Lhis  line,  $69.32 ;  other  lines,  $31.17  ;  total,  $100.49. 

There  are  no  meteorological  instruments  on  this  station,  and  no  obser- 
vations are  taken. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

The  station  was  inspected  by  Lieut.  C.  A.  Booth,  officer  in  charge, 
October  13, 1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer,  Decem- 
ber 23, 1879. 

TUCSON,  AEIZOIfA  TEEEITOEY. 


[Official  number 178.] 

Latitude   32°  14' 

Longitude   110°  56' 

Elevation  of  barometer  above  mean  sea-level   2,355.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880   27.507 

Mean  annual  rainfall  for  four  years   13.86  inches. 


Established  December  2,  1873 ;  observations  commenced  October  30, 
1875. 
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Office,  Obt  street,  east  of  Cosmopolitan  Hotel 

Lance  Sergeant  G  V.  Phillips  was  in  charge  until  October  7, 1879, 

vatfr  ivri  "^^'''^'''^      ^T^^^"  ^g^-^^'  remains.'  Pri! 

hp?i  i  q^o  ^'^^^^^'^^  ^ assistant  from  October  11  to  Decem- 

fsJn  'nnJ  i^  T^r  &  IT- J^'^^'  December  J,  1879,  to  March  13, 
1880,  and  Private  J.  H.  McKenua  from  March  13  to  date.    Private  J 

c'fvS'SeSrnre''    '  "  ^"^""  ""^ '  ^^^^^^^^^ 

^umber  of  messages  dmg  the  year.-Sent  paid,  5,078;  sent  collect, 
^,019;  received  paid,  5,712;  received  collect,  1,778;  sent  1).  H.,  1,040- 
received  D.  H.,  728 ;  total,  16,955.  Free  business,  $572.90.  '  '  ' 
totalT$9,1oT77^''        12,304.35 ;  other  lines,  $7,231.91 ;  sundry,  |65.51 ; 

o- JJ^f  supplied  with  a  complete  set  of  meteorological  and  tele- 

graph instruments  and  repair  tools. 


Pour  full  meteorological  observations  are  taken  daily.  The  three  regu- 
office     '"""^      and  sunset  observations  are  forwarded  to  the  central 

n.TJfit  ^f^'^J^.J^^  iuspected  by  Lieut.  0.  A.  Booth,  officer  in  charge, 
ber      is'70     '  '''''^  I^ecem! 


PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    24 

 "Z~^ 

VEEDE  (POET  VEEDE),  AEIZONA  TEEEITOEY. 
[  Official  number,  179.] 

Latitude  

Longitude  :/::":\v.::"v.::\  moEt: 

Elevation  of  barometer  above  mean  soa- level  "". 3  105  00  mw 

Mean  annual  rainfall  for  three  years  .::;::::::::;;::.:::io:04  inVhS.' 

17'^1S76^'^^^'^  November  9,  1874 ;  observations  commenced  February 

Office,  No.  3  Laundress  Eow. 
Corporal  Dudley  B 
has  had  no  assistant. 


Corporal  Dudley  Brooks  has  been  in  charge  throughout  the  year,  and 


Njimher  of  messages  during  the  ?/mr.-Sent  paid,  284;  sent  collect,  14  ; 
H  Tot7l'''fi.i*^;9r' p'^^  collect,  55;  sent  D.  H.,  1  237 ;  received  d! 
n.,  1,08/ ;  total,  2,820.    Free  business,  $302.18. 


Recetpts.~T\im  line,  $99.05;  other  lines,  $58.50;  total,  $158.15. 

^  ;^"Pl>l'ed  with  a  partial  set  of  meteorological  instru- 

ments and  a  complete  set  of  telegraph  instruments  and  repair  tools. 
tn^fitTr?  ^^.'"^    observati^ons  are  taken  four  times  a  day  and  forwarded 
to  this  oihce  I)y  mad  ^^•(>(^k]y. 

A  daily  sunset  obser\'a,ti(')M  is  Ibi'warded  by  telegraph. 

Ihis  station  was  insj)ected  by  Lieut.  C.  A.  Booth,  officer  in  charge 
ce£  14^  jI^o''''  ^  •  ^'^^y^  ^-S"al  officci'  De-' 

rUBLICATlONH. 

ilumbor  of  J'\)riri8  22  issued  during  the  year  emling  Juno  30,  1880    04 

 "Zri 
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WICKEIfBUECI,  AEIZONA  TEREITORY. 
[Official  number,  168.] 


Latitude   33°  58' 

Longitude   112°  42' 

Elevation  of  barometer  above  mean  sea-level   1,  400.00  (?)  feet. 

Mean  annual  rainfall  for  two  years   9.36  inches. 


Establislied  January  6,  1874;  observations  commenced  November  13, 
1875. 

Office,  north  side  of  Hassyampa  Square. 

Private  I.  E.  Birt  was  in  charge  until  August  1,  1879,  when  he  was 
sent  to  the  hospital  for  medical  treatment.  The  station  was  in  charge 
of  a  repair-man  until  September  8,  1879.  Private  James  E.  Hayes  was 
in  charge  from  September  8,  1879,  to  February  13,  1880,  when  he  was 
relieved  by  Private  Frank  Ridgway,  who  remains  in  charge.  Private 
Patrick  Barry,  Company  K,  Sixth  Cavalry,  is  repairman. 

Number  of  messages  during  the  year. — Sent  paid,  639 ;  sent  collect,  253; 
received  paid,  737 ;  received  collect,  208 ;  sent  D.  H.,  1,793;  received  D. 
H.,  565;  total,  4,195.    Free  business,  $116.38. 

jReceipfe.— This  line,  $108.96;  other  hues,  $112.52;  total,  $221.48. 

This  station  is  supplied  with  a  partial  set  of  meteorological  instru- 
ments and  a  complete  set  of  telegraph  instruments  and  repair  tools. 

Meteorological  observations  are  taken  four  times  a  day  and  forwarded 
weekly  by  mail. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

The  station  was  inspected  by  Lieut.  C.  A.  Booth,  officer  in  charge, 
September  17,  1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer,  De- 
cember 6, 1879. 

The  station  was  temporarily  closed  from  August  7  to  September  11, 
1879. 

Extracts  from  the  observer's  semi-annual  report : 

The  utility  of  the  telegraph  line  was  signally  demonstrated  during  the  military 
operations  against  the  Cliemjuevis  Indians  in  May  last,  when  this  line  became  the 
principal  medium  of  communication  between  the  department  commander  at  Pres- 
cott  and  his  subordinates  and  agents  in  the  field  and  at  this  point.  Full  instructions 
and  lengthy  detailed  reports  of  operations  were  exchanged  at  short  intervals,  en- 
abling all  parties  to  act  with  promptness  and  intelligence,  and  thus  avert  what  threat- 
ened to  be  a  bloody  Indian  war. 

PUBLICATIONS. 


Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880    24 

Total  24 

YUMA,  AEIZONA  TEEEITOEY. 

[Official  number,  169.J 

Latitude   32°  43'  32" 

Longitude   II40  36'  9" 

Elevation  of  barometer  above  mean  sea-level   138.00  (?)  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30, 1880   29. 762 

Mean  annual  rainfall  four  years   2.69  inches. 


Established  November  18.  1873 ;  observations  commenced  October  4, 
1875.  ^        '  ' 

Office,  quartermasters'  building,  Yuma. 
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Private  W.Mandereld  was  in  charge  until  September  20, 1879:  Ser- 
geant W.  H.  Clendenon,  from  September  20  to  November  1,  1879-  Pri- 
vate Mandereld,  from  November  1,  1879,  to  April  29,  1880:  Sergeant 
C.  A.  Smith  from  April  29,  1880,  to  date.  Private  Charles  E.  Truesdell 
has  been  on  duty  as  assistant  since  Mav  12, 1880.  Private  M.  J.  Murnhv 
Company  A,  Eighth  Infanty,  is  repair-man.  '  ' 

Number  of  messages  during  the  year.— Sent  paid,  350;  sent  collect,  176- 
received  paid,  297 ;  received  collect,  85 ;  sent  D.  H.,  481 :  received  D.  H.' 
82;  total;  1,471.   Free  business,  $012,87.  ' 

Eeceipts.—Thh  line,  $126.79;  other  lines,  $24.18;  total,  $150.97. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

The  full  meteorological  observations  are  taken  daily.  The  three  reo-- 
ular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  was  inspected  by  Lieut.  C.  A.  Booth,  officer  in  charge, 
September  6,  1879,  and  by  Lieut.  J.  P.  Story,  acting  signal  officer 
November  30,  1879.  ' 

Extracts  from  the  observer's  semi-annual  report : 

Invalids  residing  at  Yuma  during  the  winter  manifest  considerable  interest  in  the 
meteorological  records  of  this  station.    No  reports  are  published  by  the  local  paper 

A  report  of  the  rainfall  and  dry  and  wet  bulb  thermometer  and  humidity  is  fur- 
nished to  the  engineer  of  the  Central  Pacific  Raikoad  Company  in  tabulated  form. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   ^ 


NORTHWESTERN  DIVISION. 

Talle  showing  stations  on  the  United  States  militarij  telegraph  line,  northwestern  division 
from  which  reports  have  been  received  during  the  year  ending  June  30  1880.  ' 


Name  of  station. 

Eeports  com- 
menced. 

Eeports  dis- 
continued. 

Number  of  re- 
ports by  tele- 
graph, (daily). 

Bismarck,  Dak  

n 

Deo.  15, 1879 
Juno  2a,  1880 
Nov.  12, 1879 
(*) 

Aug.  12, 1879 
(') 
'1' 

Doc,  15,1879 
(') 

Nov.  11, 1879 

3 
3 
3 

3 
3 
1 
3 

3 
3 
3 

3 

Dead  wood,  Dak  

Fort  Assinniboine,  Mout 
Fort  Bennett,  Dak  

Fort  Benton,  Mont  

Fort  Buford,  Dak  

Fort  Custer,  Mout  

Fort  EUis,  Mont  

Fort  Kcosb,  Mont  

Fort  Meade,  Dak  

Fort  Missoula,  Mont  

Fort  Stevenson,  Dak 
Fort  Shaw,  Mont  

Fort  Yates,  Dak  

Dec.    ],  1879 
Nov.  \r>,  1879 

Helena,  Mont  

Character  of  reports  received  by  mail 
Form  4,  (weekly). 


Comj^eto  observations  t.aken  four  times  a  day. 

Do! 
Do. 
Do. 

No  moteorologioil  observations  taken. 
Complete  observations  taken  four  times  a  day, 
No  meteorological  observations  taken. 
Complete  observations  taken  foui;  times  a  dav. 

Do. 

Do. 

Partial  observations  taken  three  times  a  day. 
Completeobsorvatious  taken  three  times  a  dav 


*  Reporting  at  date  of  Inst  annual  report,  June  30, 1878. 
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Beport  of  stations  on  the  United  States  militari/  telegraph  line,  northivestern 
division,  compiled  from  the  annual  report  of  First  Lieiit.  George  S.  Grimes, 
Second  United  States  Artillery,  acting  signal  officer  in  charge,  and  from 
data  on  file  in  the  office  of  the  Chief  Signal  Officer : 

ASSINNIBOINE,  MONTANA  TEERITORY. 

Latitude     48°  37' 

Longitude  P.  ,         109°  415' 

Establislaed  October  6,  1879. 

Mr.  J.  E.  Wilson  has  remamed  in  charge  during  the  year.  He  has  no 
assistant. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools.  * 

Nxmlerof  messages  during  the  year . — Sent  paid,  518;  sent  collect,  89; 
received  paid,  311;  received  collect,  141;  sent  free,  468;  received  free, 
451;  total,  1,978. 

Receipts.— This,  line,  $249.03;  other  lines,  $321.87;  total,  $570.90. 
Free  business,  $206.55. 

Four  full  meteorological  observations  are  taken  daily.  The  three  reg- 
ular telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  has  not  been  inspected  during  the  year. 
This  station  is  the  northern  terminus  of  the  main  line,  and  the  ob- 
server has  30  miles  of  wire  to  keep  in  repair. 

BENNETT  (FORT  BENNETT),  DAKOTA  TEERITORY. 

Latitude   440  42' 

Longitude   100°  38' 

Established  December  22,  1879. 

Private  W.  P.  Carr  has  been  in  charge  since  its  establishment.  He 
has  no  assistant. 

Number  of  messages  since  opening  station. — Sent  paid,  12;  sent  collect, 
3;  received  paid,  21;  received  collect,  5;  sent  free,  37;  received  free, 
71 ;  total,  149. 

Receipts.— Thi&  line,  |4.47;  other  lines,  $20.67;  total,  $25.14.  Free 
business,  $11.99. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 
The  station  has  not  been  inspected. 
The  station  maintains  in  repair  30  miles  of  wire. 

BENTON  (FORT  BENTON),  MONTANA  TERRITORY. 

Latitude  •_   470  51' 

Longitude  11!. 110°  40' 

Re-established  October  11,  1879. 

Private  A.  H.  Bell  is  in  charge.  Changes:  October  11,1879,  Private 
E.  E.  EUery,  Signal  Corps,  U.  S.  A.,  in  charge;  December  29, 1879,  Pri- 
vate EUery  relieved  and  ordered  to  Deer  Lodge,  Mont.  There  is  no 
assistant  at  this  station. 

Number  of  messages  since  opening  of  station.— Sent  paid,  1,046 ;  sent 
collect,  324;  received  paid,  291;  received  collect,  464;  sent  free,  1,014: 
received  free,  481;  total,  4,220, 
9  siG- 
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I^^r^S^^  '"''-'"^  ^^^^^  ^^34.08;  total,  $1,735.43. 

J^l^Z^t^^Z:^^^  -teorologicalanci  tel- 

r-JT""  /"i"  ^^'tepro^ogical  observations  are  taken  daily.  The  three 
Si  i4e  ^^'""^      '"'^'^  '"'''"^  observations  are  forwarded  to  the  ce". 

The  station  has  not  been  inspected. 

This  station  maintains  in  repair  40  miles  of  wire. 

BISMAECK,  DAKOTA  TEREITORY. 

[Official  mmher,  104.1 
Latitude   , 

Longitude  ■ 46°  48' 

Elevation  of  barometer  aboVe  mean  sea-leTel". i'inA^^-^r 

ZjTF^rt'^Te^^^^^^^^  temperature  ana-inBt-;ument-afe!ir-'''"'- 

Mean  annual  barometer  ("reduced  to  sea-i;V;i)  for  five'y;;^: on^ 

Mean  annual  temperature  for  five  years..  ^    "4^0 

Mean  annual  rainfall  for  five  years   oq  Vn"  ■    ,  ^ 

.  .    23.80  luclies. 

Established  September  15,  1874. 

Ofiflce,  corner  First  and  Meigs  streets. 
di4^ion!'  """^^       headquarters  of  the  officer  in  charge  of  this 

Sergeant  Cyrus  Cramer  is  in  charge  of  the  station,  ne  has  two  as- 
sistan  s.  Eight  assistants  have  been  ordered  to,  and  efght  reheved 
from,  this  station  during  the  year.  *' 

The  station  is  supplied  with  a  complete  sot  of  meteorological  and  tel- 
egraph instruments  and  repair  tools.  "lo^icai  <ui(i  tci 

^VV^^  mefeorological  observations  are  taken  daily.  The  three 
tS  iffice    ""^""^      ''''  observations  are  forwarded  to  tbc  cen 

1  ^r'lZf'^i'''%'^i^T^  2/^«r._Sent  paid,  2,010 ;  sent  collect, 
1,226  received  paid,  5,038;  received  collect,  1,024 ;  sent  free,  2  910  •  re 
ceived  free,  10,330 ;  total,  23,144.  '  '   '  ' 

Beceipts.-This  line,  $1,727.85;  other  lines,  $40.10:  total,  $1,708  01 
Free  business,  $1,004.02,  >w        ,  luuu,  *pi,(uo.oi. 

The  station  maintains  in  repair  35  miles  of  wire. 
There  has  been  no  formal  inspection  of  this  station. 
Extracts  Irom  the  observer's  semi-annual  reports  • 


uies 


PUBLICATIONS. 

Number  of  Forms  23  issued  during  the  year  ending  June  30,  1880   04 

Total    

  '24 

BOZEMAN,  MONTANA  TERRITOiiY. 

Latitude  

^-'«'"">"  ■•■■■•-■■"■■;--;:---v:/;:;;;;;^^^^^^^^ 

Establislied  March  20,  1880. 
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Mr.  J.  J.  Abernethy  lias  remained  in  charge  since  opening  of  station. 
He  lias  no  assistant. 

Number  of  messages  during  the  year. — Sent  paid,  417;  sent  collect,  173; 
received  paid,  239 ;  received  collect,  195  ;  sent  free,  145 ;  received  free, 
212 ;  total,  1,381. 

Beceipts.—ThiB  line,  $217.47 ;  other  lines,  $239.19 ;  total,  $456.66.  Free 
business,  $58.59. 

The  station  is  supiilied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 
ISTo  meteorological  observations  are  taken  at  this  station. 
The  station  has  not  been  inspected. 

BUFORD  (FOET  BUFOED),  DAKOTA  TEEEITOEY. 
[Official  numhet;  203.] 


Latitude   48°  3' 

LoBgitude   103°  58' 

Elevation  of  barometer  above  mean  sea-level   1,876.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error  only) 

for  the  year  ending  June  30,  1880    27. 886 

Mean  annual  rainfall  for  the  year  ending  June  30,  1880   18.45  inches. 


Established  October  23,  1878;  observations  commenced  January  13, 
1879. 

Office,  United  States  Signal  and  Telegraph  Office. 

Private  W.  B.  Stockman  was  in  charge  until  May  31,  when  he  was 
relieved  by  Private  J.  S.  Clarke,  who  remains  in  charge. 

Ntmiher  of  messages  during  the  year. — Sent  paid,  883 ;  sent  collect,  338 ; 
received  paid,  674;  received  collect,  266  ;  sent  free,  1,634;  received  free, 
804 ;  total,  4,499. 

Receipts.— This  line,  $375.22;  other  lines,  $382.24;  total,  $757.46.  Free 
business,  $861.95. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Four  ftdl  meteorological  observations  are  taken  daily.  The  three  reg- 
ular telegraphic  and  sunset  ol)servations  are  forwarded  to  the  central 


office. 

The  station  maintains  in  repair  60  miles  of  wire. 
The  station  has  not  been  insjiected. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  4880   24 

Total  ""24 


BUEl^'S  EANCHE,  MONTANA.  TEEEITOEY. 

Established  June  30,  1880,  as  a  sub-station  of  Fort  Buford,  Dakota 
Territory. 

Private  0.  G.  Eaymond  is  in  charge.  This  station  was  formerly  located 
at  Morgan  and  O'Brien's  Eanche,  from  which  it  was  moved  on  '  ju:ne  30, 
1880.  '  ■  ' 

The  station  maintains  in  repair  57  miles  of  wire. 

COAL  BANKS,  MONTANA  TEEEITOEY. 

Latitude  ,   4go  3/ 

Longitude  110°  10' 

Established  December  22, 1879, 
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Corporal  J.  P.  McGuire,  Company  0,  Eigliteeutli  Infantry,  was  in 
charge  from  opening  of  station  until  June  17,  1880,  since  whicli  time 
Corporal  C.  A.  Eoss,  Company  A,  Eigiiteenth  Infantry,  has  been  in 
charge. 

The  station  is  supplied  with  a  full  set  of  repair  tools,  and  maintains  in 
repair  50  miles  of  wire. 
The  station  has  not  been  inspected. 

COULSON,  MONTANA  TEEEITOEY. 
Latitude   450  49' 

Longitude  108°  30' 

Established  January  21, 1879. 

Private  V.  Wickersham,  Company  C,  Eleventh  Infantry,  has  remained 
in  charge  during  the  year. 
The  station  is  supplied  with  a  set  of  repair  tools. 
No  meteorological  observations  are  taken. 
The  station  has  not  been  inspected. 
It  maintains  in  repair  50  miles  of  wire. 

CUSTEE  (POET  CUSTEE),  MONTANA  TEEEITOEY. 


[Official  number,  200,] 

Latitude   45°  48' 

Longitude                 IO70  38' 

Elevation  of  barometer  above  mean  sea-level   3,086.00  feet. 

Rainfall  for  the  ten  months  ending  June  30,  1880  15. 17  inches! 


^^Established  December  5, 1878 ;  observations  commenced  August  12, 

Office,  officers'  quarters,  marked  Quarters  No.  3. 

Private  D.  C.  Ealstou  is  in  charge.  Private  J.  Baker,  Second  Cav- 
alry, is  repairman. 

Number  of  messages  during  the  year.— Sent  paid,  949 ;  sent  collect,  1C7: 
received  paid,  G45  ;  received  collect,  202  :  sent  free,  2,212  :  received  free, 
1,543  ;  total,  5,718.  ' 

i?eceij)te.— This  line,  I3G4.10;  other  lines,  $355.16  :  total,  $719.32.  Free 
business,  $871.36. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Pour  fall  meteorological  observations  are  taken  daily.  The  three  reg- 
uhir  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  maintains  in  repair  60  miles  of  wire. 
It  has  not  been  inspected. 


rUBLIOATIONS. 

Number  of  Forms  ^2  issued  during  the  year  ending  Juno  30  1880   21 

Total   24 

DEADWOOD,  DAKOTA  TEEEITOEY. 

[Official  nimhcr,  185. J 

Lalilndo   440  001 

l,oiigilii(l(i..    IIV.V.[[\.\\  103°  34' 


Klcviilion  (.r  l.aromrl.M-  ;,l,„v.>  inrM-u  Hc.vlovol  ijc^O.OO  fcct. 

JMt';ii)  jiiiiiual  l)!M'()iii('l,c;-  (i  iinccl  I'll  lor  tciri])erature  and  instrumental  error  only) 

i'i)v  one  year   25.332 

Mean  annual  rainfall  for  one  year   ,  28,00  inches. 
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Ee- established  November  1,  1878. 

Office,  room  No.  1,  third  floor,  Phoenix  Block. 

Sergeant  J.  O'Dowd  was  in  charge  until  June  17,  when  he  was  relieved 
by  Private  W.  B.  Stockman.    There  is  one  assistant  at  this  station. 

This  station  maintains  in  repair  42  miles  of  wire. 

The  office  was  moved  March  31  from  the  Davis  Assay  Building. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tel- 
egraph instruments  and  repair  tools. 

Numher  of  messages  during  the  year. — Sent  paid,  2,177 ;  sent  collect, 
637;  received  paid,  1,480;  received  collect,  666;  sent  free,  1,022;  re- 
ceived free,  371 ;  total,  6,353. 

jBeceijpis.— This  Une,  $1,355.99;  other  lines,  $1,;  ;92.71;  total,  $2,748.71. 
Free  business,  $135.95. 

Eight  fall  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  has  not  been  inspected  during  the  year. 
Extracts  from  the  observer's  semi-annual  report : 

On  tlie  morning  of  September  26,  1879,  during  tlie  Deadwood  conflagration,  the 
building  in  wliicli  tlie  Signal  Office  was  located  being  considered  in  great  danger,  the 
instrument  shelter  was  pulled  down  and  the  instruments  therein  destroyed. 

The  large  wind  vane  and  telescopic  rod  were  erected  October  25,  1879.  An  instru- 
ment shelter,  constructed  at  Fort  Meade  by  order  of  the  commanding  officer  of  that 
post,  received  and  erected  October  28,  1879,  and  observations  resumed. 

PUBLICATIONS. 


Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1880   347 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   371 

DEEE  LODGE,  MONTANA  TEEEITOEY. 

Latitude   46°  24' 

Longitude   112°  45' 

Established  December  8,  1879. 


Private  E.  E.  EUery  was  in  charge  until  April  14,  1880,  when  he  was 
relieved  by  Private  G.  E.  Tompkins,  who  remains  iu  charge. 

The  station  maintains  in  repair  40  miles  of  wire,  and  is  supi)lied  with 
a  complete  set  of  telegraph  instruments  and  repair  tools. 

No  meteorological  observations  are  taken. 

Number  of  messages  since  opening  of  statmi.r— Sent  paid,  329;  sent  col- 
lect, 68;  received  paid,  297;  received  collect,  55;  sent  free,  19;  received 
free,  10;  total,  768. 

Meceipts.— This  line,  $134.77;  other  lines,  $145.15;  total,  $279.92. 
Free  business,  $3.78. 


ELLIS  (FOET  ELLIS),  MONTANA  TEEEITOEY. 


[Official  numher,  223. J 

Latitude   45°  40' 

Longitude   110°  0' 

Established  February  1, 1879. 

Private  F.  0.  Buell  was  in  charge  until  November  17,  when  he  was 
relieved  by  civilian  operator,  W.  P.  Larcey. 
Number  of  messages  during  tlie  year. — Sent  paid,  893;  sent  collect,  280; 


134  REPORT  OP  THE  CHIEF  SIGNAL  OFFICER. 

Ws'TotS^fm^'  ?^^®^^®^«o"ect,  357;  sent  free,  1,367;  received  free, 

Beceipts.—This  line,  $351.45;  other  lines,  1482.91 ;  total,  $834.30. 

Ihe  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools. 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

Ihe  station  maintains  in  repair  60  miles  of  wire. 


FEERY  POINT,  MONTAl^A  TERRITORY. 


Latitude  .. 
Longitude . 


46°  51' 


  10b°  9' 

Established  January  3,  1879. 

Private  W.  H.  Ames,  Company  H,  Fifth  Infantry,  has  remained  in 
charge. 

The  station  maintains  in  repair  57  miles  of  wire,  and  is  supplied  with 
a  full  set  of  repair  tools. 
No  meteorological  observations  are  taken. 

GAGE'S,  MONTANA  TERRITORY. 
Estabhshed  November  19,  1879. 

Station  removed  to  Shields  River,  Mont.,  on  April  26,  1880.  Private 
W.  E.  Milnor,  Company  C,  Eleventh  Infantry,  was  in  charge. 

GRINNELL'S  RANCHE,  DAKOTA  TERRITORY. 
Established  September  9,  1879. 

Private  R.  E.  Kerkam,  Company  K,  Sixth  Infantry,  has  remained  in 
charge  since  opening  of  station. 

The  station  maintains  in  repair  72  miles  of  wire,  and  is  supplied  with 
a  complete  set  of  telegraph  instruments  and  repair  tools. 

HELENA,  MONTANA  TERRITORY. 

Latitude   ^^^-^ 

Longitude  [^yM[]\[[[[[[  112o  % 

Estabhshed  October  15, 1879;  observations  commenced  April  1,  1880. 

I  rivate  N.  C.  Smith  has  been  in  charge  since  establishment  of  station. 
He  has  no  assistant.  An  assistant  was  on  duty  from  January  10  to 
April  14, 


J^iimhcr  of  messages  since  opening  station.— Sout  paid,  1,725;  scut  col- 
ct,  517;  received  paid,  2,775;  received  collect,  272;  sent  free,  1,525: 
iceived  free,  1,259;  total,  8,073.  '    '  ' 

Receijifs.—This  lino,  $637.59;  other  linos,  $103.85;  total,  $741.44. 
Free  business,  $590.12. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Four  full  meteorological  observations  aro  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral oliice. 

The  station  maintains  in  repair  70  miles  of  wire. 

HUNTER'S  SPRINGS,  MONTANA  TERRITORY. 

Latitude  (.ipproxiuKilo)   Aro  50' 

Longitude  (approximate)  .      .  .       *        1090  3,7 

Established  March  31, 1879. 
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Eemoved  to  Sliielda,  Mont.,  April  20,  1880. 

Private  W.  E.  Milnor,  Eleventh  Infantry,  was  in  charge  until  the 
removal  of  the  station  to  Gage's,  Mont.,  on  November  19,  1879. 

KEOGH  (FOET  KEOGH),  MONTANA  TERRITOET. 
[Official  numher,  202. \ 


Latitude   46°  17' 

Longitude   105°  55' 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30,  1880   27.27G 

Mean  annual  rainfall  for  the  year  ending  June  30,  1880    19.44  inches. 


Established  November  18, 1878;  observations  commenced  January  13, 
1879. 

Office,  in  building  which  quartermaster  occupies. 
Private  A.  H.  Bell  was  in  charge  until  November  1;  Private  S. 
Wheaton,  from  November  1  until  June  17;  Sergeant  J.  O'Dowd  from 
June  17  to  June  21,  and  Sergeant  D.  M.  Kennedy  from  June  21  to  date. 
There  is  one  assistant  at  this  station. 

Nimiber  of  messages  during  the  year. — Sent  paid,  1,994;  sent  collect, 
286;  received  paid,  1,446;  received  collect,  621;  sent  free,  2,498;  re- 
ceived free,  1,584;  total,  8,429. 

Receipts.— TM^  line,  $846.80;  other  lines,  $1,307.54;  total,  $2,154.34. 
Free  business,  $969.67, 

This  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 


tral office. 

The  station  maintains  in  repair  45  miles  of  wire. 

PUBLICATIONS. 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1880   24 

Total   24 

KNIFE  EIVEE,  DAKOTA  TEEEITOEY. 
[Official  number,  227.] 

Latitude   48°  0' 

Longitude   102°  32' 

Established  January  30,  1879. 


Private  D.  I.  Mercier  remained  in  charge  until  removal  of  station  to 
Grinnell's  Eanche,  Dak.,  on  September  9, 1879. 

LE  BEAU'S  EANCHE,  DAKOTA  TEEEITOEY. 

Latitude   45°  20' 

Longitude   100°  15' 

Established  January  21,  1880. 

Private  J.  0.  Kent,  Company  E,  Eleventh  Infantry,  has  been  in  charge 
since  opening  of  station. 
The  station  maintains  in  repair  62  miles  of  wire. 
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LINCOLN  (FORT  A.  LmOOLF),  DAKOTA  TERRITOEY. 

Latitude   .r-o  ^r/ 

 £  tl 

Established  November  1,  1879. 
^^^V^^S.  Davis  was  in  charge  untU  March  10, 1880,  since  which  time 
Mr.  H.  W .  Filbert  has  been  in  charge. 

and^repSf  tool?  ^"^^^^^^^  ^^^^  ^  complete  set  of  telegraph  instruments 

No  meteorological  observations  are  taken. 

The  station  maintains  in  repair  35  miles  of  wire. 

Number  of  messaxjes  since  opening  of  station.— Sent  paid,  171 :  sent  col- 
lect, 110;  received  paid,  200;  received  collect,  76;  sent  free,  588;  re- 
ceived free,  567_;  total,  1,772.  ?  > 
hmh^Ss'i^mis        ^56-79;  other  lines,  $110.61;  total,  $167.40.  Free 


LITTLE  MISSOUEI,  MONTANA  TEEEITOEY. 

pproxiniate)   

^ipproximate)  

Established  April  30,  1879. 


Latitude  (approximate)   At-o  n 

Longitude  (approximate)  ;;;;  1040  ig/ 


Private  F.  Thomas,  Company  E;  F.  Dickerty,  Company  M;  and  E. 
B.  Fair,  Company  E,  Seventh  Cavalry,  relieved  August.  29,  1879,  by 
Privates  J.  G.  Lawler,  Company  C;  J.  H.  Carroll,  Company  E;  and  F. 
Garlick,  Company  G,  Seventh  Cavalry.  Private  Carroll  was  relieved 
January  27,  1880,  and  Corporal  A.  Capri,  Company  C,  and  Private  E. 
B.  i^air  Company  E,  Seventh  Cavalry,  assigned  to  duty  same  date. 
L^orporal  Capri  and  Private  Garlick  were  relieved  May  28,  1880  bv 
Privates  Watson  and  McKeen,  Seventh  Cavalry,  who  remain  on  duty 
Pnvate  Lawler  was  relieved  June  5, 1880,  and  Private  Fair  on  June  17, 

Tlie  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  65  miles  of  wire. 
No  meteorological  observations  are  taken. 

McKINNEY   STATION  (OLD  FOET   McKINNEY),  WYOMING 
TEEEITOEY. 

Private  T.  S.  Collins  at  this  station  awaiting  orders  from  June  30 
until  October  20,  1879. 

Tlic  telegrapli  lino  on  which  this  station  is  located  has  never  been 
turned  over  to  the  officer  in  charge  of  the  northwestern  division. 

M(jKINNEY  (FOET  McKINNEY),  WYOMING  TEEEITOEY. 

  uo  2:v 

J^(mglUuh^   j,^g^  ^g, 

Sergeant  D.  Moore  was  at  tliis  station  awaiting  orders  from  July  19 
1879,  to  June  19,  1880. 

The  telegraph  line  on  wliicli  this  station  is  located  has  never  been 
turned  over  to  the  officer  in  cliiuge  of  fclie  northwestern  division. 


KEPOET  OP  THE  CHIEF  SIGNAL  OPFICEE. 


137 


MEADE  (FORT  MEADE),  DAKOTA  TEEEITOEY. 

[Offlcial  mmher,  224.] 

Latitude   44°  26 

Longitude   lOS*^  32' 

Established  February  19,  1879. 

Private  A.  A.  Stoneburner  has  been  in  charge  during  the  year.  He 
has  no  assistant. 

The  station  maintains  in  repair  24  miles  of  wire. 

Number  of  messages  during  the  year. — Sent  paid,  626 ;  sent  collect, 
146;  received  paid,  616;  received  collect,  135;  sent  free,  404 ;  received 
free,  185 ;  total,  2,112. 

Receipts.— This  line,  $323.92;  other  lines,  $348.62;  total,  $672.54. 
Free  business,  $136.46. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools, 

A  daily  sunset  observation  is  forwarded  by  telegraph. 

MISSOULA  (FOET  MISSOULA),  MONTANA  TEEEITOEY. 

Latitude   46o  54/ 

Longitude   II40  jq- 

Established  December  15, 1879. 

Private  F.  O.  Buell  has  remained  in  charge  since  opening  of  station. 
There  was  one  assistant  on  duty  at  this  station  from  December  15, 1879, 
to  January  13, 1880. 

It  maintains  in  repair  45  miles  of  wire. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

The  station  has  not  been  inspected. 

Number  of  messages  since  opening  of  station. — Sent  paid,  160 ;  sent 
collect,  30;  received  paid,  114;  received  collectr43;  sent  free,  205 ;  re- 
ceived free,  170  ;  total,  722. 

Beceipts.— This  line,  $71.22 ;  other  lines,  $196.63 ;  total,  $267.85.  Free 
business,  $160.95. 

MOEGAN  AND  O'BEIEN'S  EANOHE,  DAKOTA  TEEEITOEY. 

Latitude  (approximate)   470  3Q' 

Longitude  (approximate)   '.'!!!  104°  30' 

Established  June  30, 1879. 

Private  J.  A.  Funstan,  Company  D,  Sixth  Infantry,  was  in  charge 
from  opening  of  station  to  September  24,  1879 ;  Sergeant  J.  A.  Frank, 
Company  I,  Sixth  Infantry,  was  in  charge  from  September  24,  1879,  to 
June  10,  1880,  since  which  time  Private  0.  G.  Eaymond  has  been  in 
charge. 

The  station  was  removed  to  Burns'  Eanche,  Mont.,  June  30, 1880. 


NEW  CHICAGO,  MONTANA  TEEEITOEY. 

l^atituclo   46°  45' 

Longitude  ;  ...    .  .  II30  15' 

Established  January  19, 1880,  as  a  repair  station. 
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Corporal  C.  E.  Fisher,  Corapany  H,  Third  Infantry,  was  in  charge 
until  March  IG,  1880,  when  he  was^relieved  by  Mr.  John  H.  Cole,  who 
remains  in  charge, 

No  meteorological  observations  are  taken. 

This  station  is  supplied  with  a  complete  set  of  telegraph  instruments' 
and  repair  tools,  and  maintains  in  repair  45  miles  of  wire. 

Number  of  messages  since  opening  of  statio7i. —Sent  paid,  155:  sent 
collect,  15 ;  received  paid,  61 ;  received  collect,  18 :  sent  free,  7 :  received 
free,  4 ;  total,  260.  ' 

i^ece^^te.— This  line,  $53.13 ;  other  lines,  $41.66 :  total,  $94.79.  Free 
business,  $3.68.  ' 

PLUM  CEEEK,  DAKOTA  TEEEITORY. 
Established  June  17, 1880. 

Private  E.  B.  Fair,  Company  E,  Seventh  Cavalry,  has  been  in  charge 
since  opening  of  station. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

No  meteorological  observations  are  taken. 

POWDEE  EIVEE,  MONTANA  TEEEITOEY. 

Latitude  (approximate)  ^   45048' 

Longitude  (approximate)  105°  20' 

Established  November  1, 1878. 

Private  L.  Hohman,  Company  E,  Fifth  Infantry,  has  remained  in 
charge  during  the  year. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  66  miles  of  wire. 

No  meteorological  observations  are  taken. 

EADEESBUEG,  MONTANA  TEEEITOEY. 

Latitude   ^go  10/ 

Longitude  "".il.^  y.!!"  !  ^iil^i  1110 

Established  April  4, 1880. 

Private  T.  Maunier,  Company  D,  Eighteenth  Infantry,  has  been  in 
charge  since  opening  of  station  (Crow  Creek,  which  was  opened  Decem- 
ber 27, 1879,  being  closed  for  the  purpose). 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

No  meteorological  observations  are  taken. 

EAPID  CITY,  DAKOTA  TEEEITOEY. 

Latitude   440  q' 

Ijongitude   jq^o  q' 

Established  January  19,  1880. 

Private  E.  B.  Fair,  Company  E,  Seventh  Cavalry,  was  in  charge  until 
January  28,  wlien  he  was  relieved  by  Private  E.  L.  Eotchford,  who 
remains  in  charge. 

The  station  is  supplied  with  a  coni])leto  sot  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

No  meteorological  observations  are  taken. 

Number  of  messages  since  opening  of  station.— Sent  paid,  COS;  sent  col- 
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lect,  142 ;  received  paid,  414 ;  received  collect,  125 ;  sent  free,  7 ;  received 
free,  15;  total,  1,308. 

Beceipts.— This  line,  $238.62;  otlier  lines,  $290.20;  total,  $528.82. 
Free  business,  $2.68. 

EOOK  CEEEK,  MONTANA  TEEEITORY. 

Latitude   47°  3' 

Longitude   112°  2' 

Established  December  18,  1879. 

Private  E.  E.  Chase,  Company  F,  Third  Infantry,  has  been  in  charge 
since  opening  of  station. 

This  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

No  meteoroiogical  observations  are  taken. 

EOSEBUD,  MONTANA  TEEEITOEY. 

Latitude   40°  14' 

Longitude   106°  28' 

Established  February  3,  1879. 

Private  J.  W.  Carr,  Company  F,  Eleventh  Infantry,  has  remained  in 
charge  during  the  year. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  55  miles  of  wire. 

No  meteorological  observations  are  taken. 

SHAW  (FOET  SHAW),  MONTANA  TEEEITOEY. 

Latitude   47°  29' 

Longitude . . . ,   111°  46' 

Private  G.  E.  Tompkins  was  in  charge  until  January  23,  when  he  was 
reheved  by  Private  A.  L.  Matthews.  There  is  no  assistant  at  this  station. 

Number  of  messages  driving  the  year. — Sent  paid,  296 ;  sent  collect,  42 ; 
received  paid,  200 ;  received  collect,  91 ;  sent  free,  638 ;  received  free, 
456 ;  total,  1,723. 

Beceipts.— line,  $131.05 ;  other  Mnes,  $95.84 ;  total,  $226.89.  Free 
business,  $263.91. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and 
telegraph  instruments  and  repair  tools. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  central 
office. 

SHIELD'S  EIVEE,  MONTANA  TEEEITOEY. 

Latitude   45042' 

Longitude   110°  31' 

Established  March  31,  1879. 

This  station  was  established  at  Hunter's  Springs  on  March  31,  1879; 
moved  to  Gage's,  Mont.,  November  19,  1879,  and  to  Shield's  Eiver, 
its  present  location,  April  27,  1880.  Private  W.  E.  Milnor,  Company  0, 
Eleventh  Infantry,  has  remained  in  charge  since  opening  of  station! 

The  station  is  supphed  with  a  complete  set  of  telegraph  instruments  and 
repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

No  meteorological  observations  are  taken. 
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SMITHVILLE,  DAKOTA  TEERITOEY. 
Established  June  18,  1880. 

Corporal  W.  H.  Lavering-,  Company  H,  Seventh  Cavalry,  has  remained 
in  charge  since  opening  of  station,  with  one  assistant. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  50  miles  of  wire. 

]Sro  meteorological  observations  are  taken. 


STEVENSON  (FOET  STEVENSON),  DAKOTA  TEEEITOEY. 

[Official  number,  201.] 

Latitude   470  86' 

Longitude  [\  101°  23' 

Elevation  of  barometer  above  mean  sea-level   1,734.00  feet. 

Mean  annual  barometer  (corrected  for  temperature  and  instrumental  error 

only)  for  the  year  ending  June  30,  1880   28.  085 

Mean  rainfall  for  the  year  ending  June  .30,  1880   13.01  inches. 

EstabHshed  September  19,  1878:  commenced  observations  December 
20,  1878. 

Office,  northeast  corner  of  garrison. 

Private  N.  C.  Smith  was  in  charge  until  August  9, 1879;  Private  D.  I. 
Mercier,  from  August  9  until  June  23, 1880,  and  Private  J.  H.  Young,  from 
June  23  to  date.  A  repair-man  was  on  duty  at  this  station  from  May 
14  to  August  9. 

This  station  is  kept  open  as  a  repair  station,  and  the  man  in  charge  is 
kept  constantly  at  work  looking  after  the  line.  When  at  the  oflBce  the 
regular  meteorological  observations  are  taken. 

Number  of  messages  during  the  i/mr.— Sent  paid,  219;  sent  collect,  100; 
received  paid,  209;  received  collect,  52;  sent  free,  1,422;  received  free, 
662;  total,  2,664.  '   ?      '  j 

Beceipts.— This  line,  $82.25;  other  lines,  $73.00;  total,  $155.25.  Free 
business,  $672.07. 

The  station  is  supplied  with  a  complete  set  of  meteorological  and  tele- 
graph instruments  and  repair  tools,  and  maintains  in  repair  75  miles  of 
wire. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral office. 

PUBLICATIONS. 


Numljcr  of  Forms  22  issued  during  the  year  ending  Juno  30,  1880   24 

Total   24 

STILLWATER,  MONTANA  TEEEITOEY. 

Latitude   4r,c  gg/ 

Longitude   109°  21 ' 

Established  February  21,  1879. 

Private  W.  P.  Carr  was  in  cliargo  until  October  27,  when  lie  was  re- 
lieved by  Private  J.  Driscoli,  Company  E,  Third  Infantry. 

The  station  is  su])plied  with  telcgriipli  instruments  and  repair  toolsj 
and  maintains  in  repair  52  miles  of  wire. 

No  meteorological  observations  are  taken. 
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SULLY  (FOET  SULLY),  DAKOTA  TEEEITOEY. 

Latitude   44039' 

Longitude   100°  3G' 

Ee-established  December  1, 1879. 

Private  L.  F.  Gary,  Company  G,  Elevontli  Infantry,  lias  been  in  charge 
during  tbe  year. 
The  station  has  not  been  inspected. 

The  station  is  supplied  with  a  complete  set  of  telegraph  instruments 
and  repair  tools,  and  maintains  in  repair  30  miles  of  wire. 
No  meteorological  observations  are  taken. 

Number  of  messages  since  opening  of  station. — Sent  paid,  55  ;  sent  col- 
lect, 1;  received  paid,  136;  received  collect,  13;  sent  free,  125;  received 
free,  117;  total,  453. 

Receipts.— line,  $19.60;  other  lines,  $48.22;  total,  $67.82.  Free 
business,  $50.25. 

TEEEY'S  LANDING,  MONTANA  TEEEITOEY. 

Latitude   46'  9' 

Longitude   IO70  32' 

Established  December  28,  1878. 

Private  George  J.  Walters,  Company  D,  Second  Cavalry,  was  in  charge 
until  May  28, 1880,  when  he  was  relieved  by  Private  Virgil  Verge,  Com- 
pany A,  Fifth  Infantry. 

The  station  is  supplied  with  a  complete  set  of  telegraj)h  instruments 
and  repair  tools,  and  maintains  in  repair  55  miles  of  wire. 

No  meteorolgical  observations  are  taken. 

YATES  (FOET  YATES),  DAKOTA  TEEEITOEY. 

Latitude   16°  11' 

Longitude   100°  34' 

Established  September  5,  1879. 

Private  W.  D.  Maxwell  has  remained  in  charge  since  opening  of  sta- 
tion. 

Since  December  1, 1879,  four  partial  meteorological  observations  have 
been  taken  daily.  The  three  regular  telegraphic  and  sunset  observa- 
tions are  forwarded  to  the  central  office. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair  tools,  and  maintains  in  repair  40  miles  of  wire. 

Number  of  messages  since  opening  of  station. — Sent  paid,  238 ;  sent  col- 
lect, 45 ;  received  paid,  135 ;  received  collect,  81 ;  sent  free,  679 ;  re- 
ceived free,  252 ;  total,  1,430. 

Receipts.— This,  line,  $99.19;  other  lines,  $182.30;  total,  $281.49. 
Free  business,  $132.72. 
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WASHINGTON  AND  IDAHO  DIVISION. 


Talle  sJiowing  stations  on  the  United  Slates  telegraph  lilies,  Washington  and  Idaho  division 
from  winch  reports  have  been  received  during  the  year  ending  June  30,  1880.  ' 


Name  of  station. 

Eepoi-ts  commenced. 

Reports  discontinued. 

Number  of  reports  by 
telegraph,  (daily). 

Character  of  reports  received  by  mail  on  Toim. 
4  (weekly). 

Dayton,  Waah  

Dec.    1, 1879 

Dec.    1, 1879 
Nov.  23, 1879 
Deo.  1,1879 

3 

1 

3 

Observations  of  thermometer,  hygrometer  di- 
rection of  wind  and  stats  of  weather,  clouds 
and  rainfall,  taken  four  times  a  day. 

No  meteorological  observations  taken. 

Complete  observations  taken  four  times  a  day. 

No  meteorological  observations  taken. 

Fort  Lapwai,  Idaho  

Lewiston,  Idaho  

Pomeroy,  "Wash  

eport  of  stations  on  the  United  States  militarn  telegraph  line,  Washington  and  Idaho  divis- 
ion compiled  from  the  annual  report  of  First  Lieut.  W.  E.  Birkhimer,  Third  United 
Stutes  ArtiU^-rj  acting  signal  officer  and  offi.cer  in  charge,  and  from  data  on  file  in  the 
office  of  the  Chief  Signal  Officer.  j 


DAYTOl^^,  WASHINGTON  TEEEITORY. 

[Official  number,  334. J 

Latitude   46^  2T 

Longitude  .  117°  50' 

Elevation  of  barometer  above  mean  sea-level   1,700  (?)  feet 

Establisliecl  July  1,  1879. 

Observatioiis  coimnenced  December  1, 1879. 

Office  in  United  States  military  and  telegra]>li  building,  Main  street. 
Sergeant  Frank  Greene  has  been  in  charge  of  station  since  its  estab- 
lishment. 

Private  Samuel  Lackland,  Company  M,  First  Cavalry,  was  on  duty 
as  assistant  operator  from  May  17  to  June  14,  1880.  There  is  now  no 
assistant  at  this  station. 

Privates  Whiting,  Benedict,  and  Holland,  of  the  Twenty-first  In- 
fantry, have  been  on  duty  at  this  station  for  short  periods  during  the 
year. 

Number  of  messages  during  the  ?ymr.— Sent  paid,  591 ;  sent  collect,  337  • 
received  paid,  984 ;  received  collect,  308 ;  sent  free,  37(5 :  received  free 
344 ;  total,  3,830.  ' 

Becei])ts.~T\\\f^  line,  $308.93;  other  lines,  $3;  total,  $310.93. 

Four  full  meteorological  (^bser^•ations,  except  of  the  barometer,  are 
taken  daily.  The  three  reguliir  telegr;)|)hi(!  and  sunset  observations  are 
fowarded  to  the  cenfrnl  ol'liee. 

Much  local  Intercast  in  the  service  is  exhibited,  and  mucli  good  feeling 
toward  the  service  at  huge  is  expressed,  and  mauv  inquiries  are  made 
at  this  oflfico  during  threatening  weather. 


LATWAI  (FORT  LAPWAJ),  iJ^AHO. 

  4(i0  25' 

■"^"""'''"l"   11(50  48' 

Established  rJuly  1,  1879. 
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Private  William  Do  Lisle,  Compauy  B,  Second  Infantry,  was  in  charge 
until  July  28;  Private  E.  H.  Holland,  Company  D,  Tvrcnty-first  Infan- 
try, from  July  28  to  October  1 ;  Private  Benedict,  Oom])nny  C,  Twenty- 
first  Infantry,  from  October  1  to  January  18,  1880;  Private  Lackland, 
Company  M,  First  Cavalry,  from  January  18  to  May  13.  Private  Lack- 
land was  relieved  by  Private  Harry  Clifford,  Company  I,  Twenty-first 
Infantry,  who  remains  in  charge. 

Number  of  messages  during  the  year. — Sent  paid,  85 ;  sent  collect,  28 ; 
received  paid,  96;  received  collect,  33;  sent  free,  581;  received  free, 
524;  total,  1,347. 

Beceipts.— This  liuQ,  $32.04;  other  lines,  $94.04;  total,  $126.08. 

The  station  is  not  yet  supplied  with  instruments.  A  sunset  observa- 
tion is  forwarded  by  telegraph  daily. 


LEWISTON,  IDAHO  TEEEITOEY. 


[Official  mmher,  235.] 


Latitude  

Longitude  

Elevation  of  barometer  above  mean  sea-level 


...  46^25' 
...  1160  59' 
619  (?)  feet. 


Established  July  1, 1879. 

Observations  commenced  November  23, 1879, 

Ofdce,  corner  Montgomery  and  Fourth  streets. 

Private  Samuel  Lackland,  Company  M,  First  Cavalry,  was  in  charge 
until  November  22.  He  was  relieved  by  Private  L.  E.  Ayres,  who  was 
superseded  March  22,  1880,  by  Private  Wesley  Blake,  who  remains  in 
charge. 

Number  of  messages  during  the  year. — Sent  paid,  774 ;  sent  collect,  213; 
received  paid,  540 ;  received  collect,  262 ;  sent  free,  405 ;  received  free, 
515 ;  total,  2,709. 

Receipts.— This  line,  $358.19 ;  other  lines,  $1,299.94 ;  total,  $1,658.13. 

This  station  is  supplied  with  a  full  set  of  meteorological  instruments. 

Four  full  meteorological  observations  are  taken  daily.  The  three 
regular  telegraphic  and  sunset  observations  are  forwarded  to  the  cen- 
tral oflfice. 


POMEEOT,  WASHINGTON  TEEEITOJIY. 

Latitude....   46°  30' 

Longitude   117°  35' 

Established  July  1,  1879. 

Observations  commenced  December  1,  1879. 

Private  W.  G.  Whiting,'  Company  G,  Twenty-first  Infantry,  was  in 
charge  of  this  station  to  July  8 ;  Private  L.  E.  Ayres,  to  October  1 ; 
Private  Whiting  from  October  1  to  22;  Private  Ayres  from  October 
22  to  November  22  ;  Private  Lackland,  Company  M,  First  Cavalry,  from 
November  22  to  January  18,  1880 ;  Private  C.  S.  Benedict,  Company 
C,  Twenty-first  Infantry,  from  January  18  to  date. 

Number  of  messages  during  the  year. — Sent  paid,  330;  sent  collect,  40; 
received  paid,  181;  received  collect,  72 ;  sent  free,  76 ;  received  free,  56; 
total,  755. 

Receipts.— This  line,  $134.75 ;  other  lines,  $162.87 ;  total,  $297.62. 
This  station  is  not  supplied  with  meteorological  instruments.   A  sun- 
set observation  is  forwarded  by  telegraph  daily. 
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Table  showing  the  location  of  the  sunset  stations,  Signal  Service,  U.  S.  A.,  ivith  the  names  of 
the  observers  and  the  dates  of  their  establishment. 


Austin,  Nev  

Central  City,  Nebr  

Deep  Creek,  Utah  

Elmira,  N.  Y  

Emporia,  Kans  

Eugene  City,  Oreg  

Pillmore  City,  Utali  

Port  Fetterman,  Wyo  

Hamilton,  Nev  

Hat  Creek,  "Wyo  

Kit  Carson,  Colo  , 

Lytton,  British  Columbia  , 

Monterey,  Cal  

New  "WestmiDster,  British  Columbia  , 

Pembroke,  Ontario  

Santa  Barbara,  Cal  

Sault  de  Ste.  Marie,  Mich  

Sidney,  Nebr  .-  

Saint  George,  Utah  

*Edson,  Wyo  

Trinidad,  Colo  

Victoria,  Vancouver's  Island,  British  Columbia 

Wadena,  Minn  

Waterville,  Kans  

Treka,  Cal  


L.  A.  Woller  

George  Bockes  

E.  K  Ferguson  , 

A.J.  Carpenter  , 

L.  T.  Heritage  

J.  Kemble  Peters  

Andrew  Henry,  P.  M  

Andrew  Eoote  

H.  Carpenter,  P.  M  

Jolm  H.  Bowman  

D.A.Ray  

W.  H.  Wright  

Felipe  Gomez,  P.  M  

Adolphus  Peele  

W.  A.  Moffat  

G.  P.  Tebbetts  

Charles  Kipley,  assistant  P.  M 

A.  E.  Annis  

John  Pymm  

M.  K.  McDonald  

O.B.Park  

John  Smith 
C.  J.  Stuart 
Mrs.  Clara  B.  Phillip 
C.  H.  Pylo 


July 
July 
July 
July- 
Apr. 
July 
July 
July 
July 
July 
July 
July 
July 
Jnlir 
Apr. 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
5, 1879. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
5, 1879. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 
1, 1877. 


*Name  of  town  changed  from  Saint  Mary's,  May  1. 

Observations  of  the  cliaracter  of  the  sunset  are  taken  each  day  at 
sunset,  telegraphed  to  the  nearest  regular  Signal  Service  station,  and 
embodied  in  the  next  telegraphic  report  froui  that  station  to  this  office. 

Sunset  observations  are  also  made  daily,  and  forwarded  weekly,  by- 
mail  from  the  following  stations  in  New  Jersey:  New  Brunswick,  Belvi- 
dere,  Flemington,  Elizabeth,  Freehold. 

The  following  tables  show  the  location  of  the  cautionary  and  caution- 
ary off-shore  signal  display  stations  under  the  direction  of  the  office  of 
the  Chief  Signal  Officer,  the  date  on  which  each  was  established,  the 
names  of  the  displaymen,  the  number  of  cautionary  and  cautionary  off- 
shore signals  displayed,  the  number  reported  justified  and  the  number 
reported  not  justified,  from  July  1,  1879,  to  June  30,  1880,  except  in 
cases  where  they  Avere  established  subsequent  to  July  1,  1879  : 

SECTION  No.  1,  ON  Oil  NEAK  LAKE  MICUIGAN. 


Name  of  displaymafl. 


Cautionary  signals. 


I 

p,-3 


1. 

O  0) 


I? 


Green  Bay  Wis  

Honi's  Pier,  Wis. . . 

•Kenosha,  Wis  

Kewaunee,  Wis  

Manitowoc,  Wis  ... 
Menonionce,  Mich  . 

Uacino,  Wis  

Sh(^lloyKan,  Wis  . . . 
Sturgeon  Bay,  Wis 


Sept.  16, 1877 
Mar.  16,1878 
Sept.  IG,  1877 
Sept.  10, 1877 
Sept.  16, 1877 
Sept.  IC,  1877 
Sept.  10, 1877 
Sept.  10, 1877 
Sept.  10, 1877 


David  Sopor  

A\^  U.  n,nn  

K.  i;.  SiinnHiiiH  

A.  1).  l.iniKliliii,  P.  M 

W.  W.  T)ii  Liiiio  

N.  (;rain  

G.  W.  Soanlou  

J.  L.  Mallory  

J.  B.  Scott  


*l{eportH  incomplete. 

Section  No.  1  is  under  the  charge  of  tho  sergeant  at  Milwaukee,  Wis.,  through  whom  all  signal 
orders  arc  scut. 
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I^ankfort,  Mich.... 

Ludington,  Mioli  

Muskegon,'  Mich  — 

Northport,  Mich  

Pentwater,  Mich  

South  Haven,  Mich . 
Saint  Joseph,  Mich . 
Traverse  City,  Mich 
Charlevoix,  Slich  . . . 


July  20, 1878 
Jan.  20,1878 
Feb.  15,1879 
July  20, 1878 
July  20, 1878 
Aug.  10, 1878 
Aug,  10, 1878 
July  20, 1878 
Aug.  1,1879 


C.  S.  CoUler  

H.  r.  Alexander... 
Lafayette  Freeman 
Wm.  GUI,  P.M.... 

M.  A.  Kice  

J.  S.  Donahue  

J.  H.  King  

S.  C.  FuUer,  P.  M  . 
W.  A.  Smith  


Section  No.  3  is  under  the  charge  of  the  sergeant  at  Detroit,  Mich.,  through  whom  all  signal  orders 

''^During  the  suspension  of  navigation  signals  are  ordered  for  Ludington  direct  from  the  ofiSoe  of  the 
Chief  Signal  OfScer. 

SECTION  No.  4,  ON  OR  NEAE  LAKE  HITEON. 


Bay  City,  Mich . . . 
East  TawaSj  Mich 

Forester,  Mich  

Port  Austin,  Mich 
Rogers  City,  Mich 

Monroe,  Mich  

Sand  Beach,  Mich 


Aug.  1,1878 

Aug.  1 

Aug.  1 

Aug.  1 


Sep! 


James  Roherta. 

E.  C.  French  . . 

F.  T.  Smith.... 
Philip  Winsor . 
Henry  Clothier 
J.  J.  HubbeU . . 
R.  W.  Irwin  ... 


49 

33 

18 

0 

45 

83 

12 

0 

41 

21 

20 

0 

42 

33 

8 

1 

40 

33 

7 

0 

45 

3S 

9 

u 

37 

28 

11 

0 

Section  No.  4  is  under  the  charge  of  the  sergeant  at  Detroit,  Mich.,  tlirough  whom  all  signal  orders 
are  sent. 

SECTION  No.  5,  ON  LAKE  EEEE. 


Ashtabula,  Ohio 
Dunkirk,  N.T.. 
Faiiport,  Ohio . . 


Aug.  1,1878 
Aug.  1,1878 
Aug.  28, 1878 


"W.  O.  Nettleton 
S.  T.Blakeney.. 
A.  P.  Sanford... 


47 

38 

9 

48 

26 

22 

50 

39 

11 

Section  No.  5  is  under  the  charge  of  the  sergeant  at  Cloveland,  Ohio,  through  whom  all  signal  orders 
aie  sent. 

10  sia 
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-aAO^S'BpotrTisnt 


-tp  01  SB  pagl^snC 


■pagnsnfjfnnj 


■pg^TildKip 
pa,i9pjo  J9qran^ 


•nodn  x>9-ii0(l 
-91  !)on  .i9qnin^ 


po:^od9j  J3qamjs[ 


■p9i'Bxdsip 
psjgpjo  jgqcan^ 


oca 


■nodn  pg^jod 
■91  ()oa  jgquin^ 


•p9gi?)Enf  %oti 


•jfjTOOI 
-9A0^  SB  p9TJ9Snl' 

p9;jod9j  jgqtari^I 


-Tpo|S'Bp9gi;8nf 
X)9|iod9j  aaqmnjij; 


■paifiisnf  ifnnj 
pg^iodojiaqraujj 


•p9X'B|dsip 
p9i9pjo  J9qnmjj 


•paifHenC  ^on 
pajjodM  agqran^ 


■p9l;T^^enf 
p9{)jod9j '  jgqranji 


•pg^BidBrp 
p9J9pjo  aeqranii 


ip9  2|>iL 


fcitilill 
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■p9ni^8nC(»on 


•noi;:;o3Jip 
0^.  SB  potfi^jsnf 


pgj.Todaj;  laqainjj 


•pailEictsip 
p9,i9pjo  .raqumjvj; 


■nodn  p9iaod 
-31  %ovi  jgqiunj^ 


■p9m^9nC^joc[ 
pg^aottM  J9quiii^ 


p9!)jod9a  Mqnmjj 


pai-Exdsip 

jaqnrajvj; 


it 

'Si 
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The  following  is  the  record  of  the  display  stations  for  the  year  ending 
Jnne  30,  1880: 

ASHTABULA  HAEBOE,  OHIO. 

Established  August  1, 1878. 
Displayman,  Mr.  W.  O.  Nettleton. 

Signals  are  displayed  from  a  staff  placed  against  the  southwest  corner 
of  Mr.  Nettleton's  store,  which  stands  about  sixty -five  feet  above,  and 
about  two  hundred  yards  from,  the  lake.  The  view  of  the  signals  from 
the  lake  is  unobstructed,  except  from  the  west,  where  it  is  cut  off  by  a 
high  bluff.  Vessels  coming  from  that  direction  can  see  the  signals  when 
within  three  miles  of  the  harbor  entrance,  giving  them  ample  time  to 
run  in  if  they  should  desire  to  do  so. 

The  Western  Union  Telegraph  office  is  in  Mr.  Nettleton's  store. 

The  station  has  not  been  inspected  during  the  year. 

BAY  CITY,  MICHIGAN. 

Established  August  1, 1878. 
Displayman,  Mr.  James  Eoberts. 

Signals  are  displayed  from  a  staff  placed  on  the  roof  of  a  three-story 
building  near  the  bridge.  The  situation  is  a  good  one,  as  the  signals 
can  be  seen  from  all  parts  of  the  river  nearly  up  to  Saginaw  and  the  an- 
chorage ground  in  the  bay. 

BOOTH  BAY,  MAIliTE. 

Established  August  20, 1878. 
Displayman,  Mr.  John  O'Brien. 

Signals  are  displayed  from  a  staff  on  a  hiU  about  a  quarter  of  a  mile 
southeast  of  the  telegraph  office.  The  top  of  the  staff  is  about  two  hun- 
dred and  twenty-five  feet  above  low  water.  The  signal  is  visible  from 
all  parts  of  the  harbor,  and  from  some  distance  out  at  sea. 

The  station  has  not  been  inspected  during  the  year. 

CAPE  VINCENT,  NEW  YOEK. 

Established  August  1, 1878. 
Displayman,  Mr.  0.  C.  Brown. 

Signals  are  displayed  from  a  staff  about  twenty-five  feet  from  the  tele- 
graph office,  on  the  E.  W.  and  O.  wharf,  and  are  visible  to  all  vessels 
passing  into  and  out  of  Lake  Ontario;  those  using  the  American  chan- 
nel passing  within  three-quarters  of  a  mile  of  the  wharf. 

The  station  has  not  been  inspected  during  the  year. 

CHAELEVOIX,  MICHIGAN. 

Established  August  1, 1879. 
Displayman,  Mr.  W.  A.  Smith. 

The  station  has  not  been  inspected  since  its  establishment. 

CHAELOTTE,  NEW  YOEK. 

Established  August  1, 1878. 
Displayman,  Mr.  A.  J.  Mulligan. 
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Signals  are  displayed  from  a  staff  thirty-five  feet  high,  on  the  roof  of 
a  two-story  building  used  as  a  custom-house  and  post-office.  The  build- 
ing is  forty-five  feet  high,  making  the  height  of  the  signal  above  ground 
eighty  feet.  The  signal  may  be  seen  from  aU  parts  of  the  harbor,  and 
at  the  lake  shore,  which  is  half  a  mile  distant.  When  the  station  was 
first  established  Mr.  G.  W.  Allen  was  employed  as  displayman,  but  was 
soon  after  succeeded  by  Mr.  A.  J.  Mulligan. 

The  station  has  not  been  inspected  during  the  year. 

CHATHAM,  MASSACHUSETTS. 

Established  August  15, 1878. 
Displayman,  Mr.  C.  S.  Mckersou. 

Signals  are  displayed  from  a  staff  sixty  feet  in  height,  situated  on  a 
hill  about  seventy-five  yards  from  the  post-office  and  telegraph  office. 
The  view  of  the  signal  is  unobstructed  from  all  directions  for  several 
miles.  Vessels  bound  between  New  York  and  Boston  usually  pass 
within  sight  of  the  signal. 

The  station  has  not  been  inspected  during  the  year. 

CITY  ISLAND,  NEW  YOEK. 

Established  February  1,  1879. 

Displayman,  Mr.  H.  B.  Eoberts. 

The  station  has  not  been  inspected  during  the  year, 

DEEE  ISLAND,  MAINE. 

Established  April  1,  1879, 
Displayman,  Mr.  F.  H.  Gross. 

Signals  are  displayed  from  a  staff  about  one  hundred  feet  high,  which 
stands  near  the  head  of  the  harbor,  and  but  a  few  yards  from  the  beach. 

The  harbor  is  a  long,  narrow  strip  of  water,  surrounded  by  high  hills. 
The  signal  can  only  be  seen  for  a  few  minutes  by  passing  vessels. 

The  station  has  not  been  inspected  during  the  year. 

DUNKIEK,  NEW  YOEK. 

Established  August  1,  1878. 
Displayman,  Mr.  S.  T.  Blakeney. 

Signals  are  displayed  from  a  staff  on  the  roof  of  the  opera  house, 
which  is  one  block  from  the  lake  and  about  two  blocks  from  the  steam- 
boat landing. 

The  building  is  one  of  the  most  prominent  in  the  town,  and  the  sig- 
nal can  be  seen  for  several  miles  from  the  lake  in  all  directions. 
The  station  has  not  been  inspected  during  the  year. 

EAST  TAWAS,  MICHIGAN. 

Established  August  1, 1878. 

The  display  of  signals  at  this  point  is  under  the  charge  of  Miss  Es- 
tella  G.  French. 

Signals  are  displayed  from  a  staff  about  eighty  feet  high,  near  the 
end  of  the  wharf,  and  are  visible  from  all  parts  of  Tawas  Bay,  and  for 
some  distance  out  on  Saginaw  Bay. 

The  station  has  not  been  inspected  during  the  year. 
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FAIRPORT,  OHIO. 

Established  August  28,  1878. 
Displayman,  Mr.  A.  P.  Sanfoid. 

Signals  are  displayed  from  a  staff  on  the  Avest  end  of  the  roof  of  a 
warehouse  near  the  entrance  to  the  harbor,  and  about  one  hundred 
yards  from  the  lake.  Signals  can  be  seen  from  all  directious  on  the 
lake,  and  several  miles  out. 

The  station  has  not  been  inspected  during  the  year. 

PALL  EIVEE,  MASSACHUSETTS. 

Established  October  18,  1878;  discontinued  May  12,  1879:  re-estab- 
lished February  17,  1880. 
Displayman,  Mr.  W.  O.  Bennett. 

Signals  are  displayed  from  a  staff  oa  the  tower  of  a  five-story  build- 
ing. The  top  of  the  staff  is  about  two  hundred  and  fifty  feet  above  tide- 
water. The  signal  is  visible  for  at  least  ten  miles  in  the  direction  of 
Newport,  farther  from  the  westward,  and  by  vessels  bound  out  from 
Providence.  Mr.  Bennett  is  a  prominent  druggist,  whose  store  is  in  the 
building  from  which  signals  are  displayed. 

The  station  has  not  been  inspected  during  the  year. 

FOEESTEE,  MICHIGAN. 

Established  August  1, 1878. 
Displayman,  Mr.  F.  T.  Smith. 

Signals  are  displayed  from  a  staff  on  the  roof  of  a  large  flouring  mill 
near  the  end  of  the  wharf,  and  one  hundred  and  fifty  yards  from  the 
telegraph  office.  The  top  of  the  staff  is  about  ninety  feet  above  the 
water,  and,  as  the  shore  here  runs  nearly  north  and  south,  the  signal  is 
very  prominent. 

The  station  has  not  been  inspected  during  the  year. 

FEANKFOET,  MICHIGAN. 

Established  July  20,  1878. 
Displayman,  Mr.  C.  S.  Collier. 

Signals  are  displayed  from  a  staff  which  stands  a  few  yards  from  and 
in  front  of  the  telegraph  office  on  Main  street.  The  signal  may  be  seen 
from  all  parts  of  the  harbor,  and  from  the  lake  in  all  directious  except 
I  he  northwest,  where  the  view  is  obstructed  by  a  high  bluff". 

The  station  has  not  been  inspected  during  the  year. 

GLOUCESTER,  MASSACHUSETTS. 

Established  September  26,  1878. 
Displayman,  Mr.  Edward  McQuiun. 

Signals  are  displayed  from  a  staff  on  the  roof  of  the  custom-house,  and 
are  visible  for  several  miles  seaward.  Mr.  McQuinn  reports  that  the 
display  of  signals  at  this  place  has  been  of  great  service  to  the  fisher- 
men, and  that  since  the  establishment  of  the  station  they  have  been 
guided  to  a  great  extent  by  them. 

The  station  has  not  been  inspected  during  the  year. 
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GEEEN  BAY,  WISCOKSIN. 

Established  September  16,  1877. 

Displayman,  Mr.  David  Soper. 
J  Signals  are  displayed  from  a  staff  on  the  roof  of  the  elevator  of  the 
Chicago  and  Northwestern  Eailroad  in  Fort  Howard,  across  the  river 
from  Green  Bay.  The  signals  are  visible  for  miles  in  every  direction. 
Mr.  Soper  reports  that  the  signals  are  growing  in  favor  with  vessel- 
men,  very  few  captains  being  willing  to  go  out  when  the  signal  is  up. 

The  station  was  inspected  July  11,  and  found  in  excellent  condition, 

HIGHLAND  LIGHT,  MASSACHUSETTS. 

Established  August  15,  1878. 
Displayman,  Mr.  Isaac  M.  Small. 

Signals  are  displayed  from  a  staff  a  few  feet  from  the  north  end  of 
the  telegraph  office,  which  is  fifty  yards  from  the  edge  of  the  cliff"  and 
three  hundred  yards  from  the  light-house.  Signals  can  be  seen  from  a 
great  distance  in  all  directions,  except  the  south;  they  are  also  plainly 
visible  from  all  parts  of  the  harbor  at  Provincetown.  It  is  estimated 
that  fifty  thousand  vessels  pass  this  station  each  year,  and  as  there  is  a 
good  harbor,  easy  of  access,  at  Provincetown,  the  display  of  signals 
must  be  of  great  benefit  to  shipping. 

The  station  has  not  been  inspected  during  the  year. 

HOEN'S  PIEE,  WISCONSIN. 

Established  March  15,  1878. 
Displayman,  Mr.  W!  H.  Horn, 

Signals  are  displayed  from  a  staff  which  stands  near  the  corner  of  Mr, 
Horn's  store,  about  one  hundred  yards  from  the  lake.  The  signals  are 
visible  from  the  lake  in  all  directions,  and  for  some  distance  out. 

The  station  was  inspected  July  10,  and  found  in  excellent  condition. 

HOUGHTON,  MICHIGAN. 

Established  August  1,  1879. 
Displayman,  Mr.  J.  E.  Dee. 

Cautionary  signals  are  sent  direct  from  this  office. 

The  station  has  not  been  inspected  since  its  establishment. 

HTANNIS,  MASSACHUSETTS. 

Established  August  15, 1878. 
Displayman,  Mr.  Isaac  M.  Small. 

Signals  are  displayed  from  a  staff  near  the  light-house,  about  one  and 
a  half  miles  southwest  of  the  telegraph  office  and  in  the  center  of  the 
town. 

The  station  has  not  been  inspected  during  the  year.  — 

KENOSHA,  WISCONSIN. 

Established  September  16,  1877. 
Displayman,  Mr.  E.  H.  Simmons. 

Signals  are  displayed  fi  om  a  staff"  on  the  building  of  the  Northwestern 
Telegraph  Company. 
The  station  was  inspected  July  5,  and  found  in  good  condition. 
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KEWAUNEE,  WlSOOlsrSIN. 

Established  September  16,  1877. 
Displayman,  Mr.  A.  D.  Laugblin,  P.  M. 

Signals  are  displayed  from  a  staff  which  stands  in  front  of  the  post- 
office,  and  about  two  blocks  from  the  wharf.  Signals  are  visible  from 
all  parts  of  the  wharves  and  the  lake. 

The  station  was  inspected  July  9,  and  found  in  excellent  condition. 

LEWES,  DELAWAEE. 

Established  February  25, 1878. 
Displayman,  Mr.  0.  M,  Marshall. 

On  April  1  this  station  was  discontinued  and  property  transferred  to 
Delaware  Breakwater,  where  a  station  of  the  Signal  Service  had  been 
established. 

LUDINGTON,  MICHIGAlSr. 

Established  January  20,  1878. 
Displayman,  Mr.  H.  F.  Alexander. 

Signals  are  displayed  from  a  staff  that  stands  near  the  corner  of  Mr 
Alexander's  store ;  they  are  visible  from  all  parts  of  the  harbor,  and 
trom  the  lake  in  all  directions  for  several  miles  out. 

The  station  has  not  been  inspected  during  the  year. 

MACKINAC  CITY,  MICHIGAN. 

EstabHshed  October  4,  1878. 
Displayman,  Mr,  J.  F.  Simpson. 

The  flags  are  displayed  from  a  staff  which  consists  of  a  large  pine  tree 
from  which  the  branches  have  been  cut,  and  a  pine  staff  about  twenty 
feet  long  fastened  to  the  top.  The  top  of  the  staff  is  about  ninety  feet 
above  the  ground,  thus  bringing  the  flag  above  the  surrounding  trees 
and  making  it  visible  from  all  parts  of  the  straits.  The  lantern  when 
signals  are  displayed  at  night,  is  placed  on  a  platform  on  the  top  of  Mr 
Simpson's  barn,  which  stands  a  short  distance  from  the  staff  The 
elevation  of  the  lantern  is  sufBcient  to  make  the  light  visible  to  all  nass- 
ing  vessels.  ^ 

The  station  has  not  been  inspected  during  the  year. 

MANITOWOC,  WISCONSIN. 

Established  September  10,  1877. 
Displayman,  Mr.  W.  W.  De  Lano. 

Signals  arc  displayed  from  a  staff  on  the  roof  of  a  building,  at  the  end 
nearest  the  river,  of  the  Eighth-street  bridge.  Signals  can  be  seen  from 
ail  parts  of  the  harbor,  and  from  the  lake  for  n  long  distance  out 

The  station  was  inspected  July  9,  and  found  in  good  condition. 

MARBLEHEAD,  MASSACHUSETTS. 

Established  August  16,  1878. 
Displayman,  Mr.  Frank  Dodge. 

Signals  are  displayed  from  a  st:i.ff  that  stands  a  Jew  yards  iiordi  of 
Abbot  Hall,  which  is  on  a  hill  overlooking  the  town.    As  the  top  of  the 
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8ta£f  is  ono  hundred  and  twenty-seven  feet  above  tlie  ground,  the  signal 
can  be  seen  for  several  miles  from  all  directions.  The  fishing  grounds 
are  within  sight  of  the  signal,  and  Mr.  Dodge  states  that  a  display  of 
the  '* off-shore"  signal  is  invariably  followed  by  a  return  of  the  flsMng 
fleet  to  port. 

The  station  has  not  been  inspected  during  the  yea*. 

MENOMONEE,  MICHIGAN. 

Established  September  16. 1877. 
Displayman,  Mr.  N.  Gram'. 

Signals  are  displayed,  from  a  staff  on  the  top  of  the  engine-house,  whieh 
stands  a  few  yards  from  the  beach,  and  may  be  seen  fr©m  all  points  of 
the  harbor. 

The  station  was  inspected  July  12,  and  found  in  good  condition. 

MONEOE,  MICHIGAN. 

Established  August  1, 1878. 
Displayman,  Mr.  J.  J.  Hubbell. 

Signals  are  displayed  from  a  staff  on  the  roof  of  a  four-stofy  house  in 
the  central  part  of  the  town ;  the  building  is  about  a  mile  from  the  lake. 
The  signal  is  visible  for  several  miles  out  on  the  lake,  and  must  be  seen 
by  aU  vessels  passing,  except  those  that  keep  close  to  the  north  shore, 

The  station  has  not  been  inspected  during  the  year. 

MUSKEGON,  MICHIGAN. 

Established  February  15,  1879. 
Displayman,  Mr.  Lafayette  Freeman. 

Signals  are  displayed  from  a  staff  on  the  roof  of  the  Mason  building, 
one  of  the  most  prominent  in  the  town.  Signals  can  be  seen  from  all 
parts  of  the  harbor,  and  from  Lake  Michigan  for  some  distance. 

The  station  has  not  been  inspacted  during  the  year. 

NEW  BEDFOED,  MASSACHUSETTS. 

Established  August  15, 1878. 
Displayman,  Mr.  G.  A.  Gifford. 

Signals  are  displayed  from  a  staff  on  the  end  of  the  building  in  which 
Mr.  Gifford's  oflftce  is  situated,  and  is  on  the  dock  near  the  foot  of  School 
street.  The  view  of  the  signal  is  unobstruced  from  all  parts  of  the  har- 
bor, and  for  several  mUes  seaward.  The  display  of  signals  at  this  sta- 
tion has  been  reported  as  being  of  great  interest  to  the  shipping,  and 
they  have  been  generally  heeded  by  vessel  masters.  The  city  papers 
publish  all  signal  orders. 

The  station  has  not  been  inspected  during  the  year. 

NEWBURYPOET,  MASSACHUSETTS. 

Established  August  15, 1878. 
Displayman,  Capt.  John  W.  Sargent. 

Signals  are  displayed  from  a  staff  on  the  top  of  the  custom-house.  It 
stands  on  the  dock,  and  there  is  notliiug  to  obstruct  the  view  of  the 
signals  from  the  harbor  or  from  the  sea  beyond.    It  is  reported  that  the 
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fishermen  closely  watcli  the  signals,  aiid  as  they  can  be  plainly  seen 
from  their  fishing  ground,  they  generally  run  in  when  one  is  hoisted. 
The  station  has  not  been  inspected  during  the  year. 

NOETHPOET,  MICHIGAN. 

Established  July  20,  1878. 
Displayman,  Mr.  W.  Gill,  P.  M. 

Signals  are  displayed  from  a  staff  in  the  rear  of  Mr.  Gill's  store.  The 
telegraph  ofiice  is  but  a  short  distance  away.  The  view  of  the  signal  is 
unobstructed  from  all  parts  of  the  harbor,  and  may  be  distinctly  seen 
with  a  glass  from  the  opposite  side  of  the  bay. 

The  station  has  not  been  inspected  during  the  year. 

PENSACOLA,  FLOEIDA. 

Established  November  10,  1878. 
Displayman,  Mr.  James  Brown,  jr. 

Discontinued  as  a  display  station  October  1,  1879,  a  station  of  the 
Signal  Service  having  been  established  at  this  point  on  the  above  date. 

PENTWATER,  MICHIGAN. 

Established  July  20,  1878. 
Displayman,  Mr.  M.  A.  Rice. 

Signals  are  displayed  from  a  staff  immediately  in  front  of  the  tele- 
graph office,  about  one  hundred  yards  from  the  harbor,  and  can  be  seen 
from  all  parts  thereof.  A  high  bluff  extends  along  the  lake  shore,  in 
front  of  the  town,  and  cuts  off  all  view  of  the  signals  from  passing  ves- 
sels, except  during  the  time  they  are  going  by  the  entrance  to  the  har- 
bor. Mr.  Rice  reports  that  the  display  signals  at  this  station  are  grow- 
ing more  and  more  popular. 

The  station  has  not  been  inspected  during  the  year. 

PORT  AUSTIN,  MICHIGAN. 

Established  August  1,  1878, 
Displayman,  Mr.  Philip  Winsor. 

Signals  are  displayed  from  a  staff  wbich  stands  a  few  yards  from  the 
store  of  Messrs.  Carrington  &  Winsor.  Signals  may  be  easily  seen  by 
vessels  bound  in  and  out  of  the  bay. 

The  station  has  not  been  inspected  during  the  year, 

PORT  EADS,  LOUISIANA. 

Established  October  10,  1878. 
Displayman,  Mr.  E.  0.  Welschhans. 

Signals  are  displayed  from  a  tower  one  hundred  and  ten  feet  above 
ground.  This  station  is  one  hundred  and  five  miles  below  New  Orleans, 
on  the  east  bank  of  the  South  Pass  of  the  ]Mississipi)i  River,  two  miles 
from  the  bar,  and  three  miles  from  the  head  of  the  pass. 

This  station  has  not  been  inspected  during  the  year. 

PORTSMOUTH,  NEW  HAMPSHIRE. 

Established  August  20,  1878. 
Dieplayman,  Mr.  G.  H.  Nutter, 
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Signals  are  displayed  from  a  staff  on  the  building  next  to  the  corner 
of  Daniel  and  Market  streets.  The  view  of  the  signal  is  unobstructed 
from  the  harbor  and  its  entrance,  and  at  times  may  be  seen  from  the 
Isle  of  Shoals. 

The  station  has  not  been  inspected  din  ing  the  year. 

PEOVINOETOWN,  MASSACHUSETTS. 

Established  September  1,  1879. 
Displayman,  Mr.  A.  M.  Kemp. 

The  station  has  not  been  inspected  since  its  establishment, 

EAOINE,  WISCONSIN. 

Established  September  16, 1877. 
Displayman,  Mr.  G.  W.  Scanlon. 

The  signal  is  displayed  from  a  staff  on  the  roof  of  the  warehouse  of 
the  Goodrich  Steamboat  Company,  which  is  on  the  dock  at  the  harbor 
entrance.  The  signal  is  visible  from  all  parts  of  the  harbor,  and  for  a 
long  distance  out  on  the  lake. 

The  station  was  inspected  July  7,  and  found  in  good"  condition. 

EOOKLAND,  MAINE. 

Established  June  1,  1879. 
Displayman,  Mr.  W.  H.  Waltham. 

The  station  has  not  been  inspected  since  its  establishment, 

EOGEES  CITY,  MICHIGAN. 

Established  August  1,  1878. 
Displayman,  Mr.  Henry  Clothier. 

Signals  are  displayed  from  a  staff  a  few  yards  south  of  the  telegraph 
office,  which  is  about  seventy-five  yards  from  the  wharf.  The  usual  course 
of  passing  vessels  is  within  five  miles  of  this  station.  Owing  to  the 
background  of  pine  trees,  signals  are  not  easily  distinguished  by  the 
naked  eye,  but  can  be  easily  seen  with  a  glass  from  the  vessels.  The 
telegraph  line  along  the  eastern  shore  of  Michigan,  for  a  great  part  of 
the  way,  passes  through  pine  timber,  and  is  frequently  broken  by  falling 
trees. 

The  station  has  not  been  inspected  during  the  year. 

SAINT  JOSEPH,  MICHIGAN. 

Established  August  10,  1878. 
Displayman,  Mr.  J.  H.  King. 

Signals  are  displayed  from  a  staff  situated  on  the  roof  of  the  Lake 
House,  which  stands  on  a  high  bluff  near  the  lake.  The  view  of  the 
signal  is  unobstructed  from  all  directions. 

The  station  has  not  been  inspected  during  the  year. 

SAND  BEACH,  MICHIGAN. 

Established  September  20, 1879. 
Displayman,  Mr.  E.  W.  Irwin. 

This  station  has  not  beem  inspected  sine*  its  establishment. 
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SHEBOYGAN,  WISCONSIN. 


Established  September  16, 1877. 
Displayman,  Mr.  J.  L.  Mallery. 

The  staff  stands  near  the  post-office,  and  is  the  i)roperty  of  the  Signal 
Serviee. 

The  station  was  inspected  July  8,  and  found  in  good  condition. 

SOUTH  HAVEN,  MICHIGAN. 

Established  August  10,  1878. 
Displayman,  Captain  J.  S.  Donahue. 

Signals  are  displayed  from  a  staff  upon  a  high  bluff  in  the  rear  of 
the  light-house,  immediately  at  the  entrance  to  the  harbor,  and  are 
visible  for  miles  on  the  lake. 

The  station  has  not  been  inspected  during  the  year. 

STONINGTON,  CONNECTICUT. 

Established  August  10, 1878. 
Displayman,  Mr.  S.  O.  Pendleton. 

Signals  are  displayed  from  a  staff  in  the  northwest  corner  of  the  yard 
of  the  light-house,  and  can  be  seen  for  several  miles  from  every  direc- 
tion. Mr.  Pendleton  has  had  a  telegraph  line  put  up  between  the  light- 
house and  the  telegraph  office,  over  half  a  mile  distant.  He  states  that 
coasters  pay  a  great  deal  of  attention  to  the  signals,  seldom  leaving 
port,  and  often  coming  in,  when  one  is  displayed. 

The  station  has  not  been  inspected  during  the  year, 

STUEGEON  BAY,  WISCONSIN. 

Established  September  16, 1877. 
Displayman,  Mr.  T.  A.  Pieplow. 

Signals  are  displayed  from  a  staff  near  Leonhardt  Music  Hall,  and 
about  a  block  east  of  the  telegraph  office,  which  is  two  blocks  from  the 
wharf.  The  signals  are  visible  from  the  harbor  of  refuge,  at  the  Lake 
Michigan  end  of  the  canal,  and  also  from  Green  Bay. 

The  station  was  inspected  July  10,  and  found  in  good  condition. 

TEAVEESE  CITY,  MICHIGAN. 

Established  July  20,  1878. 
Displayman,  Mr.  S.  C.  Fuller. 

Signals  are  displayed  from  a  staff  on  the  roof  of  the  post-office  build- 
ing, and  can  be  seen  from  all  parts  of  the  bay.  The  telegrai)h  office  is 
in  the  same  building. 

The  station  has  not  been  insi^ected  during  the  year. 

TYBBE  ISLAND,  GEOEGIA. 

Established  February  16,  1879. 
Displayman,  Mr.  H.  J.  Valleau. 
The  station  has  not  been  inspected  during  the  year. 
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Date  of  lowest  wat^r. 

September  25  to  27,  1879. 
November  3,  4,  5  ajid  6,  1879. 
November  28,  29  and  30, 1879. 

Jannary  6  and  7, 1880. 
February  2,  3,  4  and  5,  1880. 
November  2,  3,  4,  5  and  6, 1879. 

Lowest 
water. 

■soqoiri; 

«    o  ^ 

Date  of  high- 
est water. 

Dec.  7,1879 
Dec.  21,1879 
Dec.    5, 1879 

Dec.  20,1879 
Dec.  20,1879 
Dec.  27,1879 

Highest 
water. 

Period  in  which  observa- 
tions were  taken. 

June  29,  1879,  to  May  1, 
1880. 

November  2,  J879,  to  April 
24, 1880. 

November  15  to  Decem- 
ber 15,  1879,  and  Febru- 
ary 15  to  March  15,  1880. 

December  15,  1879,  to 
March  15,  1880. 

November  2,  1879,  to 
March  20,  1880. 

November  2, 1879,  to  April 
24,1880.  ^ 

Commenced 
reporting. 

Nov.  24, 1878 
Jan.  10,1879 
Dec.  1,1878 

Dec.  15,1878 
Dec.  15, 1878 
Dec.  15,1878 

Name  of  observer. 

< 

"  e  1    i  1 

^  M  en     §   1  i 
1  ^    1  s 

^  i  ^  ^  I 

h4   M      Hi   ^^  ^ 
i-i     d  M  pi 

i 

Willamette.. - 
Sacramento-.. 
Willamette  . . . 

American  

Yuba  

station. 

b 

1 

1 

i       o  -a 

0  Q    o  g  " 

i  ill 

1  -i  1  1 

OH         3  5 

p 

■SS 
s  . 

ll 
ll 

f.% 


h 

ll 


1|1 

If! 


S  § 


III 


5^1 

ll 

Hi 


REPORT  OP  THE  CHIEF  SIGNAL  OFFICER. 


159 


WEST  INDIAN  STATIONS. 

BEIDGETOWN,  BAEBADOES. 

[Official  7mml>er,  8.] 

Latitude   13°  4'  12" 

Longitude   59°  37'  0" 

Elevation  of  barometer  above  mean  sea-level   22.0  feet. 

Observer,  Mr.  Edwin  Backer. 

The  oface  is  in  the  second  story  of  the  observer's  residence. 

Two  observations  were^taken  daily  from  August  to  October,  at  hours 
synchronous  with  those  at  which  the  a.  m.  and  p.  m.  observations  are 
taken  at  Washington,  and  forwarded  to  this  office  by  telegraph. 

The  station  was  inspected  in  April,  and  the  observer  found  to  be  well 
informed  in  regard  to  his  duties.  The  barometers  were  cleaned,  and 
such  instructions  as  were  necessary  in  regard  to  the  care  of  instruments, 
rendition  of  reports,  &c.,  were  given. 

HAVANA,  CUBA. 

[Official  number,  100.] 

Latitude  -   23°  9' 24" 

Longitude   820  22'  0" 

Elevation  of  barometer  above  mean  sea-level    21.6  feet. 

Observer,  Mr.  Charles  H.  Hasselbrink. 

The  office  is  in  the  second  story  of  the  observer's  residence. 

Three  observations  have  been  taken  daily  at  hours  synchronous  with 
those  at  which  the  a.  m.,  p.  m.,  and  midnight  observations  are  taken  at 
Washington.  Two  of  these  observations,  the  a.  m.  and  p.  m.,  have  been 
telegraphed  to  this  office.  The  three  observations  have  been  forwarded 
by  mail  weekly.  Through  the  courtesy  of  Mr.  H.  C.  Hall,  consul-general, 
all  reports  from  this  station  are  forwarded  in  the  consular  mail. 

The  station  was  inspected  in  March,  and  found  in  good  condition. 
The  observer  was  found  to  understand  his  duties,  and  to  be  very  atten- 
tive to  them.  The  barometers  were  cleaned,  and  such  suggestions  and 
instructions  in  regard  to  care  of  instruments,  rendition  of  reports,  &c., 
as  were  necessary  were  given. 


KINGSTON,  JAMAICA. 
[Official  number,  4,] 


Latitude.. 

Longitude   

Elevation  of  barometer  above  mean  sea-level, 


170  58'  0" 
76°  47'  30" 
30.2  feet. 


Mr.  James  Gall  is  nominally  in  charge  of  this  station,  and  responsible 
for  the  property  and  for  the  proper  performance  of  the  duties.  Mr. 
Alfred  Stewart,  in  the  employ  of  Mr.  Gall,  is  the  meteorological  ob- 
server.  The  office  is  in  the  Myrtle  Bank  building. 

Two  observations  have  been  taken  daily  during  the  year  at  hours 
synchronous  with  those  at  which  the  a.  m.  and  p.  m.  observations  are 
taken  at  Washington,  and  forwarded  to  this  office  by  telegraph.  Weekly 
reports  are  also  forwarded  by  mail. 

The  station  was  inspected  in  May,  and  found  in  an  unsatisfactory  con- 
dition.  The  observer  did  not  understand  the  proper  method  of  per- 
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forming  many  of  his  duties.  Tlie  instruments  were  cleaned,  and  in  some 
instances  given  a  better  exposure.  The  observer  was  instructed  thor- 
oughly as  to  the  manner  in.  which  his  duties  were  performed. 

On  June  1  a  station  was  established  at  Park  Lodge  by  Mr.  Maxwell 
Hall,  who  had  visited  this  office  and  obtained  the  necessary  instructions 
in  regard  to  conducting  the  work. 

The  a.  m.  and  p.  m.  observations  are  telegraphed  to  this  office  daily. 
These  are  taken  at  hours  synchronous  with  7  a.  m.  and  3  p.  m.,  Wash- 
ington mean  time.  The  additional  observations  are  also  taken  and  for- 
warded to  this  office  by  mail.  The  11  p.  m.  (Washington  mean  time) 
observation  wUl  be  telegraphed  to  this  office  when  the  necessary  ar- 
rangements can  be  made  with  the  telegraph  company. 

This  is  the  first  of  a  number  of  stations  that  it  is  proposed  to  estab- 
lish in  the  West  Indies  under  the  direction  of  Mr.  Maxwell  Hall. 


NAVASSA  ISLAND. 

[No  official  number.] 

Latitude   18°  25' 

Longitude  75°  3' 

Elevation  of  barometer  above  mean  sea  level   77.3  feet. 

Observer,  Mr.  F.  M.  Everett. 

Two  observations  have  been  taken  daUy  during  the  year,  at  hours 
synchronous  witli  those  at  which  the  a.  m.  and  p.  m.  observations  are 
taken  at  Washington,  and  forwarded  to  this  office  weekly  by  mail. 

The  station  has  not  been  inspected. 


POmT-A-PITBE,  GUADELOUPE. 

[Official  number,  9.] 

Latitude   16°  3' 

Longitude   61°  30' 

Elevation  of  barometer  above  mean  sea-level   20.0  feet. 

Observer,  Mr.  L.  V.  Bigard. 

Two  observations  were  taken  daily  during  the  months  of  September 
and  October  at  hours  synchronous  with  those  at  which  the  a.  m.  and  p. 
m.  observations  were  taken  at  Washington,  and  forwarded  to  this  office 
by  telegraph. 

The  station  has  not  been  inspected. 


SAINT  THOMAS,  S.  T. 
[Official  number,  102. j 


Latitude  

Longitude  

Elevation  of  barometer  above  mean  sea-level 


18°  20'  24" 
64°  55'  45" 
.  12.5  feet. 


Observer,  Mr.  G.  O.  Gyllicti. 

The  office  is  in  the  residence  of  the  observer. 

Two  observations  were  taken  daily  during  August,  September,  and 
October  at  hours  synchronous  with  those  at  which  the  a.  m.  and  p.  m. 
observations  were  tuken  at  Washington,  and  reported  to  this  office  by 
telegraph.    Mail  reports  were  also  received  for  the  above  months. 

The  station  was  inspected  in  April,  and  found  in  au  unsatisfactory 
condition.  The  instruments  were  poorly  exposed,  the  reports  improperly 
transmitted,  and  no  records  kept  at  the  station.   Miss  Gyllich,  daughter 
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of  the  observer,  was  found  to  be  familiar  with  the  duties,  and  was  placed 
in  charge  of  the  meteorological  work  of  the  station. 

SANTIAGO  DE  CUBA,  CUBA. 

[Official  number,  3.] 

Latitude   19°  55' 

Longitude   75°  50' 

Elevation  of  barometer  above  mean  sea-level   7.05  feet. 

Mr.  T.  W.  Beattie  is  in  charge  of  the  station.   Mr.  Eobert  Mason  at- 
tends to  the  meteorological  duties. 
The  oflflce  is  in  the  warehouse  of  Brooks  &  Co. 

Two  observations  were  taken  daily  during  the  months  of  August, 
September,  and  October  at  hours  synchronous  with  those  at  which  the 
a.  m.  and  p.  m.  observations  were  taken  at  Washington,  and  reported 
to  this  office  by  telegraph.    Mail  reports  were  also  forwarded  weekly. 

The  station  was  inspected  in  April,  and  found  in  a  satisfactory  condi- 
tion.   The  observer  was  familiar  with,  and  attentive  to,  his  duties. 


BEITISH-AMERICAN  STATIONS. 

SAINT  JOHN'S,  NEWPOCJNDLAND. 

[Official  number,  10.] 

Latitude   44°  17' 

Longitude   66°  3' 

Elevation  of  barometer  above  mean  sea-level    150.0  feet. 

The  Hon.  John  Delaney  continues  to  report  by  mail  (weekly)  to  this 
oflace.  Three  daily  observations  are  taken  by  him,  two  of  which,  the  a. 
m  and  p.  m.,  are  taken  at  hours  synchronous  with  those  at  which  the 
Washington  observations  are  taken. 

SAINT  ANDREWS,  NEW  BRUNSWICK. 

[Offikial  number,  193.] 

Latitude   450  4/  3" 

Longitude  67°  3'  0" 

Elevation  of  barometer  above  mean  sea-level  45.O  feet. 

Observer,  Dr.  Gove. 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  of  the  United  States,  and  forwarded  to  this  oflflce  by 
mail  weekly. 

STAYNEE,  ONTARIO. 

[Official  number,  128.] 

Latitude   44c  25' 

Longitude  \  ^qo  \e^i 

Elevation  of  barometer  above  mean  sea-level   714.0  feet. 

Two  observations  were  taken  daily,  except  Sunday,  simultaneous  with 
the  a.  m.  and  p.  m.  telegraphic  series  of  the  United  States,  from  July  1 
to  August  2,  1879,  since  which  time  no  reports  have  been  received. 
11  SIG 
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YORK  FAOTOEY,  HUDSON'S  BAY  TEERITORY. 

[Official  number,  11.] 

Latitude  .57°  2' 

Longitude   [)2°  26' 

Elevation  of  barometer  above  mean  sca-level    45.00  feet. 

Observers,  J.  Fortescue  and  W,  Wood. 

Four  observations  Lave  been  taken  daily,  one  at  7  a..m.,  2  p.  m.,  and 
9  p.  m.,  local  time,  respectively,  and  one  synchronous  with  7.35  a.  m., 
Washington  mean  time,  and  forwarded  to  this  office,  by  mail,  on  weekly 
forms. 

EDMONTON,  NORTHWEST  TERRITORY. 

Latitude   53°  31' 

Longitude   113°  38' 

Three  observations  were  taken  daily,  at  hours  simultaneous  with  th6 
United  States  telegraphic  series,  and  reported  tri-daily  by  telegraph 
from  December  29,  1879,  to  April  25, 1880,  after  which  date  they  were 
discontinued. 

PRINCE  ARTHUR'S  LANDING,  ONTARIO. 

Latitude  48°  27' 

Longitude   89°  12' 

Three  observations  were  taken  daily,  at  hours  simultaneous  with  the 
United  States  telegraphic  series,  and  reported  tri-daily  by  telegraph 
from  November  13,  1879,  to  Ai>ril  30,  1880,  on  which  date  reports  were 
discontinued. 

BATTLBFORD,  NORTHWEST  TERRITORY. 

Latitude   52°  41' 

Longitude   108°  30' 

Three  observations  were  taken  daily,  at  hours  simultaneous  with  the 
United  States  telegraphic  series,  and  reported  tri-daily  by  telegraph 
from  November  24,  1879,  to  April  25,  1880,  on  which  date  reports  were 
discontinued. 

HUMBOLDT,  NORTHWEST  TERRITORY. 

Latitude   52°  11' 

Longitude   105°  12' 

Three  observations  were  taken  daily,  at  hours  simultaneous  with  the 
United  States  telegraphic  series,  and  reported  tri-daily  by  telegraph 
from  November  14,  1879,  to  Ajiril  25,  1880,  on  which  date  reports  wore 
discontihued. 
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DOMINION  OF  CANADA. 

Telegraphic  reports  have  been  regularly  received  during  the  year  from 
the  stations  named  below,  after  concentration  at  the  central  office  of  the 
Dominion  meteorological  system  in  Toronto: 

CHATHAM,  NEW  BRUNSWICK. 


Latitude 


[Official  number,  2. 


470  i> 
65°  30' 


Longitude  ...1...'. 

Elevation  of  barometer  above  mean  sea-level  '  ' 56^0  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oflace,  tri-daily  by  telegraph  and  weekly  by  mail. 

FATHEE  POINT,  QUEBEC. 

[Official  number,  5.] 

I^^t^*!!'^®   48°  31'  25" 

Longitude     g8°  27'  40" 

Lievation  ot  barometer  above  mean  sea-level   20.0  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oface,  tri-daily  by  telegraph  and  weekly  by  mail. 

FOET  GAEEY,  MANITOBA. 
[Official  number,  88.] 

Latitude   490  52' 

Longitude  970  o' 

Elevation  of  barometer  above  mean  sea-level  .  ' vhi.O  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oflflce,  tri-daily  by  telegraph  and  weekly  by  mail, 

HALIFAX,  NOYA  SCOTIA. 
[Official  number,  89.] 

Latitude   440  39, 

Longitude  63°  39'  40" 

Elevation  of  barometer  above  mean  sea-level   .  .1.  .  . '  122  feet 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
thB  United  States  telegraphic  series,  and  regularly  forwarded  to  this- 
otflce,  tri-daily  by  telegraph  and  weekly  by  mail. 

KINGSTON,  ONTAEIO. 
[Official  number,  80.] 

Latitude   .-o  10/- 

Longitude  l'.' "J 750  4 J. 

Elevation  of  barometer  above  mean  sea-level  "  335.0  feet. 

Tkree  observations  have  been  taken  daily,  at  hours  simultaneous  with! 
t^  United  States  telegraphic  series,  and  regularly  forwarded  to  this- 
oace,  tri-daily  by  telegraph  aid  weekly  by  mail. 
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MONTEEAL,  QUEBEC. 

[Official  number,  56.] 

Latitude   31'  0" 

Longitude   J?^H 

Elevation  of  barometer  above  mean  sea-level   lo2  leet. 

Three  observations  Lave  been  taken  daily,  at  hours  simultaneous  with, 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
office,  tri-daily  by  telegraph  and  weekly  by  mail. 

PAERY  SOUND,  ONTAEIO 

[Official  number,  108.] 

Latitude   45°  22;  0" 

Longitude   80°  12'  45" 

Elevation  of  barometer  above  mean  sea-level   635.0  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oface,  tri-daily  by  telegraph  and  weekly  by  mail. 

QUEBEC,  QUEBEC. 

[Official  number,  57.] 

Latitude   46°  48' 

Longitude  -71°  12' 

Elevation  of  barometer  above  mean  sea-level   2J3  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oflace,  tri-daily  by  telegraph  and  weekly  by  mail. 

EOOKLIFFE,  ONTAEIO. 

[Official  number,  7.] 

Latitude   46°  10; 

Longitude  --77°  45' 

Elevation  of  barometer  above  mean  sea-level   41B.U  teet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
oflfice,  tri-daily  by  telegraph  and  weekly  by  mail. 

SAUGEEN,  ONTAEIO. 

[Oficial  number,  8.] 

Latitude  :   440  40; 

Longitude  a^,.  ? 

Elevation  of  barometer  above  mean  sea-level   d50.  6  leet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
office,  tri-daily  by  telegraph  and  weekly  by  mail. 

SYDNEY,  CAPE  BEETON. 

[Offijcial  number,  6.] 

Latitude   46°  12; 

Longitude  07  ^  f 

Elevation  of  barometer  above  moan  sea-level   *' 
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Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
office,  tri-daily  by  telegraph  and  weekly  by  mail. 

TOEONTO,  ONTAEIO. 

[Official  number,  58.] 

Latitude   490  39/  4'/ 

Longitude   790  33/  jg// 

Elevation  of  barometer  above  mean  sea-level   35O  feet. 

Three  observations  have  been  taken  daily,  at  hours  simultaneous  with 
the  United  States  telegraphic  series,  and  regularly  forwarded  to  this 
of&ce,  tri-daily  by  telegraph  and  weekly  by  mail. 

CHAELOTTETOWN,  P.  E.  ISLAND. 

[Official  number,  121. \ 

Latitude  ^  4go  14/ 

Longitude  63°  10' 

Elevation  of  barometer  above  mean  sea-level  1111 feet. 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  of  the  United  States,  and  sent  to  this  oflSce  by  mail 
weekly. 

POET  D0V13E,  ONTAEIO. 

[Official  number,  79.] 

Latitude      .  420  47' 

Longitude  V.llllllllllllll  80°  13' 

Elevation  of  barometer  above  mean  sea-level  .'."  '635.  0  feet. 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  of  the  United  States,  and  sent  to  this  oface  by  mail 
weekly. 

POET  STANLEY,  ONTAEIO. 

[Official  number,  78.] 

Latitude   42°  40'  0" 

Longitude.    ;  gjo  13/  30" 

l!.Le vation  01  barometer  above  mean  sea-level   592  feet. 

Three  observations  have  been  taken  dttily,  at  hours  simultaneous  with 
the  telegraphic  series  of  the  United  Stii^tes,  and  sent  to  this  office  by 
mail  weekly. 
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GENERAL  SUMMARY. 
UNITED  STATES  STATIONS. 

Statement  shotving  number  of  stations ,  Signal  Service,  TJ.  S.  A.,  in  operation 
June  30,  1880. 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  full 

reports  three  times  a  day  by  telegraph   10 

Number  of  United  States  military  telegraph  stations  taking  three  observations 

daily,  and  making  full  reports  three  times  a  day  by  telegraph   26 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  fall  • 

reports  once  a  day  by  telegraph     1 

Number  of  regular  stations  taking  six  observations  daily,  and  reporting  twice  a 

day  by  telegraph  -   1 

Number  of  regular  stations  taking  six  observations  daily,  and  making  sunset  reports 

by  telegraph..  •  1 

Number  of  regular  stations  taking  seven  observations  daily,  and  reporting  by  mail 

weekly   10 

Number  of  United  States  military  telegraph  stations  taking  three  observations 

daily,  and  reporting  by  mail  weekly,  and  sunset  reports  by  telegraph. ......  19 

Number  of  United  States  military  telegraph  stations  taking  sunset  observations 

only,  reporting  monthly  by  mail,  and  by  telegraph  daily  when  the  observer  is 

not  absent  from  the  station  on  repair  duty  11 

Number  of  United  States  military  telegraph  stations  at  which  no  observations 

are  taken   44 

Number  of  printing  stations  taking  sunset  observations  daily,  andreportingmonthly 

by  mail  -  --  3 

Number  of  regular  stations  taking  three  observations  daily,  and  reporting  by  mail 

as  opportunity  offers   1 

Number  of  supply  stations   1 

Number  of  display  and  repair  stations   1 

Number  of  flying-stations  on  sea-coast  taking  sunset  observations  daily,  and 

reporting  monthly  by  mail   3 

Number  of  flying-stations  on  sea-coast  sending  in  partial  reports  once  a  day  by 

telegraph  -  -  -  -  1 

Number  of  United  States  military  telegraph  stations  taking  four  observations 

daily,  and  reporting  three  times  a  day  by  telegraph   2 

Number  of  United  States  military  telegraph  stations  taking  four  observations 

daily,  sending  sunset  reports  by  telegraph  and  weekly  reports  by  mail   1 

Number  of  display  stations   50 

Number  of  sunset  stations   28 

Number  of  special  river  stations   29 

Total  ^ 

Number  of  regular  stations  discontinued  during  the  year   1 

WEST  INDIAN  STATIONS. 

Number  of  stations  reporting  daily  by  telegraph  and  weekly  by  mail  during  the 

year   1 

Number  of  stations  reporting  weekly  by  mail  during  the  year   1 

Number  of  stations  reporting  weekly  by  mail  and  telegraph  during  a  portion  of  the 
year   3 

Total   5 

CANADIAN  AND  BRITISH-AMERICAN  STATIONS. 

Number  of  stations  making  full  reports  by  mail  and  telegraph  during  the  year.. .  13 

Number  of  stations  making  fall  reports  by  mail  ouly   4 

Number  of  stations  making  reports  by  telegraph  during  a  portion  of  the  year   3 

Total   20 
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GBNEEAL  SUMMAEY. 


UNITED  STATES  STATIONS. 

Statement  sliowing  number  of  stations,  Signal  Service,  U.  S.  A.,  in  operation 
June  30,  1880. 


Number  of  regular  stations  taking  seven  observations  daily,  and  making  full 

reports  three  times  a  day  by  telegraph   10 

Number  of  United  States  military  telegraph  stations  taking  three  observations 

daily,  and  making  full  reports  three  times  a  day  by  telegraph   26 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  full  * 

reports  once  a  day  by  telegraph     1 

Number  of  regular  stations  taking  six  observations  daily,  and  reporting  twice  a 

day  by  telegraph   1 

Number  of  regular  stations  taking  sis  observations  daily,  and  making  sunset  reports 

by  telegraph:   1 

Number  of  regular  stations  taking  seven  observations  daily,  and  reporting  by  mail 

weekly   10 

Number  of  United  States  military  telegraph  stations  taking  three  observations 

daily,  and  reporting  by  mail  weekly,  and  sunset  reports  by  telegraph   19 

Number  of  United  States  military  telegraph  stations  taking  sunset  observations 

only,  reporting  monthly  by  mail,  and  by  telegraph  daily  when  the  observer  is 

not  absent  from  the  station  on  repair  duty     11 

Number  of  United  States  military  telegraph  stations  at  which  no  observations 

are  taken   44 

Number  of  printing  stations  taking  sunset  observations  daily,  and  reporting  monthly 

by  mail   3 

Number  of  regular  stations  taking  three  observations  daily,  and  reporting  by  mail 

as  opportunity  offers   1 

Number  of  supply  stations   1 

Number  of  display  and  repair  stations   1 

Number  of  flying-stations  on  sea-coast  taking  sunset  observations  daily,  and 

reporting  monthly  by  mail   3 

Number  of  flying-stations  on  sea-coast  sending  in  partial  reports  once  a  day  by 

telegraph   1 

Number  of  United  States  military  telegraph  stations  taking  four  observations 

daily,  and  reporting  three  times  a  day  by  telegraph   2 

Number  of  United  States  military  telegraph  stations  taking  four  observations 

daily,  sending  sunset  reports  by  telegraph  and  weekly  reports  by  mail   1 

Number  of  display  stations   50 

Number  of  sunset  stations   28 

Number  of  special  river  stations   29 

Total   343 

Number  of  regular  stations  discontinued  during  the  year   1 

WEST  INDIAN  STATIONS. 

Number  of  stations  reporting  daily  by  telegraph  and  weekly  by  mail  during  the 

year   1 

Number  of  stations  reporting  weekly  by  mail  during  the  year   1 

Number  of  stations  reporting  weekly  by  mail  and  telegraph  during  a  portion  of  the 
year  1   3 

Total   5 

CANADIAN  AND  BRITISH-AMERICAN  STATIONS. 

Number  of  stations  making  full  reports  by  mail  and  telegraph  during  the  year. . .  13 

Number  of  stations  makuig  full  reports  by  mail  ouly   4 

Number  of  stations  making  reports  by  telegraph  during  a  portion  of  the  year   3 

Total   20 
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It  is  found  necessary  to  repeat  in  the  annual  reports  of  each  succeed- 
ing year  large  portions  of  the  annual  reports  of  preceding  years.  The 
number  of  copies  of  the  printed  annual  reports  allowed  to  this  ofidce 
for  distribution  is  small.  The  mode  in  wliich  its  duties  are  rendered  is 
not  yet  fully  understood  by  the  public  at  large,  and  repetition  is  neces- 
sary that  the  readers  may  comprehend  to  some  extent  the  office  modes 
of  operation. 

A  portion  of  the  meteorological  statistics  for  the  year  ending  June 
30,  1880,  as  had  from  the  re^iular  reporting  stations  and  collated,  are 
given  in  detail  in  papers  9  to  19. 

One  hundred  and  eighty-five  stations,  including  those  upon  the  tele- 
graph lines  in  the  interior  in  charge  of  the  Signal  Corps,  were  inspected 
during  the  year  ending  June  30,  1880.  Paper  20  shows  the  name  of 
each  station  inspected,  with  date  of  inspection,  and  name  of  inspecting 
ofiflcer.  A  number  of  officers  are  kept  continually  on  duty  as  inspectors, 
and  arriving  at  the  stations  without  previous  notice  given,  critically 
examine  and  report  upon  all  facts  in  relation  to  them. 

The  instructions  under  which  inspectors  act  and  the  character  of  the 
ref)orts  made  by  them  are  exhibited  in  paper  21  herewith. 

The  average  cost  of  maintaining  each  full  station  of  observation 
durmg  the  year  ending  June  30,  1880,  exclusive  of  the  cost  of  tele- 
graphing reports  and  the  pay  and  maintenance  of  the  enlisted  men  on 
duty  at  each,  has  been  $382.28,  a  decrease  since  the  preceding  vear  of 
$17.62  per  station.  In  the  cost  of  each  station,  as  here  given,  is  included 
the  rent  of  and  cost  of  maintaining  a  suitable  office  or  room  at  each 
place  for  the  pubUc  use,  with  facilities  for  the  necessary  exposure  of 
instruments,  and  for  the  display  of  cautionary  signals,  when  such  sig- 
nals are  required. 

The  duties  of  the  enlisted  men  at  each  station  were  fully  described  in 
the  last  annual  report,  as  follows : 

At  stations  forwarding  telegraphic  reports  they  are  required  to  take, 
piit  m  cipher,  and  furnish,  to  be  telegraphed  tri-daily  on  each  day,  at 
different  fixed  times,  the  results  of  observations  made  at  those  times, 
and  embracing,  in  each  case,  the  readings  of  the  barometer,  the  ther- 
mometer, the  wind  velocity  and  direction,  the  rain-gauge,  the  relative 
humidity,  the  character  and  movement  of  upper  and  lower  clouds,  and 
the  condition  of  the  weather.  These  observations  are  taken  at  such 
hours,  at  the  different  stations,  as  to  provide  the  three  simultaneous 
observations  taken  daily  at  three  fixed  moments  of  physical  time 
throughout  the  whole  extent  of  the  territory  of  the  United  States 

On  November  18, 1879,  the  times  of  taking  the  morning  telegraphic 
observations  were  changed  to  a  time  thirty-five  minutes  earlier,  viz, 
from  7  hrs.  35  min.  a.  m.  to  7  hrs.  a.  m.,  Washington  mean  time.  On 
the  same  date  the  times  of  taking  the  afternoon  telegraphic  observa- 
tions were  changed  so  as  to  be  taken  one  hour  and  thirty-five  minutes 
earlier,  viz,  from  4  hrs.  35  min.  p.  m.  to  3  hrs.  p.  m.,  Washington 
mean  time. 

These  changes  were  made  in  order  that  the  intervals  between  the 
observations  should  be  uniform,  viz,  eight  hours,  it  having  been  imprac- 
ticable to  change  the  time  of  taking  the  11  hr.  p.  m.,  Washington  mean 
time,  observations. 

Observations  have,  however,  been  and  will  continue  to  be  taken  at  7 
h.  35  m.  a.  m.,  Washington  mean  time,  at  all  the  Signal  Service  stations 
until  the  change  of  time  is  made  by  foreign  observers,  which  will  occur 
on  January  1, 1881.  It  being  desirable  that  the  observations  taken 
abroad  should  be  simultaneous  with  those  taken  in  the  United  States, 
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SO  that  a  daily  chart  of  the  Northern  Hemisphere  might  be  prepared, 
foreign  observers  were  communicated  with  looking  to  that  end.  Mexico, 
through  Seiior  Mariano  Barcena,  Director  of  the  Central  Meteorological 
Observatory,  in  the  City  of  Mexico,  replied  favorably,  and  began  taking- 
observations  a  7  h.  a.  m.,  W^ashington  mean  time,  on  July  1,  1880.  He 
was  requested  to  continue  observations  at  a  few  stations  at  7  h.  35.  a. 
m.,  Washington  time,  until  all  foreign  observers  had  changed  to  7  h.  a. 
m.,  Washington  time. 

It  was  suggested  to  the  other  countries  that  the  change  in  time  should 
go  into  effect  on  September  1,  1880,  but,  at  the  request  of  Eussia,  the 
date  was  ijostponed  to  January  1,  1881. 

The  following  countries  and  separate  observers  have  replied  that  they 
will  make  the  change  desired  by  the  Chief  Signal  OflBcer,  viz:  Algeria, 
General  Maritz;  Canada,  Mr.  Charles  Carpmael;  Denmark,  Oapt.  N. 
Hoffmeyer;  Greece,  Dr.  J.  F.  Julius  Schmidt;  Mexico,  Prof.  Mariano 
Barcena;  Portugal,' Mr.  J.  0.  de  Brito  Capello ;  Turkey,  Prof.  A.  Coum- 
bary;  Barcelona,  Spain,  Mr.  Antonio  Eave;  Beirut,  Syria,  Prof.  C.  Y.  A. 
vanDyck;  Bogota,  United  States  of  Colombia,  Mr.  Thomas  Herran; 
Burgos,  Spain,  Mr.  Domingo  Martin;  San  Jose,  Costa  Eica,  Mr.  F. 
Maison ;  Cape  of  Good  Hope,  Prof.  D.  Gill ;  Fort-de-France,  Martinique, 
L'Abb6  March^si ;  Murcia,  Spain,  Mr.  Olayo  Diaz  ;  Naples,  Italy,  Prof. 
Faustino  Brioschi ;  Eivas,  Nicaragua,  Mr.  E.  Flint ;  St.  John's,  Porto 
Eico,  W,  I.,  Mr.  Enrique  Gadea;  San  Fernando,  Spain,  Capt.  0.  Puja- 
zon  ;  Santiago,  Spain,  Mr.  E.  G.  Villanueva;  Zurich,  Switzerland,  Prof- 
E,  Wolf. 

The  following  steamship  companies  have  signified  their  intention  of 
making  the  desired  change,  viz  :  Allan  Line,  Messrs.  A.  Schumacher  & 
Co. ;  American  Steamship  Company,  Messrs.  Peter  Wright  &  Sons ; 
North  German  Lloyd,  of  Bremen,  Messrs.  A.  Schumacher  &  Co. ;  Eed 
Star  Line,  Messrs.  Peter  Wright  &  Sons.  The  following  steamship) 
companies  made  the  desired  change  in  January,  1880 :  California  and 
Mexican  Steamship  Company,  Mr,  J.  Birmingham ;  Occidental  and  Ori- 
ental Steamship  Company,  Mr.  D.  D.  Stubbs;  Oregon  Eailway  and 
Navigation  Company,  Mr.  K.  van  Oterendorp  ;  Pacific  Coast  Steamship 
Company,  Messrs.  Goodall,  Perkins  &  Co.:  Pacific  Mail  Steamship 
Company,  Messrs.  Williams,  Dimond  &  Co. 

The  following  countries  have  expressed  a  willingness  to  comply  with 
the  request,  provided  other  countries  will  do  the  same,  vjz :  France, 
Prof.  F.  Mascart;  Great  ^ritain,  Mr.  Eobert  H.  Scott;  and  Eussia, 
Prof.  H.  Wild,  who  replies  that  he  will  endeavor  to  comply  with  the 
request  of  the  Chief  Signal  Ofticer,  and  has  already  made  preparation 
to  issue  notices  to  the  different  observers  to  take  the  simultaneous  ob- 
servations at  7  h.  a.  m.,  Washington  mean  time,  from  January  1,  1881. 

The  following  have  not  been  lioard  from :  Austria,  Prof.  Dr.  Julius 
Haun ;  Belgium,  Mr.  J.  C.  Houzeau ;  Germany,  Prof.  George  Neum ay er; 
India,  Mr.  H.  F.  Blanford ;  Italy,  Prof.  Pietro  Tacchini ;  Japan,  Mr.  I. 
Aral ;  Netherlands,  Prof.  Buys  Ballot ;  Norway,  Prof.  H.  Mohu ;  Mad- 
rid, Spain,  Mr.  Antonio  Aguilar;  Stockholm,  Sweden,  Prof.  E.  Euben- 
son;  Upsala,  Sweden,  Prof.  H.  II.  Uildebrandsson ;  Nautical  Meteoro- 
logical Bureau,  Stockliolm,  Sweden,  Mr.  F.  Malmberg;  Scotland,  Mr. 
Alexander  Buchan ;  Geneva,  Switzerland,  Prof.  E.  Plautamour ;  Mont- 
souris  Observatory,  Paris,  France,  Prof.  M.  H.  Mario-Davy ;  Zi-Ka- Wei, 
China,  Eev.  Marc  Dechevrens,  S.  J. ;  Havana,  Cuba,  Eev.  Benito  Vines, 
S.  J. ;  Manila,  Philippine  Islands,  Mr.  F.  Faura,  S.  J. ;  Navassa,  W.  I., 
Mr.  F.  M.  Everett ;  Paramaribo,  Dutch  Guiana,  S.  A.,  Mr.  C.  J.  Horiug ; 
York  Factory,  B.  A.,  Messrs.  J.  Fortcscue  and  W.  Wood  j  White  Star 
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Line,  Mr.  E.  J.  Cortis ;  steamship  Algeria  (Cunarcl  Line),  Capt.  W. 
"Watson ;  steamship  Samaria  (Cunard  Line),  Capt.  H.  0.  Miles ;  steam- 
ship ScytJiia  (Cunarcl  Line),  Capt.  W.  H.  O.  Hains ;  ship  Iron  Cross, 
Capt.  W.  Kandall  j  bark  Nordenskiold,  Capt.  Philip  Landelin ;  brigan- 
tine  George,  Capt.  W.  H.  Champlin ;  schooner  Addie  Fuller,  Capt.  J. 
Jorgensen ;  schooner  Annie  E.  Lewis,  Capt.  L.  L.  Lewis ;  schooner 
Abby  K.  Bentley,  Mr.  A.  E.  Mehalfey;  schooner  Delia  Hodgkins,  Mr. 
S.  S.  Miner ;  barkentine  Carrie  Heckle,  Capt.  B.  F.  Woodbury. 

In  addition  to  the  three  telegraphic  reports,  three  other  observations 
to  be  taken  at  the  local  times,  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  at  the  dif- 
ferent stations  are  made  and  recorded  at  each  station.  A  seventh  and 
especial  observation  is  taken  and  recorded  at  11  hrs.  a.  m.,  Washington 
mean  time,  each  day.  If  at  this  observation  such  instrumental  changes 
are  noted  as  to  cause  anxiety,  the  fact  is  to  be  telegraphed  to  the  central 
oflQce  at  Washington. 

An  eighth  observation  is  required  to  be  taken  at  the  exact  hour  of 
sunset  at  each  station.  This  observation,  embracing  the  appearance  of 
the  western  sky,  the  direction  of  the  wind,  the  amount  of  cloudiness, 
the  readings  of  the  barometer,  thermometer,  and  hygrometer,  and 
amount  of  rainfall  since  last  preceding  report,  is  reported  with  the  mid- 
night report. 

At  the  stations  at  which  cautionary  signals  are  displayed  an  observer 
must  be  constantly  on  duty  to  receive  the  order  and  to  show  the  signal, 
which  may  be  ordered  at  any  moment.  At  stations  from  which  river 
reports  are  furnished,  an  observation  and  record  of  the  depth  and  tem- 
perature of  the  water  is  made  and  reported  at  a  fixed  hour  on  each  day. 
In  cases  of  threatening  storms  or  dangerous  freshets,  any  station  may 
be  called  upon  to  make  hourly  reports.  In  cases  of  violent  storms,  re- 
ports are  sometimes  required  to  be  made  hourly  during  its  continuance. 

The  data  thus  gathered  on  the  files  at  each  station  are  to  be  consoli- 
dated; first,  weekly,  on  forms  which,  with  copies  of  the  telegraphic 
cipher  reports,  are  to  bo  sent  weekly  to  the  central  office;  then  monthly, 
in  the  form  of  a  careful  digest,  also  to  be  forwarded.  The  thorough 
duty  of  the  work  of  the  month  is  then  to  be  condensed  in  the  form  of 
a  monthly  chart.  None  of  these  observations  or  records  ought  to  be 
dispensed  with;  nor  can  they,  with  meteorological  instruments  as  Ihey 
now  exist,  be  taken  and  recorded  more  economically.  At  stations  where 
the  population  warrants  it  the  duties  of  the  enlisted  men  are  increased 
by  the  receipt  and  record  of  data  from  other  stations,  to  be  exhibited 
upon  written  bulletins  or  furnished  to  the  press  for  public  use.  In  the 
great  cities  there  are  the  further  duties  of  the  display,  at  the  rooms  of 
the  boards  of  trade,  chambers  of  commerce,  and  other  similar  places,  of 
symbol  maps  on  which  the  meteoric  conditions  are  shown  by  symbols, 
changeable  daily. 

There  are  to  be  prepared  and  posted  also  by  the  enlisted  men,  at  these 
stations,  bulletins  of  the  storm- warning  orders  as  received  from  the  cen- 
tral office,  on  which  appear  very  frequently,  in  addition  to  the  order, 
brief  notes  as  to  the  force  of  the  anticipated  storm,  the  direction  in 
which  it  may  be  moving,  the  names  of  places  menaced,  though  storm- 
signals  may  not  yet  have  been  ordered  at  them,  and  other  items  of  in- 
formation, all  of  which  require  to  be  carefully  copied  and  posted  with 
quick  dispatch. 

In  cases  of  disasters  occurring  on  the  lakes  or  sea-coasts,  full  informa- 
tion concerning  which  is  often  in  possession  of  the  service,  or  in  the  in- 
stance of  any  matter  of  public  interest  coming  within  the  scope  of  the 
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duties  of  the  service,  the  station  force  is  required  to  exhibit  bulletins 
containing  in  detail  full  reports. 

The  local  offices  of  the  Signal  Service  are  always  places  of  resort;  for 
inquiry  on  the  part  of  those  desiriifg  to  be  informed  what  changes  of 
weather  have  been  particularly  noticed,  or  are  likely  to  aifect  the  vari- 
ous industries  in  which  the  populations  are  engaged. 

In  the  cities  upon  the  sea-coast  of  the  United  States,  or  at  the  lake 
ports,  the  offices  of  the  service  are  open  for  the  comparison  of  instru- 
ments to  obtain  special  instrumental  readings,  to  make  examinations  of 
data,  or  to  furnish  whatever  information  may  be  practicable  to  captains 
of  vessels  or  others  concerned  in  shipping  interests.  At  stations  upon 
telegraphic  lines  iu  charge  of  or  constructed  by  the  service  in  pursu- 
ance and  furtherance  of  its  duties,  the  ordinary  duties  of  telegraphing 
and  the  maintenance  of  the  lines  devolve  upon  the  force  there  stationed, 
in  addition  to  the  duties  of  observation. 

The  cautionary  signal  flag  is  always,  when  flown  officially,  an  invita- 
tion to  mariners  or  others  interested  to  visit  the  offices  for  information. 
The  courtesies  and  duties  of  the  office  are  not  limited  to  the  people  of 
the  United  States  alone,  but  are  tendered  freely  to  the  people  of  any 
nation  who  may  be  within  our  borders. 

The  distribution  of  Farmers'  Bulletins  for  the  use  of  agricultural  pop- 
ulations has  been  frequently  and  is  elsewhere  described. 

The  forms  exhibiting,  condensed,  the  labor  thus  required  of  the  Sig- 
nal Service  men  stationed  at  separate  stations,  and  the  instructions  un- 
der which  the  separate  observations  and  reports  are  made,  are  here- 
with described.    (Paper  22.) 

In  times  of  especial  emergencies  or  danger  of  any  kind  threatening 
the  separate  States  or  the  United  States,  the  different  stations  make,  by 
order  and  in  cipher  by  telegraph,  regular  reports  upon  any  subject  un- 
der the  attention  of  superior  authorities. 

The  enlisted  men  in  charge  of  stations  are  responsible  for  the  care, 
cleanliness,  and  good  working  of  the  instruments;  the  clearness  of  the 
records  ;  the  correctness  and  punctuality  of  the  reports  ;  display  of  sig- 
nals or  bulletins,  and,  in  fine,  for  the  conduct  and  good  condition  of  the 
station  itself.  It  has  been  considered  necessary  to  make  this  descrip- 
tion thus  minute  that  it  might  be  understood  what  duties  are  required 
of  the  non-commissioned  officers  and  privates  of  the  Signal  Corps  iu  ad- 
dition to  the  military  duties  heretofore  referred  to,  and  that  it  may  be 
comjjrehended  that  the  force  must  consist  of  men  of  more  than  ordinary 
acquirements  to  be  competent  for  such  duties. 

The  sum  of  the  pay  and  allowances  of  these  soldiers  comprehends 
every  compensation  which  is  permitted  the  soldier,  to  house,  feed,  and 
clothe  himself,  to  meet  in  full  every  expense  of  his  maintenance  wherever 
in  the  wide  extent  of  the  territories  of  the  United  States  the  vicissitudes 
of  the  service  may  call  him.  It  must  be  borne  in  mind  that  as  a  soldier 
he  can  have  no  home,  and  that  he  must  purchase  anew,  with  every 
change  of  station,  the  little  comforts  which  homes  gather  around  them. 
The  regular  tour  of  duty  permits  service  on  each  station  for  two  >  ears 
only.  These  soldiers  are  lia1)le  to  all  a  soldier's  duties.  On  the  occur- 
rence of  serious  disturbances,  the  armed  detachments  of  the  corps  are, 
with  its  officers,  in  readiness,  wherever  they  may  be,  for  service  at  a< 
moment's  warning.  In  the  service  ui)on  the  frontier  they  are  exposed 
in  their  duties  of  the  construction,  repair,  and  maintenance  of  telegraph 
lines,  or  whenever  they  may  accompany  expeditious,  to  the  dangers  of 
the  held. 
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In  times  of  dangerous  pestilence  these  soldiers  are  by  tlieir  duties 
more  exposed  than  other  forces  of  the  Army,  Other  forces  may  be 
moved,  for  sanitary  reasons,  to  places  of  comparative  safety.  The  ex- 
igencies of  the  service  and  the  need  that  regular  series  of  data  should 
be  had,  by  observations,  on  which  to  base  precautions  against  existing 
epidemics  for  the  time,  and  for  the  study  of  them  thereafter,  have  re- 
quired that  the  enlisted  men  of  the  service,  should  remain  faithfully  at 
their  posts  during  some  of  the  vrorst  visitations  of  disease  which  have 
devastated  the  country.    As  a  rule  they  have  done  so  without  a  murmur. 

It  has  been  considered  that  as  the  United  States  have,  as  above  re- 
hearsed in  the  case  of  the  body  of  men  constituting  the  Signal  Corps, 
the  military  services  of  a  force  trained  and  competent  to  act  as  armed 
soldiers  when  there  is  need,  there  is  in  effect  secured  by  the  duties  other 
than  armed  duties  on  which  these  men  are  employed,  the  benefits  of  all 
the  special  services  rendered  by  the  corps  at  stations  of  meteorological 
observations  and  report,  at  cautionary-signal  stations,  at  stations  on 
telegraphic  lines,  at  sea-coast  stations  and  elsewhere,  with  little  com- 
pensation to  the  men,  or  cost  beyond  that  of  any  other  merely  military 
force,  equal  in  number,  to  the  public. 

The  work  of  a  constant  watchfulness  for  the  whole  territory  of  the 
United  States,  and  a  plan  of  observation  and  report  extending  by  its 
different  branches  around  the  northern  hemisphere,  is  had  through  the 
service  in  the  Signal  Corps  of  one  hundred  and  fifty  sergeants,  thirty 
corporals,  and  three  hundred  and  twenty  privates. 

It  is  needless  with  such  facts  in  view,  and  after  nineteen  years  of  con- 
tinuous service,  to  reiterate  the  advantages  secured  to  the  Signal  Service 
by  its  military  organization.  Service  under  military  organizations  is 
that  form  of  a  permanent  civil  service  of  disciplined  citizens  in  which 
the  duties  are  compulsory  for  the  term  of  the  service,  and  a  proper  dis- 
charge of  them  can  be  enforced  by  punishment.  The  experience  of  cen- 
turies has  proven  that  whenever  tasks  covering  in  their  reach  the  extent 
of  nations,  and  involving  in  their  execution  interests  of  life  and  j^roperty, 
are  to  be  undertaken,  men  have  sought,  as  if  by  instinct,  for  faithful  co- 
operation and  prompt  action  through  the  regular  control  and  sure  re- 
ward or  punishment  which  attend  the  military  system.  The  soldiers  of 
the  United  States  are  simply  its  citizens,  held  under  what  ought  to  be 
wise  rules  and  regulations  to  duties  which  they  have  voluntarily  ac- 
cepted. 

The  duties  of  an  army  in  time  of  peace  have  been  defined  as  properly 
limited  in  their  exercise  to  those  of  a  police  for  the  nation.  It  is  con- 
sidered that  those  rendered  by  the  Signal  Service  have  demonstrated 
that  the  men  carried  upon  its  rolls  have  been  able  to  perform  these  duties 
and  others  requiring  a  higher  standard  of  attainment,  and  rendering  a 
better  equivalent  for  the  necessary  cost.  They  have  not  failed  to  be 
ready  to  act  armed  upon  any  intimation  that  there  was  need  of  such 
readiness. 

The  duties  of  the  force  stationed  at  the  ofiQce  of  the  Chief  Signal  OfiB- 
cer,  at  the  War  Department,  are  many  and  onerous.  In  rendering  these 
duties  it  ought  to  be  borne  in  mind  that  they  are  continued  day  and 
night  without  cessation  for  holidays  or  days  of  rest.  There  is  no  single 
day  of  the  year  in  which  the  work  is  suspended.  It  must  of  necessity 
and  for  this  reason  be  performed  by  details  of  men  who  relieve  each 
other  at  fixed  times.  The  total  force  employed  at  this  office  numbers 
one  hundred  and  ten  enlisted  men. 

In  estimating  the  numbers  required  to  be  present  for  duty,  it  is  difl- 
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cult  to  make  a  comparison  between  an  establishment  tlius  conducted 
and  others  in  which  the  work  is  limited  to  certain  hours  of  daylight  only. 
Ihis  office  IS  the  center  to  which  the  daily  and  nightly,  weekly  and 
monthly  contributions  of  all  other  offices  or  stations  of  the  Signal  Service 
scattered  throughout  tlie  United  States  tend  to  be  daily  condensed,  and 
tinally  elaborated  and  made  of  practical  value.  There  are  here  concentra- 
ted, also,  the  reports  from  the  six  hundred  and  twenty-one  places  at  which 
voluntary  reports  of  daily  observations  are  now  made  on  this  continent 
and  trom  the  three  hundred  and  twelve  locations  in  foreign  countries 
Irom  which  reports  of  daily  simultaneous  observations  are  had.  From 
the  great  mass  of  data  thus  collected,  and  which  enhances  each  year  in 
value,  are  continuously  elaborated  the  results  which  appear  in  the  dif- 
ferent issues  of  the  office,  whether  in  the  form  of  forecasts  telegraphed 
to  the  press  throughout  the  country,  of  charts  or  bulletins  distributed 
hence,  of  generahzations  announced  as  apparent,  of  cautionary-signal 
orders,  or  the  weekly  and  monthly  publications.  No  single  report  of 
any  observation  received  at  the  office  fails  to  receive  attention  or  study 
It  IS  at  this  office  that  are  had  the  management  and  supervision  of 
telegraphic  lines,  erected  and  now  worked  by  the  United  States,  upon 
the  liKhan  frontier  and  in  the  States  and  Territories  of  the  interior  The 
wires  of  the  coast  lines  have  here  their  terminal  connection,  and  hero 
concentrates  the  labor  of  the  different  coast  stations.  Upon  this  office 
devolves,  and  with  each  year  to  an  increasing  extent,  the  duty  of  trans- 
mission of  many  and  important  messages  from  superior  authorities  to 
and  from  distant  posts  and  parts  of  the  United  States,  for  the  safe  de- 
livery and  proper  guarding  of  which,  by  cipher,  if  need  be,  this  office  is 
responsible.  The  rooms  of  the  telegraphic  department  are  never  closed 
or  left  witliout  an  operator.  The  brief  narration  possible  in  a  report  of 
this  character  can  convey  but  little  idea  of  the  various  and  incessant 
labors  incident  to  such  an  establishment. 

The  regular  exchange  of  telegraphic  reports  now  had  for  a  number  of 
years  by  comity  of  exchange  with  the  chief  meteorological  office  of  the 
Dominion  of  Canada  has  been  maintained.  Meteorological  reports  of 
observations  taken  simultaneously,  and  furnished  according  to  the  form 
of  this  office,  have  been  received  tri-daily  from  thirteen  stations  within 
the  Dominion,  and  warnings  have  been  regularly  transmitted  to  the 
meteorological  office  of  the  Dominion  at  Toronto,  as  affording  material 
on  which  to  base  the  display  of  signals  to  be  exhibited  at  ])orts  of  the 
Dominion  at  times  of  threatening  danger.  The  telegraphic  reports  of 
observations  received  from  twenty-six  Signal  Service  stations  of  the 
United  States  have  been  furnished  tri-daily  to  the  agent  of  the  Dominion 
office  at  Buffalo,  N.  Y.  The  relations  thus  maintained  between  the  two 
services  continue  to  be  of  service  to  both. 

While  this  office  has  been  prepared  to  co-operate  in  this  manner  with 
any  foreign  office,  and  to  the  limit  of  its  power,  in  the  furnishing  of  ma- . 
terial  for  study,  by  the  use  of  its  consolidated  reports  or  by  especial  warn- 
ings. It  IS  not  authorized  by  law  to  co-operate  with  any  institution  or 
party  for  the  i)ublication  or  display  of  any  forecasts,  indications,  or  cau- 
tionary signals  not  emanating  from  this  bureau,  or  so  controlled  by  it  as 
not  to  conflict  nor  confuse  tliose  issued  by  this  service  for  the  Territories 
of  the  United  States,  the  lakes,  rivers,  or  coasts  in  or  bordering  upon 
them.  '  '  *  ^ 

In  view  of  the  increased  appropriation  made  available  by  the  action 
of  Congress  at  the  last  session,  the  series  of  telegraphic  reports  from 
stations  in  the  West  Indies,  extending  from  Cuba,  by  Jamaica,  to  Bar- 
badoes  and  the  Windward  Islands,  have  been  partially  resujned,  two 
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reports  of  observation  being  had  o^^  each  day  from  each  station  during 
what  is  known  as  the  hurricane  season.  Constantly  recurring  difficul- 
ties attend  the  collection  of  reports  from  these  stations.  The  defective 
working  of  the  telegraphic  cables  has  frequently  impaired  the  value  of 
reports  had  from  them  by  delay.  It  is  difificult  to  secure  the  services  of 
skilled  observers  or  to  obtain  instrumental  readings  which  at  all  accord 
with  those  at  the  regular  stations.  The  crude  reports  are,  however,  at 
times  useful. 

Last  year,  in  November,  for  the  first  time  special  frost  indications 
were  ordered  to  be  forecasted  and  telegraphed  from  this  office  to  New 
Orleans  for  the  benefit  of  the  sugar  interests  of  Louisiana.  Hereafter 
special  attention  will  be  given  to  the  early  forecasting  of  anticipated 
frosts  for  the  sugar  regions  from  the  1st  of  October  to  the  1st  of  Febru- 
ary of  each  year.  The  warnings  will  be  given  as  early  as  they  can  be 
with  reasonable  safety  5  if  possible,  three  days  in  advance.  This  infor- 
mation will  be  fmuished  to  interested  parties  and  to  the  press  of  New 
Orleans,  and  sent  by  telegraph  from  that  city  to  any  point  desired. 

This  oflSce  contemplates  the  early  taking  of  steps  to  largely  increase 
the  usefulness  of  this  service  to  the  great  cotton  interests  of  the  South, 
and  to  that  end  correspondence  will  soon  be  had  with  the  representa- 
tives of  the  cotton  exchanges  to  take  into  consideration  the  advisability 
of  establishing  a  large  number  of  auxiliary  stations  in  the  cotton  belt  to 
take  rainfall  and  temperature  observations,  and  also  to  select  the  most 
advantageous  sites  for  such  stations,  which  must  be  in  telegraphic  com- 
munication with  the  cities  of  the  South,  so  that  all  cotton  exchanges 
may  receive  daily  information  by  telegraph  of  the  meteorological  condi- 
tions affecting  the  cotton  crop  from  April  1  to  October  1  of  each  year. 

The  network  of  the  Signal  Service  stations  extends  now  on  this  con- 
tinent to  both  the  Atlantic  and  Pacific  coasts,  and  over  the  intervening 
territory  of  the  United  States.  The  work  of  the  stations  has  been  ren- 
dered utilizable  for  the  daily  provision  of  meteoric  changes  to  occur  over 
this  whole  geographical  extent,  including  the  great  interior  plateau. 
While  the  stations  are  in  some  districts  far  too  widely  separated  the 
gaps  are  closing  each  year  with  steady  progress.  The  service  now  has 
its  stations  located  in  continuous  lines  along  the  northern  frontier  of  the 
United  States  from  Maine  to  west  of  Lake  Superior;  along  the  Atlantic 
coast ;  along  the  southern  or  Gulf  coast ;  along  the  southwestern  bound- 
ary, separating  the  United  States  from  Mexico,  to  the  Pacific  Ocean; 
thence  northerly  along  the  Pacific  coast  to  British  North  America,  and 
a,t  selected  points  throughout  the  whole  interior  within  these  boundary 
lines.  A  continuous  telegraphic  line  to  follow,  with  near  proximity,  the 
line  by  which  the  United  States,  bound  on  British  North  America,  from 
the  Pacific  Ocean  to  Lake  Superior,  mentioned  in  former  reports  as  some- 
thing to  be  hoped  for  and  needed  to  properly  complete  the  northern  line 
of  the  circuit  of  stations,  may  be  considered  as  now  completed  by  the 
lines  this  summer  erected  in  the  Northwest  under  appropriations  by 
Congress.  This  line  forms  the  second  transcontinental  line  carried  by 
the  labor  of  the  Signal  Corps  across  the  continent.  As  other  and  new 
telegraphic  lines  extend  within  the  boundary  lines  above  referred  to, 
they  will  make  possible  the  establishment  of  other  and  much  needed  in- 
terior stations.  The  experience  of  years  has  reduced  the  matter  of  open- 
ing, equipping,  and  rapidly  utilizing  a  station  to  a  system. 

The  meteorological  work  of  the  United  States  keeps  pace  everywhere 
with  the  telegraphic  construction.  In  the  hands,  and  under  the  man- 
agement, of  a  single  corps,  the  two  duties  are  necessarily  coextensive. 
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The  following  list  exhibits  the  stations,  as  classified  and  located  in 
States  and  Territories,  on  June  30,  1880:  ' 

Alabama.— Mobile* ,  Montgomery*,  Decatur**.  Alaska.— Atk-A* , 
Attu*,  Fort  Saint  Michaels*,  Saint  Paul  Island*,  Unalashka*.  AH- 
gona.— Burkes*,  Camp  Thomas*,  Florence*,  Fort  Apa,che*,  Fort  Grant*, 
Fort  Verde*,  Phoenix*,  Prescott*,  Tucson*,  AVickenhurg*,  Yuma*, 
Corrilla§,  Maricopa §,  San  Carlos  Agency  §,  Apache  Passl|.  Arlcansas.— 
Little  Rock*,  Fort  Smith**,  Helena**.  British  Columbia.— Jjjttonf, 
New  Westminster t,  Victoria t.  California.— i3a>m])o*,  Los  Angeles*, 
Ked  Bluff*,  Sacramento*,  San  Diego*,  San  Francisco*,  Visalia*,  Co- 
lusa**, Folsom  City**,  Marysville**,  Oroville**,  Monterey!,  Santa 
Barbara!,  Yrekat.  Colorado.— Colorado  Springs tt,  Denver*,  Pike's 
Peak  * ,  Kit  Carson  t,  Trinidad  t.  Connecticut. —New  Haven  *,  New  Lon- 
don*, StoningtonJ,  New  Haven  Light|.  Da/wia.— Bismarck*,  Dead- 
wood*,  Fort  Buford*,  Fort  Yates*,  Fort  Stevenson*,  Pembina*,  Yank- 
ton*, Fort  Meadell,  Fort  Bennett§,  Fort  Lincoln §,  Grinnels' §,  Knife 
Eiver§,  Plumb  Creek§,  Rapid  City§,  Smithville§.  Detew^are.— Dela- 
ware Breakwater*.  District  of  Cohimbia.— Washington*.  Florida.— 
Cedar  Keys*,  Jacksonville*,  Key  West*,  Pensacola*,  Punta  Eassa*. 
Georgia.— Atlanta,*,  Augusta*,  Savannah*.  I(Za/io.— Bois6  City  *,  Lew- 
iston*,  Fort  Lapwai||.  Illinois.— Cairo*,  Chicago*,  Springfield*,  War- 
saw**. J«*:rt««.— Indianapolis*,  Logansport^,  Evansville**.  Indian 
Territory.— Fort  Sill*,  Fort  Gibson*,  Anadarko§,  Cantonment§,  Fort 
Eeno§,  Supply §.  Io?ra.— Davenport*,  Des  Moines*,  Dubuque*,  Keo- 
kuk *,  Le  Olaire**,  Muscatine**,  Burlington^.  JTansas.— Dodge  City*, 
Leavenworth*,  Emporia t,  Watervillet.  ^ejii?(c%.— Louisville*,  Pa- 
ducah**.  Louisiana.— Orleans*,  Shreveport*,  Port  EadsJ. 
Jfaiwe.— Eastport*,  Portland*,  Booth  Bay|,  Deer  IsleJ,  Rocklandf. 
Mar^Jland.— 'Baltimore* ,  Ocean  City  §.  Massachusetts.— 'Bos,ton.*,  Spring- 
field*, Thatcher's  Island*,  Wood's  Holl*,  Chatham Gloucester!,  High- 
land Light  I,  HyannisI,  Marbleheadf,  New  Bedford  Newburyportf. 
Michigan.— Al\)ena*,  Detroit*,  Escanaba*,  Grand  Haven*,  Marquette*, 
Port  Huron*,  Bay  City|,  East  Tawasf,  Forester  f,  Frankfort  I,  Hough- 
ton |,  Ludingtonf,  Mackinac  City  J,  Menomoneef,  Monroe^,  Muskegonf, 
NorthportI,  Pentwaterf,  Port  Austin|,  Roger's  City|,  St.  Josephf, 
South  Haven  t.  Traverse  City|,  Sault  de  St.  Marie  t.  Minnesota.— 
Breckenridge*,  Duluth*,  Saint  Paul*,  Wadenat.  Mississippi.— Yicks- 
burg*.  mvsoifri.— Saint  Louis*,  Boonville**,  Bismarck**,  Hermann**, 
Jefferson  City**,  Kansas  City**,  Lexington**,  St.  Joseph**.  Mon- 
tana Tcrritory.—¥ort  Assiuniboine*,  Fort  Benton*,  Fort  Custer*,  Fort 
Keogh*,  Fort  Shaw*,  Helena*,  Virginia  City*,  Radersburg§,  Rose- 
bud§.  Rock  Crcek§,  Shield's  River§,  Stillwaterf,  Terry's  Landing§,  Fort 
Ellis II,  Bozeman§,  Burn's  Eanche§,  Coal  Banks §,  Deer  Lodge§,  Ferry 
Point§,  Fort  Sully§,  Green's  Ranche§,  Hunter's  Springs§,  La  Beans §, 
Little  Missouri  §,  New  Chicago  §,  Powder  River  §.  Nebraska.— 'North. 
Platte*,  Omaha*,  Central  Cityt,  Sydney!,  Plattsmouth**.  Nevada.— 
Pioclie*,  Winnemucca*,  Austin !,  Hamilton !.  Ncio  Eampshire.—Moxmt 
Washington*,  Portsmouth^.  Netv  Jerse?/.— Atlantic  City*,  Barnegat*, 
Cape  May*,  Sandy  Hook*,  Little  Egg  Harbor  1|,  Belvidere!,  Elizabeth!, 
Flomington!,  Freehold!,  New  Brunswick!.  New  Yorfc.— Albany*,  Buf- 
falo*, New  York  City*,  Oswego*,  Rochester*,  Cape  Viucentf,  Char- 
lotte t,  City  Island t,  Dunkirk New  Mexico.— ha  Mesilla*,  Santa  F6*, 

*  Stations  of  the  first  class,  t  Sunset  stations,  t  Display  stations.  \S  Repair  sta- 
tions. II  Kopair  stations  from  whicli  sunset  reports  are  sent  by  telegraph.  H  Printing 
stations.  »*  Special  river  stations,  tt  Supply  station.  H  Sunset  and  speci.il  rivei 
station 
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Silver  City*,  Socorro*,  Albuquerque ||,  Los  Lunas||,  Fort  Bayard il 
SJiakspeare II,  Aleman §,  Fort  Craig§,  Tres  Alamos §.    North  Carolina.— 
Cape  Hatteras*,  Cape  Lookout*,  Charlotte*,  Kittyhawk*,  New  River 
Inlet*,  Portsmouth*,  Smithville*,  Wilmington*,  Fort  Macont,  Flyino- 
Station  No.  5||,  Sloop  Point ||.    OAio.— Cincinnati*,  Cleveland*,  Colum^ 
bus*,  Sandusky*,  Toledo*,  Ashtabula  Harbor|:,  Fairportf,  Marietta**. 
Ontario,  Oanat^a.— Pembroke t.    Ore^roji.— Portland*,  Roseburg*,  Uma- 
tilla*, Eugene  Cityft,  Albany**.   Pennsylvania.— Et\q* ,  Philadelphia* 
Pittsburgh*,  Brownsville**,  Confluence**,  Preeport**,  New  Geneva**' 
Oil  City**.-   Rliode  Island.— EewT[)Ovt*.    South  Carolina.— Gharlestou* 
Tennessee.— Chattanooga,*,  Knoxville*,  Memphis*,  Nashville*,  Johnson- 
ville**.    Texas.— BcQvue*,  Brackettville*,  Brownsville*,  Castro ville* 
Coleman  City*,  Concho*,  Corsicana*,  Decatur*,  Denison*,  Eao-le 
Pass*,  Edinburgh*,  El  Paso*,  Fort  Davis*,  Fort  Elliott*,  Fort  Grif- 
fin*, Fort  McKavett*,  Fredericksburgh*,  Galveston*,  Henrietta*  In- 
dianola*,  Laredo*,  Mason*,  Pilot  Point*,  Rio  Grande  City*,  San  An- 
tonio*, Stockton*,  Uvalde*,  Callahan§,  Graham§,  Grierson  SpriugsS 
Jacksboro§,  Live  Oak  Ranche§,  Santa  Maria||.    mah.—Salt  Lake 
City*,  Fillmore  Cityt,  Saint  Georget.    Vermont.— Bmlington*.  Vir- 
ginia.—Ca^&  Henry*,  Chincoteague*,  Lynchburgh*,  Norfolk*.  Wash- 
mgton  Territory.— Bajton*,  Olympia*,  Pomerov||.    West  Virginia.— 
Morgantown*.     Wisconsin.— La    Crosse*,  Madison*,  Milwaukee* 
Green  Bay|,  Horn's  Pierf,  Kenosha|,  KewauneeJ,  Manitowoct,  Ra- 
cmef,  Sheboyganf,  Sturgeon  Bay^.    Wyoming  Territory.— CheYeune*, 
Fort  Fettermant,  Hat  Creek  t,  Edsonf,  Fort  McKinney§. 

Map  1  exhibits  the  location  of  stations  and  the  extent  of  territory 
brought  by  them  under  constant  observation  for  the  purposes  of  study 
_  The  territory  of  the  United  States  is  not  yet  covered  with  stations  as 
it  ought  to  be,  and  valuable  opportunities  for  study,  which  must  be 
made  good  hereafter,  and  at  an  increased  expense,  are  lost.  Tlui  field 
of  labor  has  increased  greatly  each  year,  as  it  has  been  learned  how 
M)or  may  be  turned  to  the  best  benefit  of  different  classes  of  citizens. 
Ihe  amount  estimated  as  necessary  to  be  appropriated  for  this  service 
for  the  ensuing  year,  the  sum  of  four  hundred  thousand  dollars,  can  be 
wisely  expended.  The  whole  working  force  of  the  corps,  five  hundred 
men,  will  be  constantly  employed,  and,  in  instances,  overworked.  The 
servjces  of  civilians,  in  addition,  will  be  needed  as  in  preceding  years. 

The  reports  of  observations  had  in  ceaseless  succession  from  the 
stations  already  established,  while  daily  and  primarily  employed  in  the 
studies  needed  for  the  daily  issuing  of  forecasts  and  the  displav  of  cau- 
tionary signals,  form  also  the  basis  for  future  work,  to  be  of  equal  value 
with  that  made  possible  by  the  first  use  of  them,  and  constitute  a  rec- 
ord, to  increase  in  worth  hereafter  with  every  year  for  which  it  is  con- 
tinued. 

The  data  already  secured  are  worth  to  the  country  and  to  the  world 
even  if  the  service  had  up  to  this  time  rendered  no  other  return  all  it 
has  cost  to  obtain  it. 

From  the  moment  at  which  it  is  made,  each  of  the  reports  becomes 
to  some  extent  complementary  to  all  other  reports  had  elsewhere.  It 
is  not  possible  to  break  this  connection,  nor  in  the  present  state  of 
meteorological  science  ought  any  good  report  to  be  dispensed  witli. 
+1  1  found,  with  the  lapse  of  years,  such  observations  have  set- 

tled, by  facts,  questions  hitherto  treated  by  the  theory  only. 

It  18  upon  the  data  now  accumulating  upon  the  files  of  this  ofiice  and 
there  daily  compared,  compiled,  and  treated  with  an  accuracy  each  year 
increased  by  experience,  and  becoming  more  rigid  as  the  office  is  warned, 
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sometimes  by  notable  inaccuracies  elsewhere  occurring,  that  the  future 
studies  of  the  climatology  and  meteorology  of  this  continent  will  be 
based.  It  seems  not  impossible  that  upon  the  results  of  systems  ot  ob- 
servations here  first  established  will  be  founded  such  studies  for  the 
northern  hemisphere.  It  is  not  to  the  discredit  of  the  Umted  btates 
that  a  work  set  on  foot  by  them  should  render  such  ends  possible. 

One  of  the  difficulties  in  determining  probable  meteoric  conditions  on 
the  eastern  seaboard  has  been  that  this  office  could  not  obtain  weather 
observations  from  points  beyond  the  extreme  limit  of  the  coast;  ana 
that  commerce  ma,y  be  further  benefited,  propositions  will  be  made  to 
have  the  vessels  engaged  in  the  coasting  trade  of  the  United  btates, 
^nrnish  this  office  with  transcripts  of  their  logs;  to  enable  vesse  s  to 
furnish  these  with  the  least  trouble  and  expense  blank  forms  will  be 
issued  for  that  purpose  from  the  Signal  Office. 

The  permanence,  regularity,  and  accuracy  of  reports  to  be  had  trom 
the  West  Indies  ought  to  be  secured.  No  system  providing  warmngs 
for  the  Gulf  or  Atlantic  coasts  can  be  considered  as  complete  or  reliable 
without  the  means  of  continued  reports  of  observation,  to  be  made  trom 
these  stations.  It  seems  to  be  established  that  the  great  cyclones  orig- 
inating within  the  tropics  rarely,  if  ever,  reach  any  coast  of  the  TJnited 
States  without  such  indications  of  their  existence  and  of  their  line  of 
movement  as  well-managed  stations  among  these  islands  would  detect 
and  announce.  The  possibility  of  protection  will  be  increased  and  ex- 
tended to  more  northern  coasts  whenever  telegraphic  communication 
can  be  had  with  the  Bermuda  Islands.  -  r 

The  attention  of  the  office  has  continued  to  be  directed,  as  m  preceding 
vears,  to  the  solution  of  the  difficult  question  as  to  the  best  mode  by 
Which  to  compare,  for  the  purposes  of  the  necessary  daily  studies,  the 
observations  of  atmospheric  changes  taking  place  upon  the  Pacific  coast, 
near  the  sea-level,  and  upon  the  great  elevated  plateau  of  the  luterior 
with  the  reports  of  observations  had  at  the  same  time  on  the  eastern 
slope  of  the  Eocky  Mountains,  and  extended  to  the  Gulf  and  Atlantic 
coasts  at  the  sea-level.  Progress  is  msKle  in  this  direction  It  is  found 
not  difficult  to  extend  several  of  the  office  charts  from  the  Pacific  to  the 
Atlantic  coasts  at  the  time  of  each  tri-daily  report,  svith  the  Imes  of  the 
charting  in  so  far  accurate  as  to  afitbrd  valuable  suggestions  as  to  the 

^^Thl^S'S'^Szation  over  the  great  interior  plateau  west  of  the 
Mississippi  each  year  renders  more  extended  observations  practicable 

'^Thffidd  of  study  has  been  pushed  in  that  direction  as  rapidly  as  the 
means  at  the  disposal  of  the  office  have  permitted.  The  barometrical 
readings  made  in  this  section  still  lose  part  of  their  value  by  the  diffi- 
culty of  reduction  to  the  hypothetical  readings  at  sea-level.  There  seems 
however,  reason  to  hope  that  the  unreduced  readings  can  be  utilized  for 
purposes  to  which  the  reduced  only  have  been  hitherto  applied.  It  is, 
nerhaps,  by  multiplying  stations  and  continuing  the  comparison  of  ob- 
Lrvations  had  at  them,  the  correct  solutions  of  all  problems  will  be  most 

'"''aWtS  made  this  year  in  the  matter  of  the  hypothetical  reductions 
to  sea-level  give  reason  to  hope  that  processes  have  s;iggeste(l  them- 
selves by  which  the  hypothetical  barometric  readings  referred  to  may  be 
arrived  at  with  sufficient  accuracy  for  any  practical  purposes  of  meteoro- 

^""^l^e  inS?a?ed  knowledge  had  enables  improvements  to  be  made  each 
year ;  in  the  modes  of  digesting  the  masses  of  observations  received  upon 
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the  records,  and  suggests  each  year  better  methods  of  study  to  attain 
the  accuracy  of  prediction  which  is  constantly  sought. 

It  is  in  consideration  to  equip  the  station  upon  the  summit  of  Pike's 
Peak,  at  an  elevation  of  14,150  feet,  with  instruments  for  the  study  of 
solar  observations,  and  in  particular  of  those  to  be  made  at  sunset,  to 
trace,  if  possible,  what  connection  there  may  be  between  conditions  then 
observed  and  meteorological  changes  which  follow.  Instruments  for 
this  purpose  are  now  in  preparation.  In  this  work  the  office  has  had, 
and  still  has,  the  zealous  co-operation  of  its  distinguished  co-laborer, 
J.  Norman  Lockyer,  F.  E.  S.  These  series  of  observations  will  become 
more  valuable  with  each  year.  It  is  to  be  hoped  facts  leading  to  im- 
portant improvements  in  meteorological  study  will  be  established. 

The  long-felt  need  of  carefully  studying  the  changes  occurring  upon 
the  interior  plateau  led  to  the  establishment,  prior  to  the  date  of  the 
last  annual  report,  of  a  series  of  observations  had  at  what  are  known  as 
"sunset"  stations. 

Eeports  have  been  received  regularly  during  the  year  ending  June 
30,  1880,  from  "sunset"  stations  established  at  the  following- named 
points:  Austin,  Nev.;  Santa  Barbara,  Oal.;  Kit  Carson,  Colo.;  Central 
City,  ISTebr.;  Eugene  City,  Oreg.;  Fort  Fetterman,  Wyo.;  Fillmore  City, 
Utah;  Saint.  George,  Utah;  Hamilton,  ISTev.;  Hat  Creek,  Wyo.;  Lytton, 
British  Columbia;  Sault  Ste.  Marie,  Mich.;  Edson,*  Wyo,;  Monterey, 
Cal.;  Sidney,  Nebr.;  Trinidad,  Colo.;  Victoria,  Vancouver's  Island; 
Wadena,  Minn. ;  Waterville,  Kans. ;  New  Westminster,  British  Colum- 
bia; Yreka,  Cal.;  Emporia,  Kans.;  Pembroke,  Canada.  Each  station 
is  in  charge  of  a  civihan  observer,  under  the  immediate  direction  of  this 
office,  who  is  required  to  note,  and  report  by  telegraph  each  day,  the 
character  of  the  western  sky  and  sunset;  the  state  of  the  weather;  di- 
rection of  the  wind;  appearance  of  the  sky;  amount  of  rainfall,  if  any; 
observed  readings  of  barometer  and  wet  and  dry  bulb  thermometers. 
Observations  are  also  taken  daily  and  reported  weekly  by  mail  from 
"sunset"  stations  at  Belvidere,  N.  J.;  Ehzabeth,  N.  J.;  Flemington, 
N.  J. ;  Freehold,  K  J. ;  and  New  Brunswick,  N.  J. 

Some  of  the  observations,  as  stated  in  the  last  annual  report,  are 
roughly  spectroscopic,  the  sunset  report  being  based,  in  part,  on  such 
different  appearances  of  the  sun  and  of  the  effects  produced  by  its  rays, 
as  are  caused  by  their  passage  through  differently-conditioned  atmos- 
pheric media.  It  is  one  of  the  advantages  that  the  necessary  observa- 
tions are  so  little  complicated  in  their  character  that  thej^  may  be  taken 
at  and  reported  from  any  point  reached  by  the  telegraphic  wires.  It 
seems  probable  that  a  simple  form  of  spectroscope  may  be  utilized  for 
observations  of  this  sort.  Experiments  have  been  continued  during 
the  year,  by  which  it  is  hoped  that  a  form  of  that  instrument  suitable 
for  the  use  of  enlisted  men  may  be  arrived  at.  The  reports  are  found 
of  value  in  often-recurring  instances  in  which  they  furnish  some  indica- 
tion of  the  atmospheric  changes  in  progress  at  points  from  which  it  has 
been  impossible  to  obtain  the  full  report  of  observation. 

It  has  been  established  that  a  certain  accuracy  of  forecasting  the  local 
weather  changes  to  occur,  at  the  respective  stations,  within  a  period  of 
twenty-four  hours  has  been  acquired  by  the  sergeants  of  the  Signal 
Corps  charged  with  the  making  of  the  sunset  reports.  These  sergeants 
have  the  use  of  meteorological  instruments  and  access  to  a  portion  of 
the  data  which  pass  their  own  stations  on  their  way  from  other  stations 
to  this  office.   This  accuracy  has  reached,  as  computed  from  the  records 

*Fonnerly  Saint  Mary's.   Name  of  town  changed  May  1,  1880. 

12  sia 


178 


EEPOET  OP  THE  CHIEF  SIGNAL  OFFICER. 


on  file,  a  maximum  percentage  of  eighty -nine  and  two-tenths  for  the  re- 
gions west  of  the  Mississippi  Valley,  where  the  weather  conditions  are 
notably  constant,  and  eighty- two  and  six- tenths  for  the  region  east  of 
the  western  bounds  of  that  valley. 

There  can  be  no  reason  that  any  intelligent  farmer,  supplied  with  the 
necessary  simple  instruments,  habituated  to  similar  observations,  and 
furnished  with  data,  either  in  figures  or  condensed  by  charts,  should 
fail  to  attain  an  equal  accuracy. 

Since  the  date  of  the  last  annual  report  the  instrument  known  as  the 
Weather  Case,  or  Farmer's  Weather  Indicator,  has  been  thoroughly 
tested  by  prolonged  trial.  Eeference  is  made,  later  in  this  report,  to 
this  instrument,  which  has  been  prepared  with  a  view  to  its  use  by 
farmers  generally. 

The  usefulness  for  meteorological  purposes  of  the  sea-coast  stations  of 
the  Signal  Service,  in  connection  with  the  life-saving  service,  and  loca- 
ted at  the  life-saving  service  stations,  has  continued  to  be  demon- 
strated. 

As  explained  in  earlier  reports,  the  observations  taken  at  these  sta- 
tions have  the  advantage  of  being  taken  on  the  sea-coast  itself,  near  the 
sea-level,  and  from  positions  which  permit  the  conditions  of  the  sea- 
swell  to  be  reported.  The  stations  have  the  further  advantage  of  being 
directly  connected  with  this  ofiiee  by  the  telegraphic  lines  under  its  con- 
trol. Eeports  of  any  character  can  so  be  had  at  any  hour  they  may  be 
called  for,  or  signals  may  be  displayed  to  warn  of  danger. 

The  facilities  afforded  by  these  lines  admit  of  conversations  even  be- 
ing had,  as  they  frequently  are,  in  reference  to  meteorological  changes 
or  other  matters,  as,  for  instance,  of  the  precautions  to  be  taken  against 
coming  storms  by  those  engaged  in  the  salvage  of  wrecked  ships,  or 
other  action  in  cases  of  shipwreck.  The  reports  of  observations  had 
upon  the  sea-coast  itself,  or  upon  the  ocean  beach,  differ  frequently  and 
markedly  from  those  had  from  stations  farther  in  the  interior,  and  sug- 
gest the  apxjroach  of  weather  conditions  which,  without  such  indica- 
tions, might  either  have  escaped  attention,  or  could  not  have  been  ob- 
served in  time. 

The  generalizations  had  from  the  reports  received  from  these  stations 
become  each  year  of  increasing  value  for  the  prediction  of  the  weather 
conditions  to  be  expected  near  our  coasts.  The  reports  themselves,  pub- 
lished in  the  daily  journals,  and  so  known  to  those  interested,  either  at 
the  several  ports  or  in  the  interior,  give  reliable  information  as  to  the 
circumstances  under  which  coasting  voyages  may  be  taken  or  are  being 
made.  The  benefits  to  follow  a  sea-coast  service,  with  its  stations  prop- 
erly prepared  and  equipped,  are  such  as  cause  it  to  be  hoped  that  all 
the  exposed  and  frequented  coasts  of  the  United  States  may  early  have 
the  advantage  of  such  protection. 

It  is  considered  to  ha  ve  been  demonstrated  that  by  the  services  of 
single  sea-coast  stations  there  has  been  saved,  at  different  times,  prop- 
erty amounting  in  value  to  more  than  the  cost  of  manning  and  main- 
taining all  the  stations  from  the  dates  at  which  they  were  first  put  in 
operation.  Improving  modes  of  communication  promise  as  possible 
such  close  connection  between  the  stations  that  it  seems  practicable  to 
so  arrange  that  there  need  be  no  points  upon  our  coasts  but  to  which 
aid  can  be  immediately  summoned,  and  none  but  from  Avhich  sunnnous 
for  aid  can  go,  if  need  be,  to  naval  stations,  posts,  and  cities. 

The  use  at  the  sea-coast  stations  of  telegraphic  gongs  connected  by 
wire,  after  the  manner  of  those  used  for  fire-alarms,  and  intended  to  be 
operated  from  any  point  upon  the  coast  at  which  telegraphic  communi- 
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cation  exists,  or  may  be  temporarily  estabKshed  for  the  purpose  of  call- 
ing the  attention  of  any  stations,  has  been  continued.  Gongs  to  be 
operated  in  this  way  are  located  in  the  offices  at  Norfolk,  Cape  May 
Thatcher's  Island,  Kittyhawk,  and  the  central  office  in  this  city. 

The  stations  on  the  telegraphic  lines,  constructed  in  pursuance  of  acts 
of  Congress  on  the  Indian  and  Mexican  frontiers  and  in  the  Northwest 
for  the  better  protection  of  frontier  populations,  together  with  those  for 
the  purpose  of  connecting  military  posts  and  stations,  serve  better  each 
year  the  ends  for  which,  in  part,  the  lines  were  first  recommended— 
that  of  extending  the  fields  of  meteorological  study  over  regions  so 
sparsely  settled  as  to  be  almost  beyond  the  limits  of  civilization. 

They  have  made  possible  the  daily  receipt  of  meteorological  data 
from  regions  m  which  the  collection  of  such  data  had  been  before  con- 
sidered impracticable.  They  have  furnished  for  the  office  a  daily  knowl- 
edge of  the  atmospheric  conditions  existing  along  the  whole  course  of 
the  wires.  The  value  of  these  reports,  completing  as  they  now  do  both 
the  southern  and  the  northern  lines  of  the  whole  system  of  reports  estab- 
lished for  the  territory  of  the  United  States,  is  very  great.  The  lines 
make  practicable  also  the  receipt  at  the  regular  telegraphic  stations  of 
reports  from  regions  in  the  interior  of  the  country  near  them  which 
both  at  the  North  and  at  the  South,  have  been  but  recently  explored' 
and  from  which  every  reported  observation  is  of  value.  The  comple- 
tion of  lines  similaiiy  constructed  and  managed  for  similar  purposes  in 
proximity  to,  and  following  the  general  direction  of,  our  northwestern 
frontier,  from  the  station  at  Bismarck  to  the  stations  in  Idaho  and  on 
the  Pacific,  foreshadows  the  best  results  for  the  interests  of  this  especial 
service,  and  for  the  protection  and  development  of  that  portion  of  our 
territory. 

The  events  of  the  past  year  have  illustrated  what  might  be  the  uses 
ot  such  lines  m  Indian  wars.  They  make  safer  the  settlement  of  the 
country.  They  make  possible  the  establishment  of  stations  valuable 
lor  meteorological  reports. 

Telegraphic  reports  from  the  eastern  Mexican  coast  (the  western  coast 
ot  the  Mexican  Gulf)  are  still  to  be  desired  for  the  proper  protection  of 
the  shipping  in  the  gulf  a,nd  of  the  gulf  coasts  of  the  United  States. 
Cyclones  moving  over  the  West  Indies,  and  thence  pursuing  a  course 
over  the  Gulf  of  Mexico,  would  doubtless  often  manifest  themselves  on 
or  near  the  coast  of  Mexico  in  time  to  permit  warnings  to  be  thence 
given  to  our  own.  The  regularity  of  the  telegraphic  communication 
now  had  over  the  government  lines  upon  the  Mexican  frontier  and  in 
the  State  of  Texas  has  estabUshed  the  fact  that  reports  collected  in 
Mexico  along  or  near  the  Mexican  coasts,  and  transmitted  over  wires 
working  with  fair  success,  could  be  concentrated  at  this  office  with  suffi- 
cient rapidity. 

The  organization  by  the  Mexican  Government,  under  Senor  Mariano 
±;arcena,  ot  a  system  of  meteorological  reports  from  stations  extended 
over  a  great  portion  of  the  Mexican  territory,  and  carefully  conducted, 
renders  the  results  of  that  work  more  valuable  for  this  purpose  than  in 
any  preceding  year.  It  is  to  be  hoped  that  arrangements  may  be  early 
made  by  which  these  reports  can  be  received  by  telegraph.  The  notices 
tor  the  display  of  cautionary  signals  issued  from  this  office  could  reach 
Mexican  ports  as  well  as  our  own. 

It  is  to  be  hoped  that  the  sums  appropriated  for  the  service  and  the 
co-operation  of  the  Mexican  Government  will  permit  reports  to  be  had 
trom  these  coasts  within  the  coming  year. 

The  international  meteorological  work,  based  upon  plans  suggested 
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by  this  office,  and  carrying  into  practical  effect  a  proposition  adopted 
at  a  congress  of  persons  charged  with  meteorological  duties,  assembled 
at  Vienna  in  1873,  "  that  it  is  desirable,  with  a  view  to  their  exchange, 
that  at  least  one  uniform  observation,  of  such  character  as  to  be  suited 
for  the  prei)aration  of  synoptic  charts,  be  taken  and  recorded  daily  and 
simultaneously  at  as  many  stations  as  practicable  throughout  the  world," 
has  continued  to  give  satisfactory  results.  This  work  has  now  com- 
pleted the  fifth  year  of  its  progress. 

With  the  approval  of  the  Secretary  of  War,  and  with  the  courteous 
co-operation  of  scientists  and  chiefs  of  meteorological  services  represent- 
ing the  different  countries,  a  record  of  observations  taken  daily,  simulta- 
neously with  the  observation  s  taken  throughout  the  United  States  and  the 
adjacent  islands,  has  been  exchanged  semi-monthly.  These  reports  are 
to  cover  Algiers,  Australasia,  Austria,  Bahamas,  Barbadoes,  Bavaria, 
Belgium,  Cape  Colony,  China,  Costa  Eica,  Denmark,  Dutch  Guiana, 
Faroe,  France,  Germany,  Gibraltar,  GreatBritain,  Grand  Canary,  Greece, 
Greenland,  Hebrides,  Hungary,  Iceland,  India,  Ireland,  Italy,  Japan, 
Malta,  Mexico,  Morocco,  Mauritius,  Natal,  the  Netherlands,  Norway, 
Portugal,  Eussia,  Scotland,  Shetland,  Sierra  Leone,  Spaia,  Sweden, 
Switzerland,  Syria,  Tasmania,  Tunis,  Turkey,  Dominion  of  Canada  and 
the  Provinces,  United  States  of  Colombia,  South  America,  the  United 
States,  the  Azores,  Madeira,  Philippine  Islands,  and  West  Indies. 

The  daily  issue  of  the  printed  bulletin  exhibiting  the  international 
simultaneous  reports  commenced  at  this  office  on  July  1,  1875,  has 
been  maintained  during  the  year.  A  copy  of  this  bulletin  is  furnished, 
without  charge,  to  each  co-operating  observer.  The  results  to  be  had 
from  the  reports  thus  collated  are  considered  to  be  of  especial  importance. 
The  bulletin  combines,  for  the  first  time  of  which  there  is  record,  the 
labors  of  the  nations  in  a  work  of  this  kind  for  their  mutual  benefit. 
There  is  still  needed  the  assistance  to  be  had  from  the  naval  forces  of 
the  different  powers  (that  of  the  United  States,  of  Portugal,  and  of 
France)  to  extend  the  plan  of  report  upon  the  seas  to  bring  more  fully 
within  the  scope  of  study  observations  practically  extending  around  the 
northern  hemisphere. 

A  copy  of  the  International  Bulletin  herewith  (Paper  24)  exhibits  the 
character  of  the  international  reports  and  that  of  the  information  had 
from  each  station.  The  chart  accomi)anying  this  bulletin  shows,  as 
nearly  as  practicable,  the  location  of  the  station  and  foreshadows  the 
studies  which  the  reports  had  from  them  will  make  practicable. 

The  average  number  of  daily  simultaneous  observations  now  made  in 
foreign  countries  is  three  hundred  and  one.    The  total  number  of  stations 
on  laud  and  ou  vessels  at  sea  from  which  reports  are  entered  in  the 
bulletin  regularly  is  five  hundred  and  thirteen.    The  co-operation  of  the  ! 
different  natious  secured  by  this  plan  of  exchange  has  rendered  the  ad-  ! 
ditional  cost  to  the  United  States  of  this  grand  system  of  reports  it  [ 
makes  possible  but  little  more  than  that  of  the  cost  of  the  preparation,  [ 
paper  and  binding  of  the  International  Bulletin  and  the  accompanying 
charts,  a  cost  which  would  have  to  be  met  in  great  part  for  the  proper 
presentation  of  the  records  themselves,  even  if  this  bulletin  were  not 
distributed. 

The  issue  of  the  daily  International  Weather  Map,  commenced  July 
1, 1878,  has  been  contiuued  during  the  year.  Each  daily  chart  is  based 
upon  the  data  appearing  upon  the  International  Bulletin  of  similar  date. 
The  charting  extends  around  the  world  and  embraces  for  its  area  the 
whole  northern  hemisphere. 

The  daily  issue  of  a  chart  of  this  kind,  thus  daily  issued  for  tlie  first 
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time  by  the  United  States,  was  without  a  precedent  in  history.  It  ex- 
hibited the  co-operation,  for  a  single  purpose,  of  the  civilized  powers  of 
the  world  north  of  the  equator. 

The  studies  which  such  charts  make  possible,  the  improvements  which 
will  come  to  the  charts  as  the  work  progresses  and  the  area  of  the  chart 
is  better  filled  with  reports  of  observations  carefully  elaborated,  are 
appreciated  by  scientific  men.  The  questions  as  to  the  translation  of 
storms  from  continent  to  continent,  and  of  the  times  and  directions  they 
may  take  in  such  movements ;  the  movement  of  areas  of  high  and  low 
barometer;  the  conditions  of  temperature,  pressure,  and  wind-direction 
existing  around  the  earth  at  a  fixed  instant  of  time ;  the  distribution 
and  amount  of  rainfall,  and  other  studies,  many  and  valuable,  only  sug- 
gested by  this  enumeration,  may  be  by  such  studies  settled.  It  seems 
not  impossible  that  in  the  future  questions  of  climatology,  and  perhaps 
others  bearing  upon  the  prediction  of  weather  changes  far  in  advance  of 
the  time  at  which  these  changes  may  happen,  or  queries  as  to  the  char- 
acter of  coming  seasons  even,  may  be  answered  by  the  researches  these 
charts  will  make  practicable. 

The  very  great  aid  the  material  furnished  in  this  elaborate  form  gives 
to  the  search  for  generalizations,  or  for  data  in  the  support  of  theories, 
has  been  before  referred  to.  In  frequent  cases,  little  more  than  collation 
is  necessary. 

As  a  means  of  better  combining  the  work  and  the  interests  of  the 
several  nations,  of  certainly  securing  that  co-operation  at  sea  which  will 
enable  the  lines  of  the  charting  to  be  drawn  as  fully  and  as  well  over 
oceans  as  over  continents,  and  which  will  give  the  world  ultimately  a 
knowledge  as  practical  of  the  movement  of  areas  of  disturbance  in  the 
midst  of  the  seas  as  is  now  had  of  such  movement  on  some  continents, 
the  undertaking  is  of  much  importance. 

It  is  an  advantage  of  the  charting  draughted  from  simultaneous 
reports  that  studies  by  normals,  not  possible  in  any  other  way,  may  be 
had.  The  normal  pressure,  temperature,  &c.,  arrived  at  from  observa- 
tions taken  at  any  one  place,  and  the  same  and  a  fixed  instant  of  time 
every  day,  become  established  as  to  that  place  and  time  with  accuracy. 
Many  causes  of  error  are  eliminated. 

The  intercomparison  of  these  normals  with  the  normals  taken  at  other 
places  simultaneously  with  the  first  and  under  the  similar  conditions  that 
the  normals  to  be  found  for  those  places  are  to  be  from  observations  taken 
at  those  places  at  a  fixed  time  and  on  every  day,  gives  results  reliable 
and  differing  from  those  to  be  had  by  the  use  of  normal  readings  ar- 
rived at  in  any  other  manner.  Normals  for  the  year,  for  the  season,  and 
for  the  month  may  be  determined  by  such  procedure.  The  comparison 
of  such  normals  will  show  in  the  case  of  abnormal  changes  in  any  dis- 
trict or  section  whether  and  how  these  changes  are  compensated  by 
compensating  variations  elsewhere.  There  are  interesting  studies  as  to 
what  sequences  there  may  be  to  follow  such  atmospheric  variations 
occurring  over  any  region  or  country— either  in  that  region  or  country 
or  elsewhere— and  how  and  where  the  compensating  variations  occur, 
and  with  what  concomitants  or  sequences  of  meteoric  changes. 

There  is  the  hope  to  gain  in  this  way,  or  by  studies  such  study  wUl 
suggest,  information  to  affect  the  commercial  and  agricultural  interests 
of  the  world. 

By  observations  spoken  of  as  simultaneous  observations,  there  is 
meant,  in  the  parlance  of  this  office,  observations  actually  taken  simul- 
taneously in  reference  to  physical  time.  The  readings  for  observations 
of  this  character,  made  at  different  stations,  no  matter  how  widely 
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separuted,  ;ire  attempted  to  l)e  so  made  that  tbey  will  be  in  elfect  made 
together;  that  is,  that  the  dilt'ereut  observers  at  the  diflerent  stations 
"will  each  be  at  his  separate  instruments,  reading  them  for  the  observa- 
tion at  the  same  moment  that  each  and  all  of  the  other  observers  are 
at  their  separate  instruments  for  the  i)urpose  of  making  the  same  ob- 
servations. 

In  the  case,  for  instance,  of  an  observation  or  series  of  observations 
to  be  made  at  Tokio,  San  Francisco,  New  York,  London,  St.  Petersburg, 
and  Calcutta,  the  observers  at  each  of  the  stations  named — and  the  list 
might  be  prolonged  indefinitely — are  so  instructed  that  at  each  station, 
and  at  the  moment  fixed  for  the  observation,  an  observer  would  be 
found  at  the  instruments  taking  the  proper  readings.  So  rigidly  is  this 
plan  followed  throughout  the  United  States,  that  not  only  are  the  in- 
struments required  to  be  read  at  the  different  stations  at  that  moment 
of  physical  time  which  has  been  fixed  for  all,  but  the  instruments  are 
required  to  be  read  in  a  certain  and  fixed  order  or  sequence. 

The  observations  are  thus  made,  in  fact,  simultaneously,  precisely  as 
if— in  a  supposable  case — the  different  sets  of  instruments,  instead  of 
being  scattered  over  the  surface  of  the  earth,  had  been  gathered  in  a 
single  room,  and  the  observers  then  directed  to  read  the  different  sets 
together,  and  at  once,  at  a  fixed  moment  of  time.  Observations  of  this 
character  have  no  resemblance  to  those  made  at  similar  hours  named, 
by  local  or  clock  time,  at  different  stations.  Observations  taken  at 
similar  hours  of  the  local  or  clock  time,  at  different  stations,  are,  in 
effect,  taken  at  very  different  hours  of  iDhysical  time,  the  differences  in- 
creasing with  the  number  of  degrees  of  longitude  intervening  between 
the  different  stations.  Thus,  observations  taken  at  Washington  and 
San  Francisco  at  the  similar  hours,  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  of  local 
time  at  the  two  cities,  would  in  fact  be  taken  at  Washington  three 
hours  and  two  minutes  before  the  same  observations  would  be  taken  at 
San  Francisco.  Observations  of  this  character  might  very  properly  be 
styled  synchronous,  for  they  are  so  as  to  local  time;  they  are  not  in  any 
way  simultaneous.  The  distinction  ought  to  be  very  carefully  made. 
Much  confusion  has  entered  meteorological  writings  because  this  dis- 
tinction has  not  been  rigidly  observed.  In  some  of  the  earliest  works 
having  reference  to  practical  meteorology,  there  is  mention  of  chartings 
based  upon  observations  taken  "simultaneously"  at  different  stations, 
at  3  p.  m.,  or  other  hours  fixed  by  local  time.  The  use  of  the  words 
"simultaneous"  and  "synchronous"  as  synonyms  is  not  yet  abandoned. 

Before  the  introduction  of  the  electric  telegraph  it  was  difficult  to 
conceive  of  observations  to  be  taken  simultaneously,  and  to  be  concen- 
trated, with  sufficient  rapidity  for  use  for  aiiy  practical  purpose.  On 
the  very  limited  fields  it  was  then  possible  to  consider,  for  study,  ob- 
servations taken  at  the  same  hour  of  local  time  presented  themselves  in 
ai^pearance  as  taken  sim  ultaneously .  It  seems  to  have  fallen  to  this  office 
to  first  establish,  for  i)urposes  of  forecast,  systems  of  observation  based 
upon  the  fact  that  the  observations  were  to  be  actually  taken  simultane- 
ously, and  to  have  first  so  arranged  telegraphic  circuits  connecting  the 
different  stations  that  the  observations  taken  simultaneously  should 
move  simultaneously  by  wire  to  a  given  center — the  central  office.  It 
is  by  simultaneous  observations  only  that  a  true  synoi)sis  of  the  atmos- 
phere over  any  extent  of  the  eartli's  surface  can  be  given ;  the  atmos  • 
phero  being  so  photographed,  as  it  were,  before  any  changes  in  its  con- 
dition can  have  been  caused  by  motion.  It  is  a  peculiarity  of  such 
charting  that  it  is  unlimited,  as  to  its  extent,  and  improves  for  any  pur- 
poses of  meteorological  study  the  greater  the  extent  given  to  it. 
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The  comparison  of  charts  covering  the  same  surfaces  and  based  upon 
simultaneous  observations  is  easy,  and  when,  for  close  study,  the  charts 
are  made  to  follow  each  other  in  regular  sequence,  the  observations 
being  taken  at  times  so  fixed  as  to  divide  the  daily  twenty-four  hours 
into  equal  periods  of  time,  they  offer  advantages  which  it  is  not  possible 
to  arrive  at  by  any  other  process.  It  is  charts  of  this  description  which 
render  a  world-wide  study  possible,  and  with  which  will  be  attained  in 
the  future  results,  up  to  this  time,  only  but  faintly  foreshadowed. 

The  work  of  this  oflQce  is  based  almost  wholly  on  observations  of  this 
description.  The  ofiQce  series  of  simultaneous  observations  has  run 
continuously  from  November,  1870.  It  is  through  observations  of  this 
character  the  concurrence  of  the  nations  has  been  invited  for  the  prep- 
aration of  the  charts  hoped  to  be  extended  until  they  cover  the  world. 

Since  the  date  of  the  last  annual  report  additional  international 
charts  have  been  added  to  the  series  of  charts.  These  charts  are,  like 
those  before  referred  to,  charts  of  the  whole  northern  hemisphere,  and 
are  so  made  as  to  exhibit  with  close  approximate  correctness  the  geo- 
graphical relations  of  the  earth  and  water  surfaces  in  that  hemisphere 
to  each  other.  They  display,  condensed  by  months,  the  means  of  baro- 
metric pressure,  of  wind  direction  and  force,  the  means  of  temperature, 
and  the  average  course  of  movement  of  areas  of  low  barometer  for 
each  month.  These  charts  are  based  almost  wholly  upon  the  inter- 
national exchange  of  reports  taken  simultaneously. 

The  wide  circulation  given  these  charts  in  the  Monthly  Eeview,  to 
which  they  form  now  an  accompaniment,  offers  this  world-work  to  many 
readers.  It  completes  for  the  present  the  series  of  charts,  to  form 
which  the  labors  of  the  international  service  were  at  first  undertaken, 
and  opens  easily  to  study  a  field  of  research  very  nearly  coextensive 
mth  the  northern  hemisphere.  A  series  of  charts  for  the  special  study 
of  storm-tracks  are  prepared  as  an  established  office  series.  On  such 
charts  are  traced  ocean-storm  tracks,  these  tracks  being  charted  prima- 
rily over  this  continent  by  the  regular  reports  at  this  office  and  at  sea 
aiid  on  other  continents,  by  such  meteorological  reports  as  may  be  had 
from  the  sea  and  the  distant  continents,  together  with  such  other  in- 
formation as  may  be  collected  at  this  office  up  to  the  dates  at  which  the 
several  charts  issue.  The  construction  is  continuous  from  month  to 
month,  a  storm-track  commencing  in  one  month  appearing  on  and  being 
continued  on  the  charts  issued  for  the  next  succeeding  month,  the  por- 
tion of  the  track  continued  in  this  latter  month  being  located  by  such 
supplementary  information  as  may  have  been  coUected  up  to  the  date 
ot  the  last  issue.   Thus  for  each  succeeding  month. 

Examples  of  these  charts  are  found  accompanying  the  issues  of  the 
Monthly  Eeview,  in  their  sequence. 

connection  the  office  has  to  acknowledge,  as  in  preceding  years, 
Iz:^  valuable  co-operation  of  the  meteorological  services  of 

tlie  ditterent  countries  represented  as  follows  : 

Algeria,  Morocco  and  Tunis,  by  General  Maritz,  Commandant  Sup6- 
rieur  du  G6nie  en  Alg^rie ;  Austro-Hungary,  by  Prof.  Dr.  Julius  Hann, 
director  of  the  Imperial  and  Eoyal  Central  Meteorological  Institute  at 
Vienna ;  Belgium,  by  J.  C.  Houzeau,  director  of  the  Eoyal  Observatory 
at  Brussels ;  Great  Britain,  by  the  Meteorological  Council,  through 
5   f  *  esq.,  F.  E.  S.,  secretary,  London,  and  by  Alexander 

Buchan,M.  A.,  F.  E.  S.  E.,  secretary  of  the  Scottish  Meteorological 
feociety,  Edinburgh,  and  the  respective  observers :  Costa  Eica,  by  Senor 
Federico  Maison,  director  of  the  Central  Office  of  Statistics  and  Meteor- 
ology J  Denmark,  by  Capt.     Hoffmeyer,  director  of  the  Eoyal  Danish 


184 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


Meteorological  Institute  at  Copenhageu ;  France,  by  Prof.  E.  Mascart, 
director  of  the  Central  Meteorological  Bureau  of  France,  and  the  re- 
spective observers ;  Germany,  by  Prof.  Dr.  G.  Neumayer,  director  of 
the  German  Marine  Observatory,  Hamburg ;  Greece,  by  Prof.  Dr.  J.  F. 
Julius  Schmidt,  director  of  the  Eoyal  Observatory  at  Athens ;  India, 
by  H.  F.  Blandford,  Meteorological  Eeporter  to  the  Government  of  India; 
Italy,  by  His  Excellency  the  Minister  of  Public  Instruction,  and  the  re- 
spective observers,  through  Prof.  P.  Tachini;  Japan,  by  I.  Arai,  director 
of  the  Imperial  Meteorological  Observatory  at  Tokei;  Mexico,  by  His 
Excellency  the  Secretary  of  Public  Works,  through  Senor  Mariano  Bar- 
cena,  director  of  the  Central  Meteorological  Observatory  in  the  city  of 
Mexico,  and  the  respective  observers ;  Netherlands,  by  Prof.  Buys  Bal- 
lot, director  of  the  Eoyal  Meteorological  Institute  of  the  Netherlands  at 
Utrecht;  Norway,  by  Prof.  H.  Mohu,  director  of  the  Eoyal  Norwegian 
Meteorological  Institute  at  Ohristiania;  Portugal  and  Portuguese  Naval 
Series,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Observatory 
of  the  Infante  Bom  Luiz  at  Lisbon,  and  the  respective  observers ;  Eussia, 
by  Prof.  H.  Wild,  director  of  the  Imperial  Central  Physical  Observatory 
of  Eussia  at  St.  Petersburg ;  Spain,  by  Antonio  Aguilar,  director  of  the 
Eoyal  Observatory  at  Madrid,  and  the  respective  observers  ;  Sweden, 
by  Prof.  E.  Eubenson,  director  of  the  Eoyal  Swedish  Meteorological  In- 
stitute at  Stockholm,  by  F.  Malmberg,  director  of  the  Nautical  Meteor- 
ological Bureau,  and  by  Dr.  H.  H.  Hildebrandsson,  director  of  the 
Meteorological  Division  of  the  Upsala  Observatory ;  Switzerland,  by 
Prof.  E.  Wolf,  director  of  the  Observatory  at  Zurich,  and  by  Prof.  E. 
Plantamour,  director  of  the  Observatory  at  Geneva;  Turkey,  by  A. 
Ooumbary,  Effendi,  director  of  the  Central  Observatory  at  Constantinople, 
and  by  Prof.  0.  V.  A.  Van  Dyck,  superintendent  of  the  Lee  Observatory 
at  Beirut ;  Canada,  by  Prof.  G.  T.  Kingston  and  C.  Carpmael,  superin- 
tendent of  the  Meteorological  Office  of  the  Dominion  of  Canada,  and 
director  of  the  Magnetic  Observatory  at  Toronto,  and  the  respective 
observers;  United  States  Navy,  by  His  Excellency  the  Secretary  of  the 
Navy,  through  Commodore  W.  D.  Whiting,  U.  S.  N.,  Chief  of  the  Bureau 
of  Navigation ;  and  by  individual  observers  at  other  points. 

A  number  of  observations  taken  on  vessels  at  sea  to  complement  the 
simultaneous  reports  of  this  service^  and  at  the  request  of  this  office, 
have  been  received  on  the  form  provided  for  this  purpose.  The  vessels 
furnishing  these  reports  belong  to  the  navies  and  commercial  ma- 
rines of  different  nations.  The  utility  of  the  reports  is  evident  in  the 
study  of  storms  approaching  our  coasts  or  which  endanger  vessels  sail- 
ing from  our  ports. 

The  co-operation  of  the  Navy  of  the  United  States  in  the  taking  of 
observations  simultaneously  and  in  accordance  with  the  system  adopted 
at  this  office  wherever  naval  vessels  of  the  United  States  may  be,  as  estab- 
lished by  the  general  order  of  the  Secretary  of  the  Navy,  dated  December 
25,  1876,  has  largely  increased  the  data  of  this  class.  This  co-operation 
has  been  skillfully  rendered  by  the  Navy  Department  and  the  United 
States  Navy,  through  the  commanders  and  officers  of  vessels  and  the 
Chief  of  the  Bureau  of  Navigation. 

The  people  of  the  United  States  are  thus  the  first  nation  whose  Army 
and  Navy  co-operate,  as  all  armies  and  navies  should,  under  official 
orders,  in  the  taking  of  simultaneous  observations  wherever  the  forces 
may  be.   This  co-operation  has  now  existed  for  nearly  four  years. 

In  view  of  the  accomplished  establishment  of  the  system  of  simulta- 
neous reports  to  be  recorded  and  made  at  sea  by  the  vessels  of  the  naval 
and  commercial  marines  of  the  United  States  and  of  other  nations,  and 
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to  provide  for  the  extension  of  the  system,  carefully  tested  barometers 
of  the  best  make  have  been  i>repared  and  kept  located,  as  standards,  at 
the  ports  of  New  York  and  San  Francisco.  These  instruments  have 
now  been  in  use  for  reference;  that  at  New  York  since  1877,  that  at  San 
Francisco  since  December  1,  1878. 

These  barometers  are  publicly  located  and  displayed  to  afford  means 
for  comparison  of  the  ships'  barometers  of  the  shipping  of  all  nations. 
The  instruments,  while  carefully  guarded,  are  easily  accessible.  Public 
notice  is  given  of  the  location  of  them,  and  a  sergeant  of  the  Signal 
Corps  attends  daily  to  give  information  and  to  take  charge  of  any  ship's 
barometer  which  may  be  brought  for  comparison.    (Paper  25.) 

The  standard  barometer  for  the  use  of  shipping  in  the  Atlantic  Ocean 
is  located  at  the  Maritime  Exchange,  in  New  York  City;  the  standard 
barometer  for  the  use  of  shipping  in  the  Pacific  Ocean  is  located  at  the 
Merchants'  Exchange,  in  the  city  of  San  Francisco.  During  the  year 
just  past  the  uses  of  these  instruments  have  become  more  and  more 
appreciated,  and  frequent  applications  are  made  by  the  commanding 
officers  of  foreign  vessels,  as  well  as  by  the  shipping  of  the  United 
States,  for  the  comparison  with  the  standard  of  the  barometers  carried  by 
their  vessels.  The  sergeant  in  charge  of  the  duty  of  comparison  at  New 
York  states  that  not  unfrequently  barometers  are  brought  to  him  for 
rectification  which  have  neither  been  compared  nor  adjusted  since  the 
time  at  which  they  had  been  placed  upon  the  vessels  by  which  they 
were  carried,  and  that  errors  of  half  an  inch  in  the  reading  are  frequently 
found.  The  barometers  are  carefully  put  in  good  condition  before  they 
are  returned  to  their  owners.  No  charge  is  made  under  any  circum- 
stances for  any  part  of  the  important  work  thus  undertaken  by  the 
service. 

The  officers  of  the  Signal  Service  located  at  the  different  cities  and 
ports  of  the  United  States,  and  upon  the  sea-coast,  offer  every  facility 
and  aid  in  their  power  to  the  vessels  of  any  nation. 

With  the  plans  for  charting  now  adopted  at  this  office,  and  with  the 
reports  now  received  here,  it  appears  that  the  meteoric  changes  occur- 
ring over  a  great  portion  of  the  continents  north  of  the  equator  can  be 
charted  with  an  accuracy  sufficient  to  permit  careful  and  valuable  study. 
This  charting,  to  be  of  the  best  attainable  value,  must  be  supplemented 
from  the  records  of  observations  had  on  the  seas.  A  ship  at  sea  be- 
comes one  of  the  best  of  stations  for  a  simultaneous  system.  The  value  of 
the  record  is  enhanced  by  the  change  of  the  ship's  location  during  each 
period  of  interval  occurring  between  the  separate  simultaneous  obser- 
vations. Thus,  a  vessel  making  three  simultaneous  observations  daily, 
on  any  given  route,  answers,  for  the  meteorological  study  extending 
over  that  route,  the  purpose  of  three  separate  stations.  There  is  no 
sea-going  vessel  but  which  carries  human  life,  and  each  ought  to  carry, 
by  compulsion,  if  need  be,  meteorological  instruments.  The  smallest 
craft,  in  caring  for  its  own  safety,  may  use  them  enough  to  add  to  the 
•  value  of  the  most  extensive  record.  There  is  no  nation  without  interest 
in  the  work  proposed  to  be  based  upon  exchanged  simultaneous  reports, 
and  none  has  hitherto  hesitated,  when  the  subject  has  been  properly 
presented,  to  aid  in  a  duty  which,  so  easily  done  as  to  require  very  lit- 
tle effort  on  the  part  of  any  person,  has  for  its  object  a  good  to  mankind. 
The  work  cannot,  from  its  nature,  be  for  the  selfish  good  of  any  section. 

A  number  of  the  great  steamship  companies,  foreign  and  domestic, 
operating  the  principal  commercial  sea  routes,  give  their  powerful  influ- 
ence and  aid. 

The  office  has  the  co-operation  of  the  Pacific  Mail  Steamship  Com- 
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pany,  through  its  agents,  Williams,  Dimond  &Oo.;  the  White  Star 
Line,  through  its  agents,  Ismay,  Imrie  &  Co.,  Liverpool,  and  E.  J.  Cur- 
tis, New  York ;  the  Occidental  and  Oriental  Steamship  Company,  through 
its  president,  George  H.  Bradbury ;  the  North  German  Lloyd,  through 
Its  agents,  A.  Schumacher  &  Co.;  the  American  Steamship  Company, 
through  its  president,  H.  D.  Welsh ;  the  Eed  Star  Line,  through  its 
president,  James  A.  Wright ;  and  the  Allan  Line,  through  its  agents,  A. 
Schumacher  &  Co. 

The  United  States  bear,  in  the  cases  of  all  maritime  observers,  co- 
operating in  this  system,  all  expenses  for  forms,  postage,  &c.,  when  so 
desired,  and  frequently,  when  necessary,  loan  the  required  instruments. 

The  number  of  observations  made  daily  on  separate  vessels  at  sea  is 
one  hundred  and  twenty -two.    (Paper  26.) 

Research  has  already  gone  far  enough  to  indicate  the  paths  by  which, 
if  it  cannot  be  directly  predicted,  it  can  at  least  be  studied,  to  learn 
what  sequences  to  follow  conditions  reported  on  or  near  the  eastern 
coast  of  Asia,  or  on  the  Pacific,  will  be  found  on  our  western  coasts. 

Similar  studies  will  have  reference  to  our  own  southern  and  eastern 
coasts,  and  to  the  western  coasts  of  the  European  continent.  The  time 
cannot  be  far  distant  when  vessels  leaving  any  Atlantic  port  may  be  in- 
formed whether  any  notable  disturbance  exists  at  sea  and  when  it  is 
likely  to  threaten  the  voyage. 

The  establishment  of  permanent  ocean  stations  in  lines  traversing  the 
ocean  over  or  near  the  telegraphic  cables,  and  in  telegraphic  communi- 
cation with  either  continent,  is  not  considered  impracticable  and  has 
been  referred  to  in  preceding  reports. 

In  a  preceding  annual  report  this  matter  has  been  especially  illus- 
trated in  the  instance  of  the  cable-laying  steamship  Faraday,  while  en- 
gaged in  laying  an  electric  cable  between  France  and  the  United  States, 
and  holding  on  to  the  cable,  found  herself  in  the  course  of  a  cyclone 
which  passed  directly  over  the  vessel  without  causing  her  to  lose  her 
hold  of  the  cable,  and  which  was  at  once  reported  by  telegraph  through 
the  cable  from  the  vessel  to  the  European  continent,  the  report  stating 
wind  changes  and  velocity,  and  the  barometric  changes  occurring  as  the 
different  quadrants  of  the  cyclone  passed  over  the  vessel.  The  practical 
demonstration  seems  complete. 

There  is  reason  to  hope  that  a  progress  has  been  made  which  will 
eliminate  from  the  study  of  practical  international  meteorology  some  of 
the  difficulties  hitherto  encountered. 

There  are  grounds  to  hope  also  that  the  atmospheric  conditions  and 
changes  of  condition  can  be  charted  with  sufficient  accuracy  over  any 
extent  of  the  earth's  surface.  If  the  hope  has  fruition,  meteorological 
barriers  will,  as  against  study,  cease  to  exist. 

A  second  meteorological  cougress  was  held  at  Eome,  Italy,  in  April, 
1879.  At  this  assembly  the  practical  use  of  observations  taken  simul- 
taneously, upon  which  use  the  system  of  this  office  has  rested  for  studies 
and  for  charts  for  a  number  of  years,  was  encouraged. 

The  collection  of  material  for  maps,  to  cover  large  portions  of  the 
earth's  surface— interesting,  by  the  gratuitous  distribution  of  copies  of 
the  work  of  the  office,  to  all  who  should,  by  forwarding  data  or  material, 
become  regular  co-laborers  in  the  office  work,  as  has  been  long  the  usage 
in  this  country— was  commended  for  general  adoption.  The  daily  and 
wide  distribution  of  the  International  Bulletin  and  international  charts 
is  for  this  purpose. 

The  publications  of  the  office,  the  Weather  Eeview,  were  mentioned 
as  models  of  work  to  be  desired  in  Europe. 
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It  was  urged  upon  the  United  States  to  furnish  full  systems  of  reports 
from  the  stations  on  Pike's  Peak  and  Mount  Washington. 

These  evidences  of  appreciation  are  grateful.  They  go  far  to  assure 
the  friendly  co-operation  of  the  nations  to  perfect  a  world-wide  mete- 
orology. 

The  total  number  of  daily  reports,  of  all  kinds,  now  received  and  filed 
at  the  office  of  the  Chief  Signal  Officer,  is  as  follows :  Number  of  daily 
service  telegraphic  reports,  247  ;  number  of  international  daily  simulta- 
neous reports,  513  ;  number  of  reports  from  voluntary  observers,  348  ; 
number  of  reports  received  from  the  Medical  Corps  of  the  Army,  98 ; 
number  of  reports  received  from  United  States  Naval  Observers,  36 ; 
making  a  total  of  1,242  reports  received  legularly  for  discussion. 

Paper  28  exhibits  a  list  of  the  military  posts  from  which  meteorological 
reports  have  been  regularly  received  at  this  office  during  the  year. 

A  list  of  the  voluntary  observers  who  have  furnished  monthly  mete- 
orological reports  to  this  office  during  the  year  ending  June  30,  1880,  is 
exhibited  in  Paper  29. 

As  described  in  previous  annual  reports,  the  daily  official  deductions 
or  forecasts  issuing  from  the  office  of  the  Chief  Signal  Officer  and  con- 
stituting the  tri-daily  Synopses  and  Indications  (as  they  are  styled), 
and  the  especial  deductions,  in  pursuance  of  which  the  orders  for  the  dis- 
play of  cautionary  signals  at  stations  are  given  when  necessary,  are 
based  upon  the  regular  reports  of  the  service  stations  of  observation, 
transmitted  tri-daily  to  this  office  by  telegraph,  after  passing  over  a 
system  of  telegraphic  circuits  so  arranged  as  to  at  once  concentrate  the 
reports  at  this  ofiSce,  and  to  distribute  in  doing  so  certain  numbers  of 
them  at  designated  cities  and  stations.  Especial  reports  are  demanded 
from  any  station,  or  number  of  stations,  whenever  additional  informa- 
tion is  required  as  to  impending  disturbances.  The  synopses  are  those 
of  the  meteoric  conditions  existing  over  and  near  the  United  States  for 
each  period  of  twenty-four  hours  terminating  at  the  hour  for  each  gen- 
eral report.  The  indications  are  announcements  of  the  changes,  con- 
sidered from  the  study  of  the  charts,  in  connection  with  such  rules  and 
generalizations  as  the  experience  of  this  office  and  the  study  of  meteor- 
ologists seems  to  have  determined  to  be.  indicated  as  to  happen  within 
the  twenty-four  hours  then  next  ensuing.  The  study  for  each  issue 
requires  the  drafting  and  examination' of  eight  charts,  these  charts 
exhibiting  chartographically  the  data  furnished  by  the  simultaneous 
reports  of  the  stations  heretofore  referred  to,  and  located  in  the  United 
States,  on  the  Atlantic  and  Pacific  coasts,  on  the  coasts  of  the  Gulf  of 
Mexico  and  of  the  Lakes,  in  the  western  interior,  and  in  the  Dominion 
of  Canada,  Is  ova  Scotia,  Newfoundland,  New  Brunswick,  and  the  West 
India  Islands.  The  plans  in  use  in  this  office  for  charting  differ  from 
any  other.  They  are  based  upon  the  study  of  observations  actually 
taken  simultaneously.  These  charts  are  as  follows:  (Map  2.)  {a.)  A 
chart  of  barometric  pressure  reduced  to  the  temperature  of  freezing  and 
sea-level;  of  temperatures  and  of  winds,  together  with  the  wind-direc- 
tions and  the  velocities  at  the  different  stations;  the  amount,  but  not 
the  nature,  of  the  cloud  formations  at  the  different  stations ;  the  char- 
acter of  the  precipitation,  if  any,  occurring  at  the  time  of  the  reports ; 
and  the  amou.nt  of  precipitation,  if  any,  since  the  time  of  the  last  preceding 
report.  This  chart  exhibits  barometric  pressures  and  the  temperatures 
noted  at  stations  in  their  relations  to  districts  of  territory  and  to  each 
other,  by  a  system  of  isobaric  and  isothermal  lines  inscribed.  The 
isobars  are  charted  for  inches  and  tenths  of  inches  of  barometric  press- 
ure; the  isothermals  for  temperatures  represented  by  the  multiples  of 
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10°,  The  wind-directions  are  sliown  by  arrows  at  the  different  stations 
(Map  3.)  (b.)  A  chart  of  the  relative  humidities  appearing  to  exist  over 
territorial  districts,  with  the  temperatures  at  the  different  stations  in 
relation  to  districts  and  to  each  other.  The  chart  of  humidities  enables 
studies  to  be  made  in  reference  to  territorial  sections,  the  difficulties 
attending  the  study  of  observations  of  this  character  being  obviated  to 
a  very  considerable  extent  by  the  intercorrection  of  stations  among 
themselves  and  by  the  great  extent  of  the  regions  over  which  the  read- 
ings are  made  simultaneously.  In  fields  so  great  purely  local  conditions 
in  part  disappear,  or  affect  very  sbghtly  the  general  result.  This  chart 
contains  also  the  character  and  amount  of  the  lower  clouds,  and  the 
character,  amount,  and  direction  of  motion  of  the  upper  clouds,  when 
these  are  visible.  On  this  chart  are  traced  lines  of  equal  relative 
humidity,  and  isothermals  are  also  drawn,  as  described  in  chart  a. 
(Map  4.)  (c.)  A  chart  of  the  cloud  conditions  prevailing  over  the  United 
States,  in  which  the  character  of  the  different  varieties  of  clouds  and  their 
amount,  as  viewed  from  each  station,  are  represented  graphically  by  ap- 
propriate symbols.  On  this  chart  also  appears  the  weather  as  reported 
at  each  station  at  the  time  of  each  report  by  symbols ;  the  stations  at 
which  raiu  has  fallen  since  the  preceding  report,  as  well  as  the  direction 
of  movement  of  the  upper  and  lower  clouds,  and  on  it  each  morning 
there  are  entered  the  minimum  temperatures  noted  during  the  preced- 
ing night  at  the  separate  stations  after  the  telegraphic  observation 
simultaneous  with  11  p.  m.,  Washington  mean  time,  and  lines  of  mini- 
mum temperature  are  traced  to  exhibit  these  temperatures  in  relation 
to  districts  of  territory. 

The  cloud  areas  appearing  on  this  map  are  surrounded  by  an  outline 
charted  to  enable  the  extent  and  probable  movement  of  these  areas  to 
be  considered.  There  also  appears  on  the  copy  of  this  chart,  made  at 
the  hour  of  the  midnight  report,  the  appearance  of  the  sunset  at  each  sta- 
tion, as  reported  by  the  observer  at  that  station,  and  as  considered  by 
him  to  indicate,  when  taken  in  connection  with  the  appearance  of  the 
western  sky  at  sunset,  the  character  of  the  weather  to  be  anticipated 
at  that  station  for  the  twenty-four  hours  next  ensuing.  (Map  6.)  {d.)  A 
chart  of  variation  from  normal  pressures  and  of  changes  in  these  varia- 
tions for  each  eight  hours.  There  have  been  computed  during  past 
years,  at  this  olfice,  the  means  of  the  observed  pressures  recorded  at 
each  station,  at  each  of  the  hours  at  which  observations  are  made  at 
that  station,  for  the  regular  simultaneous  telegraphic  reports  for  each 
monthly  period.  The  series  of  observations  used  in  computing  these 
means  has  been  for  as  many  years  as  was  possible  at  each  station. 
These  mean  ]>ressures  are  the  mean  pressures  computed  from  the  actual 
readings  had  at  each  station,  at  the  habitual  hour  of  observation,  for 
each  of  the  tri-daily  full  telegraphic  reports  required  to  be  made  from 
that  station,  and  obtained,  as  explained  above,  by  reducing  the  readings 
then  made  to  a  uniform  temperature — freezing — and  correcting  for  in- 
strumental error  (variation  from  the  standard)  only.  Mean  pressures 
so  obtained  are  styled  in  this  ofiBce  "normal  pressures"  for  the  station, 
for  its  local  hour  of  the  report,  and  for  the  month.  On  this  chart  is  en- 
tered at  each  station,  with  the  symbol  +  or  — ,  the  value  by  which  the 
actual  reading  reported  from  that  station  at  the  hour  of  any  report  is 
above  or  below  the  "normal  pressure"  for  that  station  for  the  hour  of 
that  telegTaphic  report  and  for  that  month.  These  deviations  from  such 
normal  pi'essures  may  be  styled  "  departures"  from  the  normal  pressure; 
the  comparison  of  these  departures  for  each  period  of  eight  hours  shows 
what  changes  have  taken  place  in  the  atmospheric  pressure  at  the 


REPOET  OF  THE  CHIEF  SIGNAL  "OFFICER. 


189 


different  stations,  in  each  period  of  eiglit  hours,  after  eliminating  the 
horary  variations  of  pressure.  On  the  chart  are  traced  lines  of  "  no 
variation"  in  normal  pressures,  being  the  lines  along  which  the  pressures 
are  at  the  time  practically  normal;  also  lines  of  "departure"  from  the 
normal  pressure  for  each  one-tenth  of  an  inch  of  mercury,  by  which  the 
actual  readings  as  reported  are  found  to  be  above  or  below  the  computed 
normal.  The  departures  from  the  normal  pressure  in  any  one  chart  is 
compared  with  the  departure  for  the  corresponding  station  in  the  chart 
immediately  preceding,  and  the  change  noted  with  its  appropriate  sign 
+  or  — ,  and  lines  traced  to  show  graphically  each  one-tenth  inch  of 
change  in  pressure  for  each  period  of  eight  hours.  This  method  of 
noting  barometric  pressures  enables  those  taken  and  reported  simultane- 
ously from  any  number  of  different  stations  to  be  considered  for  purposes 
of  study  in  relation  to  each  other  without  reference  in  each  case  to  the 
local  questions  of  altitude,  horary  variations  of  pressure,  or  other  dis- 
turbing causes  at  the  places  at  which  they  may  be  taken.  This  chart 
exhibits  also  the  wind  direction  as  given  at  the  hour  of  the  daily  re- 
port. (Map  6.)  (e.)  A  chart  of  actual  barometric  variations.  This 
chart  exhibits  the  observed  readings  of  the  barometor  at  different  sta- 
tions, corrected  for  instrumental  error  (variations  from  the  standard  at 
Washington)  and  for  temperature,  the  mercury  reduced  to  the  tempera- 
ure  of  freezing,  but  not  reduced  to  the  hypothetical  readings  at  sea- 
level.  In  this  office  observed  readings  so  treated  are  known  as  the 
"  actual  readings."  On  this  chart  are  traced  lines  of  "  no  variation," 
showing  the  lines  along  which  no  change  in  the  actual  readings  has  oc- 
curred for  the  periods  of  eight  and  twenty-four  hours,  respectively,  pre- 
ceding the  hours  of  report,  and  also  lines  showing  the  lines  of  rises 
or  falls  of  the  actual  pressure  of  the  barometer  for  each  one-tenth  of 
an  inch,  and  for  the  same  respective  periods.  This  chart  is  valuable 
as  exibitiug  the  nature  and  extent  of  actual  barometric  pressures,  and 
the  changes  of  such  pressures,  taking  place  at  the  different  stations,  and 
over  the  different  territorial  districts.  (Map  7.)  (/.)  A  chart  of  dew- 
point  variations.  On  this  chart  there  are  entered  the  changes  of  the 
dew-point  at  the  several  stations  for  the  periods  of  eight  and  twenty- 
four  hours  preceding  the  hours  of  report;  there  are  traced  also  lines 
along  which  there  has  been  "no  variation"  in  dew-point  during  such 
periods,  respectively,  and  lines  showing  the  rises  and  faUs  for  each  five 
degrees  in  the  dew-point  for  the  same  periods.  (Map  8.)  (g.)  A  chart 
of  dew-points,  vapor  tensions,  and  actual  humidity.  On  this  chart  are 
entered  the  values  of  the  dew-point  at  the  different  stations,  and  lines 
of  equal  dew-point  are  traced  for  each  ten  degrees  difference  of  the  dew- 
point  readings.  At  the  extremities  of  these  lines  are  noted  the  value 
of  vapor  tensions  and  actual  humidity,  corresponding  to  the  given  dew- 
point  lines.  The  examination  of  the  charts  /  and  g  enables  the  hygro- 
metric  conditions  of  the  air  and  the  changes  in  such  conditions  which 
have  occurred  within  the  periods  of  eight  and  twenty-four  hours,  respect- 
ively, to  be  considered  in  so  far  as  these  are  indicated  by  the  wet  and 
dry  bulb  psychrometers  at  the  different  stations. 

There  has  been  prepared  in  the  map  room  of  the  office,  and  to  be  used 
in  connection  with  the  studies  to  be  had  from  the  maps  above  enumerated, 
a  colored  contoured  map.  This  map  exhibits,  by  colored  surfaces  of  dif- 
ferent colors — each  colored  surface  being  bounded  by  contour  lines — the 
elevations  of  the  different  terrestrial  surfaces  on  which  the  stations  of 
the  Signal  Service  are  situated,  and  the  map  exhibits  as  a  whole  the 
relations  as  to  elevation  of  aU  the  surfaces  within  the  United  States, 
Mexico,  and  the  Dominion  of  Canada,  over  which  the  work  of  the  office 
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extends.  The  direction  of  movement  of  atmospheric  areas  may,  by  the 
study  of  this  map,  be  judged  of  to  some  extent  by  considering  the  con- 
tours of  the  earth's  surfaces  over  which  such  areas  are  found  charted, 
and  towards  which  they  are  thought  likely  to  move.  The  linear  charting 
has  been  based  upon  data  had  from  Gannett's  linear  contour  map  of 
1877,  and  from  Guyot's  Wall  Atlas  of  1863.  A  chart  embodying  addi- 
tional data  is  now  in  preparation. 

Several  series  of  computations  have  been  made  in  the  computing-room 
of  the  office  to  enable  additional  charts  each  to  exhibit  in  the  lines  of 
its  charting  the  condensed  data  in  their  relation  to  each  other.  The 
regular  series  of  computations  has  been  continued. 

The  number  of  separate  graphic  chartings  made  and  examined  in  the 
study-room,  for  the  purpose  of  the  daily  studies  of  the  office,  during  the 
year  ending  June  30, 1880,  has  been  eight  thousand  seven  hundred  and 
eighty-four.  The  charts  prepared  for  the  issues  of  the  Monthly  Eeview, 
and  exhibiting  each  the  data  received  for  the  month  and  discussed  for 
the  month,  have  been  seven  in  number  for  each  month,  a  total  of  eighty- 
four  for  the  year.  The  increase  in  number  has  been  due  to  the  addition 
of  international  charts. 

The  data  thus  accumulated  on  the  flies  of  this  office  have  afforded 
scope  for  generalization  differing  from  and  perhaps  more  extensive  in 
number  than  any  before  had  by  any  one  nation. 

The  number  of  reports  received  daily  and  unceasingly  have  necessi- 
tated a  constant  labor  to  keep  up,  in  the  discussion  of  them,  and  in  the 
record  of  the  results  of  that  discussion,  to  the  dates  at  which  the  reports 
are  recorded,  in  order  to  prevent  an  accumulation  which,  by  its  mass, 
might  lessen  their  usefulness.  The  published  daily  study-charts  of  the 
office  and  the  Monthly  Eeview,  with  its  charts  of  generalizations,  are 
examples  of  this  work — the  study-charts  exhibiting  a  study  of  the  data 
telegraphically  received  on  each  day ;  the  charts  of  the  Monthly  Eeview 
combining  the  results  had  from  these  data  and  those  received  from  other 
sources  for  each  month  during  the  year.  It  has  been  thus  in  the  power 
of  the  office  to  lay  before  scientists  and  the  public,  at  the  close  of  each 
day,  if  necessary,  and  at  the  close  of  each  month  and  each  year,  a  su^m- 
mary  for  the  periods  then  terminating.  The  labor  of  referring  to  the 
individual  records  in  figures,  which,  after  a  time,  becomes  almost  im- 
practicable, is  thus  rendered  unnecessary  on  the  part  of  those  who  receive 
these  papers.  The  charts  of  the  average  direction  and  velocity  of  move- 
ment of  areas  of  low  barometer,  charts  of  the  average  barometiic  press- 
ures at  the  hours  of  tri-daily  report,  charts  of  wind  direction  found  most 
frequent  at  the  different  stations  before  rain-fall,  charts  of  rain-frequen- 
cies for  the  different  months,  are  examples  of  other  studies  of  generaliza- 
tion. Studies  of  this  character,  and  Incidental  to  those  which  have  in 
view  the  preannouucement  of  storms  or  other  meteoric  changes,  furnish 
results  valuable  for  practical  uses. 

Information  of  this  character  has  been  so  freely  and  so  widely  fur- 
nished that  it  is  not  always  considered  that  by  no  other  nation  is  infor- 
mation of  a  similar  character  furnished  to  nearly  a  similar  extent,  and 
that  two  years  ago  it  had  not  been  contemplated  in  the  United  States 
as  possible  to  furnish  it  to  all. 

It  is  by  studies  of  this  kind,  and  in  this  great  field  of  research,  that 
the  hoped-for  rules,  each  of  which  is  to  add  its  aid  in  the  effort  to  attain 
])r(5cisiou  of  forecast  and  foreknowledge  of  climatology  for  the  United 
States,  are  to  be  elaborated.  It  is  by  such  rules  and  sncli  laio\yIedge, 
slowly  but  each  year  improving,  the  widest  benefits  of  the  service  arc 
to  bo  sought.   These  will  follow  tlie  practical  use,  by  the  people  tliem- 
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selves,  of  the  information  gained  through  the  work  of  the  service, 
either  in  their  attempts  to  have  foreknowledge  of  coming  changes  from 
the  study  of  their  own  instruments,  or  by  supplementing  that  study  by 
reference  to  the  daily -published  bulletins  and  reports  of  this  office. 
There  is  hardly  a  class  of  the  people,  or  an  industry  they  practice,  but 
to  which  good  may,  in  this  way,  and  &'om  such  studies,  result.  Enough 
has  already  been  done  to  prove  that  it  is  possible. 

The  policy  pursued  by  the  office  of  diffusing  as  widely  as  possible, 
and  in  condensed  form,  the  information  in  its  possession,  and  that  of 
extending  the  scope  of  its  observations,  enables  it  to  benefit,  in  studies 
like  these,  by  the  labors  of  students  everywhere.  The  results  returned 
to  the  office,  in  the  able  suggestions  made  by  distinguished  scholars 
who  have  received  its  publications,  and  based  upon  deductions  had 
from  the  charts  and  data  so  furnished,  aid  in  forming  the  rules  on  which 
its  duties  rest.  The  list  of  correspondents  to  whom  the  publications  of 
the  office  are  furnished  contains  the  names  of  many  of  the  leading 
scholars  and  scientific  men  in  different  parts  of  the  world.  The  in- 
stances are  not  infrequent  in  which  the  most  interesting  papers  upon 
the  subject  of  meteorology,  read  before  the  most  distinguished  and 
learned  societies  in  the  United  States,  have  rested  for  their  value  almost 
wholly  upon  the  studies  of  the  data  of  observations  and  the  charts  pre- 
pared at  and  furnished  from  this  office. 

The  search  for  generalizations  or  the  support  of  theories  becomes 
comparatively  easy  when  the  material  is  furnished  in  elaborate  form, 
requiring  little  more  than  collation  for  either. 

The  Synopses  and  Indications  have  been  furnished  for  the  press  at 
the  regular  hours,  1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30  p.  m.,  daily,  and 
under  the  same  rules  as  in  preceding  years.  There  has  been  no  failure 
in  the  delivery  of  any  report  during  the  year.  The  total  number  of 
statements  thus  issued  for  publication  has  been  onethousand  and  ninety- 
eight.  These  have  been  telegraphed  at  the  moment  of  their  issue  to 
the  principal  cities,  and  have  appeared  in  some  form  in  almost  every 
journal  in  the  United  States,  A  careful  analysis  of  these  statements  of 
the  office,  made  for  the  year  terminating  June  30,  1880,  and  a  compari- 
son with  the  meteoric  conditions  afterwards  occurring  within  the  twenty- 
four  hours  next  ensuing,  and  within  the  district  to  which  each  forecast 
has  had  reference,  has  given  a  percentage  of  verification  as  follows: 

Eeference  is  had  to  the  district  map. 

Percentage  of  verifications  for  each  month  of  the  year  endiiuj  June  30,  1880. 
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July. 


Sept.  Oct. 


88.3  85.5 
92.  2    86.  6 

86.  7  87.  0 
88.  8    84.  4 

87.  9  79. 4 
90.  2  I  87.  .3 
88.2  I  87.1 
87.2  83.7 

84.  0  1  85.  6 

85.  3  I  87.  2 


April 


May. 


0  I  85.4    82.2  j  82.7 

Pc.rcentage  of  rerifioations  for  the  year  (changes  of  harometrio'pres.sures,  temperatures,  wind- 

direction,  and  character  of  weather  expected)  compi '  - " 
Percentage  of  verifications  for  the  year  (forecasts  of  t 


)  character  of  the  weather  only) 


86.6 
87.1 
92.5 
91.9 
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The  percentages  of  accuracy  first  above  given  are  for  statements 
comprising  the  predictions  of  the  changes  of  barometric  pressures,  tem- 
peratures, wind-directions,  as  well  as  the  character  of  weather  to  be  ex- 
pected in  the  districts  to  which  they  have  reference.  Such  predictions 
are  more  difficult  to  make  correctly  than  those  relating  to  the  future 
conditions  of  the  weather  alone,  for  in  such  forecasts  it  must  be  pre- 
announced  for  twenty-four  hours  for  each  district  outlined  upon  the 
map,  whether  in  that  particular  district  the  barometric  pressures  will 
increase  or  diminish  ;  whether  the  temperatures  will  rise  or  fall ;  what 
in  each  district  will  be  the  wind-directions,  and  other  statements  far 
more  difficult  to  make  accurately  than  the  general  forecasts  that  the 
skies  will  be  clear  or  cloudy,  and  with  and  without  rain.  The  percent- 
age of  accuracy  of  forecasts  limited  to  the  preannouucement  of  the 
character  of  the  weather  to  be  expected  in  the  districts,  exclusive  of 
the  other  conditions  above  referred  to,  has  been  90.3. 


Percentage  of  verifications  for  the  Pacific  coast  region  for  the  months  given. 


1879. 

1880. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

Northern  Paciflo  region  . 
Central  Pacific  region  . . . 
Southern  Pacific  region.  - 

Total  percentage  of  veri- 
The  indications  for  the  P 

91.7 
100.0 
100.0 

85.8 
95.7 
100.0 

100.  0 
100.0 

9I2 
100.0 

95.0 
98.3 
97.5 

87.5 
86.6 

84.7 
90.3 
96.0 

92.6 
93.1 
92.9 

77.5 
87.5 

86.1 

84.2 
85.5 
87.5 

77.0 
100.0 
100.0 

97.2 

icific  c 

93.8 

oast  ai 

96.4 

e  for 

86.9 

ihe  "-n 

96.9 

eathei 

87.5 
"  onlj 

90.3 

,  and 

92.9 
or  the 

84.4 
perio 

84.6 
d  mad 

85.7 
e,  the 

92.3 
90.  74 

There  was  need  of  much  deliberation  and  practice  before  it  was  deemed 
wise  to  attempt  the  work  of  forecasts  for  the  great  extent  of  coasts  bor- 
dering upon  the  Pacific  Ocean.  Tradition  had  held  it  to  be  impossible 
to  accurately  announce  approaching  changes  for  any  coast  fronting  west- 
ward with  sea  surfaces  only  beyond  it.  The  stations  upon  the  coast  un- 
der consideration  are  yet  few,  the  telegraphic  communication  difficult, 
the  contours  of  the  earth's  surface  broken  by  abrupt  and  great  changes 
of  elevation,  the  stations  lying  back  from  the  coast  so  difficult  to  reach 
as  to  be  almost  useless.  It  lias  been  found,  however,  that  the  facilities 
for  study  now  provided  in  the  study-room  of  the  office  enable  changes 
approaching  from  the  seaward  to  be  considered  by  their  effects  on  land, 
and  studies  to  be  made  as  to  what  sequences  at  sea  and  upon  the  coast 
must  follow  conditions  exhibited  upon  the  charts  as  existing  in  the  inte- 
rior. The  results  of  such  studies  are  exhibited  by  the  statement  of  veri- 
fications submitted  above.  This  work  is  not  without  its  reference  to 
future  work  upon  the  oceans.  Map  9  exhibits  the  districts  into  which 
this  region  has  been  divided  for  purposes  of  this  study. 

The  attempt  has  been  continued  to  utilize  the  statements  of  indica- 
tions issued  in  bulletin  form  by  adding,  when  possible,  precise  informa- 
tion as  to  tlie  location  of  areas  of  disturbance  or  storm-centers,  their 
expected  direction  of  movement,  and  such  other  facts  as  might  be  stated 
fully  on  the  bulletins  to  be  displayed  at  boards  of  trade  rooms  and  other 
pro'miuent  points  in  cities,  and  be  of  utility  both  as  amplifying  the  re- 
ports of  indications  furnished  for  the  press,  and  also  as  capable  of  being 
Issued  from  the  central  office  at  any  lionr  it  might  be  considered  neces- 
sary so  to  issue  them.   The  ]hcss  l  eports  are  liabitually  Inruished  at 
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fixed  hours  ouly.  At  these  Lours  important  and  sometimes  great  at- 
mospheric changes  may  seem  to  be  only  slightly  indicated,  when  such 
changes  afterward  develop  rapidly.  It  is  sometimes  not  possible  to 
preannounce  them  in  any  other  than  the  bulletin  form.  The  popular 
faith  in  the  announcements  of  the  office,  now  in  the  tenth  year  of  their 
issue,  has  not  diminished.  So  far  as  can  be  judged  from  reports,  notably 
more  attention  has  been  paid  to  the  announcements  among  the  farming 
population.  There  seems  each  year  more  confidence  and  a  greater  will- 
ingness to  be  guided  by  the  statements  of  forecasts  in  the  conduct  of 
agricultural  operations.  The  increase  in  the  proportional  amount  of  the 
wheat  product  this  year  has  been  commented  upon  by  the  local  press 
in  some  portions  of  the  country  as  to  some  extent  due  to  the  accuracy 
of  the  weather  reports  furnished  the  farmers  daily. 

This  confidence  of  the  people,  as  a  whole,  has  not  been  sensibly  less- 
ened at  any  time  by  the  errors  and  omissions  which  sometimes  direct 
attention  to  the  fact  that  in  the  present  condition  of  science,  and  with 
a  system  of  observation  still  too  limited,  premonitions  having  for  their 
scope  a  territory  so  great  as  that  of  the  whole  United  States,  and  em- 
bracing the  coasts  of  two  oceans,  cannot  always  be  correct  for  every 
part  of  a  district. 

The  reports  of  forecasts  are  necessarily  limited  also  to  a  certain  num- 
ber and  few  telegraphic  words,  the  report  for  a  district  comprising  sev- 
eral States  being  condensed  into  four  or  five  lines,  every  word  of  which 
must  be  paid  for. 

It  is  not  possible  always  to  describe  within  this  limit  of  description 
weather  changes  clearly  indicated  as  to  occur,  but  notice  of  which  must 
be  omitted  for  want  of  space.  It  would  not  be  difficult  to  write  for  each 
State,  and  with  benefit  to  the  readers,  a  synopsis  with  the  forecasts 
stated  in  numbers  of  words  equal  to  the  whole  number  now  allowed  for 
those  relating  to  all  the  States  of  the  Union. 

The  Indications  are  not  always  correctly  understood  by  those  who 
read  them;  the  error  of  mistaking  the  announcement  made  for  one  dis- 
trict, as  set  forth  on  the  District  Map,  as  applying  to  a  district  differ- 
ently located  is  frequent.  Every  effort  is  made  to  render  the  division 
of  the  country  into  districts  for  purposes  of  description  properly  under- 
stood. 

The  popular  knowledge  of  the  duties  of  the  office,  and  its  reasonable 
success  in  discharging  them,  is  in  no  way  better  evidenced  than  by  the 
criticisms  to  which  it  is  subjected  if  errors  occur  in  the  work.  It  is  not 
many  years  since  the  work  itself  was,  at  home  and  abroad,  deemed  im- 
practicable. In  more  recent  criticisms  the  work  has  been  commented 
upon  adversely  and  severely,  because  even  occasional  errors  happen. 
It  has  seemed  to  be  considered  that  it  ought  never  to  fail.  There  has 
been  no  work  other  than  that  of  this  office  to  cause  such  success  to  be 
popularly  expected.  Criticisms  of  this  kind  are,  by  the  general  ac- 
curacy they  imply,  a  source  of  satisfaction. 

The  instruction  of  officers  of  the  Signal  Service  to  fit  them  for  the 
various  duties  of  the  office  has  been  continued.  The  especial  duties  in 
which  the  officers  on  duty  are  severally  engaged,  each  in  his  sphere, 
and  each  of  which  duties  contributes  its  share  to  the  success  of  the 
whole,  are  such  as  necessarily  prepare  them  for  the  course  of  especial 
study  and  practice,  and  fit  them  to  take  charge,  in  turn,  of  the  separate 
divisions  and  sections  into  which  the  office  work  is  divided.  A  roster 
for  duty  becomes  in  this  way  possible,  and  provides  at  once  for  the  per- 
manent continuance  of  the  work  to  be  prosecuted  both  by  day  and  at 
13  SIG 
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night,  by  providing  for  tlie  relief  of  men  wearied  in  the  discharge  of 
such  parts  of  the  duty  as  impose  severe  physical  as  well  as  mental 
strain  by  others  fresh  from  duties  less  burdensome.  It  insures  also 
the  instant  filling  of  vacancies  in  the  cases  of  sickness  or  absence  of 
any  officer. 

The  studies  to  which  reference  has  been  hitherto  made  and  the  data 
condensed  for  generalization  improve  each  year  the  material  had  in  the 
office  for  study. 

In  the  incessant  work  of  the  map-room,  and  in  making  the  computa- 
tions constantly  called  for  in  the  course  of  office  duty,  important  assist- 
ance is  rendered  by  the  competent  and  well-taught  non-commissioned 
officers  and  soldiers  on  duty  in  the  several  divisions.  In  the  matter  of 
arriving  at  generalizations  it  would  be  impossible  often  to  handle  the 
masses  of  data  which  must  be  considered  without  the  faithful  service 
of  these  men.  While  absolute  accuracy  cannot  be  expected  in  work  so 
extensive  as  that  required  from  this  office,  and  the  results  of  which  are 
demanded  for  instant  publication,  there  is  attained  an  accuracy  suffi- 
cient for  every  practical  purpose,  and  one  which  each  year  increases  in 
rigor. 

The  data  which  appear  in  the  publications  of  this  office  are  checked 
figure  by  figure  five  times  before  the  printing.  These  are,  wherever  it 
is  practicable,  accompanied  by  a  chart,  useful  in  itself,  and  by  the  chart- 
ing the  best  check  upon  all  the  data  which  have  served  as  its  bases. 
Additional  checks  are  adopted  whenever  experience  has  demonstrated 
a  closer  accuracy  can  be  had. 

The  display  of  cautionary  day  and  night  signals,  by  flags  by  day,  and 
lights  by  night,  has  been  made  systematically  as  occasions  of  supposed 
especial  danger  at  the  following  points,  ports  and  harbors  located  upon 
the  lakes,  the  Atlantic  and  the  Gulf  coasts  : 

Alpena, Mich. ;  Atlantic  City, N.  J.;  Ashtabula, Ohio;  Baltimore, Md. ; 
Barnegat,  N.  J. ;  Bay  City,  Mich^  Booth  Bay,  Me. ;  Boston,  Mass. ; 
Buffalo,  N.  Y. ;  Cape  Hatteras,  N.  0. ;  Cape  Henry,  Va. ;  Cape  Lookout, 
K  C. ;  Cape  May,  N.  J. ;  Cape  Vincent,  N.  Y. ;  Cedar  Keys,  Fla. ;  Charles- 
ton, S.  C. ;  Charlevoix,  Mich. ;  Charlotte,  N.  Y. ;  Chatham,  Mass. Chi- 
cago, 111. ;  Chincoteague,  Va. ;  City  Island,  K  Y. ;  Cleveland,  Ohio;  Deer 
Island,  Me. ;  Delaware  Breakwater,  Del. ;  Detroit,  Mich. ;  Duluth,  Minn.; 
Dunkirk,  Y. ;  Eastport,  Me. ;  East  Tawas,  Mich. ;  Erie,  Pa. ;  Esca- 
naba,  Mich. ;  Fairport,  Ohio  ;  Fall  Eiver,  Mass. ;  Forrester,  Mich. ;  Fort 
Macon,  N.  C. ;  Frankfort,  Mich. ;  Galveston,  Tex. ;  Gloucester,  Mass. ; 
Grand  Haven,  Mich. ;  Green  Bay,  Wis. :  Highland  Light,  Mass. ;  Horn's 
Pier,  Wis. ;  Houghton,  Mich. ;  Hyannis,  Mass. ;  Indianola,  Tex. ;  Jack- 
sonville, Fla. ;  Kenosha,  Wis. ;  Kewaunee,  Wis. ;  Key  West,  Fla. ;  Kitty- 
hawk,  N.  C. ;  Lewes,  Del. ;  Ludington,  Mich. ;  Mackinac  City,  Mich. ; 
Manitowoc,  Wis. ;  Marblehead,  Mass. ;  Marquette,  Mich. ;  Menoraonee, 
Mich. ;  Milwaukee,  Wis. ;  Mobile,  Ala. ;  Monroe,  Mich. ;  Muskegon, 
Mich. ;  New  Bedford,  Mass. ;  Newburyport,  Mass. ;  New  Haven,  Conn. ; 
New  Haven  Light,  Conn. ;  New  London,  Conn. ;  New  Orleans,  La. ; 
Newport,  E,  I. ;  New  York  City;  Norfolk,  Va.  ;  Northport,  Mich.;  Os- 
wego, N.  Y. ;  Pensacola,  Fla.;  Pentwater,  Mich.;  Port  Austin,  Mich.; 
Port  EadSjLa. ;  Port  Huron,  Mich. ;  Portland,  Me. ;  Portsmouth,  N.  H. ; 
Provincetown,  Mass. ;  Eacine,  Wis. ;  Eochester,  N.  Y. ;  Eockland,  Me. ; 
Eogers  City,  Mich.;  Saint  Joseph,  Mich.;  Saint  Marks,  Fla.;  Sand 
Beach, Mich. ;  Sandusky, Ohio  ;  Sandy  Hook,N.  J. ;  Savannah,  Ga, ;  She- 
boygan, Wis.;  Smithville,  N.  C. ;  South  Haven,  Mich. ;  Stonington, 
Conn.;  Sturgeon  Bay,  Wis. ;  Thatcher's  Island,  Mass. ;  Toledo,  Ohio; 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


195 


Ti-averse  City,  Micli.;  Tybee  Island,  Ga. ;  Wilmington,  0.,  and 
Wood's  HoU,  Mass. 

During  the  year  ending  June  30,  1880,  two  thousand  eight  hundred 
and  thirty-five  signals  have  been  ordered,  counting  each  separate  dis- 
X)lay  at  each  port  as  a  separate  signal,  in  anticipation  of  one  hundred 
and  five  dangerous  storms. 

Of  the  number  of  cautionary  signals  displayed,  eighty-two  and  four- 
tenths  per  cent,  have  been  afterward  reported  as  justified  by  the  occur- 
rence of  winds,  &c. 

Of  the  number  of  off-shore  signals  displayed,  eighty-seven  per  cent, 
have  been  afterward  reported  as  justified. 

The  following  table  exhibits  the  number  of  signals  (cantionary  and 
off-shore)  ordered  during  each  month,  and  the  percentage  of  verifica- 
tions for  each  month;  also  the  total  number  of  signals  ordered  during 
the  year,  with  the  total  number  verified  and  annual  percentage  of  veri- 
fications : 


.1 

Montli  and  year. 

o 

o 

ified. 

cent. 

tiona 
sig 

cent. 

cent. 

"3 

1 

o 

(5 

o 

& 

H 

1879. 

0 

0 

0.0 

82 

83.7 

August  

87 

73 

13 

13 

100.0 

100 

86 

86.0 

October  

170 

117 

68.8 

29 

19 

65.5 

199 

136 

67.3 

166 

114 

51 

44 

86.3 

217 

158 

72.8 

236 

219 

92^8 

80 

97.6 

318 

299 

94.0 

1880. 

270 

220 

81.5 

82 

03 

76.8 

352 

283 

80.  4 

160 

119 

74.4 

46 

40 

87.0 

200 

159 

77.2 

ITebraary  

166 

156 

94.0 

107 

98 

91.6 

273 

254 

93.0 

260 

225 

86.5 

94 

90.4 

354 

310 

87.6 

April  

292 

254 

87.0 

104 

91 

87.5 

396 

345 

87.1 

188 

142 

75.0 

33 

27 

81.8 

221 

169 

76.5 

89 

76 

85.4 

12 

66.7 

101 

84 

83.2 

Totals  

2, 182 

1,  797 

82.4 

653 

568 

87.0 

2,835 

2,  305 

83.4 

Of  the  total  number  of  cautionary  and  oflf-shore  signals  thus  displayed, 
eighty-three  and  four-tenths  per  cent,  have  been  afterward  reported  as 
justified  by  the  occurrence  of  winds  held  to  warrant  them  at  the  points 
where  the  signals  were  displayed,  or  within  the  radius  of  one  hundred 
miles  distant  of  these  points,  as  set  forth  in  the  rules  of  the  office.  In 
the  cases  reported  as  failures  of  justification  following  the  display,  the 
winds  did  not  attain,  at  the  port  or  within  the  described  radius,  a  vio- 
lence held  to  justify  the  warning.  The  signal  ordered  by  this  office  is 
always  cautionary  in  its  character,  not  announcing  that  a  storm  will 
come,  but  that  the  indications  are  sufficiently  threatening  to  call  for 
caution,  both  as  to  going  to  sea  and  preparation  for  rough  weather  if 
vessels  are  about  to  sail. 

The  following  tables  show  the  location  of  the  cautionary  and  caution- 
ary off-shore  signal  display  stations  under  the  direction  of  the  ofiflce  of 
the  Chief  Signal  Officer,  the  date  on  which  each  was  established,  the 
names  of  the  displaymen,  the  number  of  cautionary  and  cantionary  off- 
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shore  signals  displayed,  tlie  iimnber  reported  justified,  and  the  numt>er 
reported  not  justified,  from  July  1,  1879,  to  Juno  30,  1880,  except  in 
cases  where  they  were  established  subsequent  to  July  1,  1879 : 


SECTIOS"  Ifo.  1,  ox  or.  NEAR  LAKE  MICHIGAN. 


Cautionary  signals. 

stations. 

Date  of  estab- 
lishment. 

Name  of  displayman. 

^'■^ 

not  I 
npou. 

%'2 

"A 

a° 
% 

ll 

Sept.  16, 1877 

41 
50 

28 

13 
13 

0 

Mar.  15, 1878 
Sept.  10, 1877 
Sept.  16, 1877 
Sept.  16, 1877 
Sept.  16, 1877 
Sept.  16, 1877 
Sept.  16, 1877 
Sept.  16, 1877 

32 

A.  D.  LangWin,  P.M  

47 

29 

16 

2 

Manitowoc,  Wis  

W.  W.  De  Lano  

43 
46 

30 

13 

0 

N.  Gram  

32 

14 

0 

Racine,  Wis.---  

G.  W.  Scanlon  

48 

27 

21 

0 

J.L.  Mallery  

45 

20 

19 

0 

45 

31 

14 

0 

*  Reports  incomplete. 

Section  No.  1  is  nnder  tlie  charge  of  the  sergeant  at  Milwautee,  Wis.,  through  whom  all  signal  orders 
are  sent. 

SECTION  No.  3,  ON  OR  NEAR  LAKE  MICHIGAN. 


47 

35 

12 

H.  F.  Alexander  

64 

47 

Lafayette  Eroeman  

45 

19 

19 

WUliani  Gill,  P.M  

47 

36 

11 

M.  A.  Rico  

43 

84 

i) 

40 

19 

27 

51 

29 

20 

S.C.  Enller,P.M  

45 

26 

19 

38 

33 

Frankfort,  Mich  

Lndington,  Mich  

Mu.skegon,  Mich  

Northport,  Mich  — 

Pentwater,  Mich  

South  Haven,  Mich  - 
S.aint  Joseph,  Mich.  - 
Traverse  City,  Mich 
Charlevoix,  Mich  .  - . 


July  20, 1878 
Jan.  20,1878 
Fob.  15, 1879 
July  20, 1878 
July  20, 1878 
Aug.  10, 1878 
Aug.  10, 1878 
July  20, 1878 
Aug.  1,1879 


Section  No.  3  is  under  the  charge  of  the  sergeant  at  Detroit,  Mich.,  through  whom  .ill  sigual  orders 

rfuring  the  suspension  of  navigation,  signals  are  ordered  for  Ludington  direct  from  the  office  of  the 
Chief  Signal  Officer. 

SECTION  No.  4,  ON  OK  NEAR  LAKE  HURON. 


Bay  City,  Mich  ... 
East  Ta'was,  Mich- 
Forreater,  Mich  -  -  - 
Port  Austin,  Mich 
Rogers  City,  Mich 

Monroe,  Mich  

Sand  Beach,  Mich 


Aug.  1,1878 

Aug.  1,1878 

Aug.  1,1878 

Aug.  1,1878 

Aug.  1,1878 

Aug.  1,1878 
Sepl  20, 1879 


J.ames  Roberts. 

E.  C.  French... 

F.  T.  Smith  -  -  - . 
Philip  Winsor  . 
Henrv  Clothier 
J.  J.fiubbell... 
R.  W.  Irwin  


Section  No.  4  is  under  the  charge  of  tlio  sergeant  at  Detroit,  Mich. 
•6  sent. 

SECTION  No.  5,  ON  LAK15  ERIE 


lirough  whom  all  signal  orders 


Ashtabula,  Ohio . 
Dunkirk,  N.  Y--- 
Fairport,  Ohio  . . . 


Aug.  1,1878 
Aug.  1,1878 
Aug.  28, 1878 


W.  0.  Nottletnn  

47 

38 

48 

A.  P.  Sanfovd  

CO 

Section  No.  5  is  under  the  charge  of  the  sergeant  at  Cleveland,  Ohio,  through  whom  all  signal  orde 
are  sent. 
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p^Ttaodaj  aacimu^ 


-aAo^snpagiqiBuf 
[i,)4.iodei  jaqmrijj 


-ip  o;  SB  pagt^snC 
pa:).ioda,i  aaquin^ 


paj.ioda,!  .laqiuujvj 
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pt).iapao  .laqam^ 
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•paiBidstp 
pajopio  aaqaiiijst 
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It  is  one  of  the  most  difficult  tasks  which  fall  to  the  office  to  determine 
in  advance  over  what  ports  to  be  selectedf  to  the  exclusion  of  others  an 
advancing  storm-  area  wi\\  pass,  and  in  such  a  manner  as  to  be  accompanied 
at  these  ports  with  a  given  wind- velocity.  The  direction  of  movement  of 
storm-areas  changes  sometimes  unexpectedly,  and  ports  are  then  threat- 
ened at  which,  while  the  signal  may  be  exhibited,  it  cannot  be  shown  far 
enough  in  advance  to  avoid  the  coming  danger.  Within  the  same  area 
the  winds  differ  in  force  at  different  points.  They  differ  also  with  different 
contours  of  the  earth's  surface.  There  is  the  danger  that  warnings  un- 
necessarily given  may  delay  the  movements  of  shipping.  A  heavy 
responsibility  is  incurred  if  the  warnings  are  not  given  when  they  ought 
to  be.  Time,  increasing  experience,  and  increasing  facilities  will  insure 
improvement. 

The  storm  of  a  storm-area  with  wind  registering  a  wind-velocity  of 
twenty-five  miles  per  hour  on  laud,  indicating,  as  it  frequently  does  a 
wind- velocity  of  forty-five  or  fifty  miles  at  a  distance  of  ten  or  twenty 
miles  from  the  laud,  is  regarded  as  the  lowest  velocity  iustifving  a 
signal.  '  ^ 

There  is  no  work  of  the  office  in  which  it  has  been  felt  necessary  to 
progress  with  more  caution  than  in  that  relating  to  the  display  of  cau- 
tionary signals.  None  had  ever  been  shown  in  the  United  States  when 
the  duty  of  making  such  displays  devolved  upon  this  office,  and  it  was 
m  debate  whether  any  had  ever  been  shown  with  practical  success  else- 
where. 

Two  classes  of  signals,  the  cautionary  signal  and  the  cautionary  off- 
shore signal,  are  in  use  on  the  coasts  of  the  United  States.  The  "  cau- 
tionary signal,"  i.  e.,  a  red  flag  with  black  square  in  the  center  by  day 
or  a  red  light  by  night,  calls  for  caution  in  view  of  an  approaching 
stojm,  and  is  so  cautionarv"  with  reference  to  winds  blowing  from  any 
direction.  The  cautionary  dff-shore  signal,  L  e.,  a  white  flag  with  black 
square  m  the  center,  shown  above  a  red  flag  with  black  square  in  the 
center  by  day,  or  a  white  light  shown  above  a  red  light  by  night,  is 
"cautionary  »  with  reference  to  winds  expected  to  blow  from  a  northern 
or  western  direction,  or  off-shore,  at  or  near  the  place  at  which  it  may 
be  displayed.  This  latter  signal  is  displayed  at  and  on  the  regular  place 
and  staff,  and  consists  of  a  white  flag  with  a  square  blacJc  center  shown 
above  a  red  flag  with  a  square  black  center  by  day,  or  a  white  light  shown 
above  a  red  light  by  night.  This  signal  is  known  as  the  "cautionary 
off-shore  signal,"  and  indicates,  when  shown,  that  while  the  storm  dis- 
turbance 18  considered  at  the  office  of  the  Chief  Signal  Officer  as  not 
yet  passed  for  the  port  or  place  at  which  the  signal  is  displayed,  and 
the  winds  may  yet  be  high,  and  there  may  be  danger,  the  winds  are  ex- 
pected to  blow  from  a  northern  or  western  direction  otp  "  off-shore,"  at  or 
near  the  port  or  place  where  the  signal  may  be. 

The  display  of  this  signal  wiU  often  follow  and  must  be  distinguished 
from  the  display  of  the  usual  "  cautionary  signal,"  i.  e.,  a  square  red  flag 
with  a  square  black  center  by  day  or  a  red  light  shown  at  night,  which 
retains,  when  shown  alone,  its  usual  meaning.  The  display  of  either 
IS  always  cautionary. 

It  is  of  important  utiMty  in  the  management  of  vessels  and  for  the 
satety  of  them  to  be  thus  preadvised  as  to  the  direction  in  which  coming 
winds  will  blow. 

The  plan  for  subordinate  stations  at  which  cautionary  signals  might 
be  displayed  (systems  of  these  stations  being  managed  as  subordinate 
to  and  in  connection  with  the  signal  stations  of  the  first  class,  estab- 
lished at  the  principal  cities  and  ports  of  the  United  States,  and  imme- 
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diately  controlled  from  this  office)  has  been  continued  in  operation.  As 
described  In  the  last  annual  report  these  subordinate  stations  are  known 
as  "  display-stations."  They  are  located  at  the  smaller  lalie  or  sea-ports, 
and  are  classed  several  together  in  sections.  Each  section  is  numbered 
as  ^'  Section  One,"  "  Section  Two,"  &c.,  and  is  under  the  immediate  super- 
Adsion  of  a  sergeant  of  the  Signal  Corps,  located  at  a  named  station  at 
some  neighboring  principal  port.  The  duties  at  display-stations  are 
limited  to  this  display,  upon  the  receipt  of  the  telegraphic  order  by  day 
or  a,t  night,  of  the  cautionary  signals  or  cautionary  oft-shore  signals. 

,  Since  the  date  of  the  last  annual  report  additional  display-stations 
have  been  established  on  Lakes  Huron,  Michigan  and  Superior,  as  fol- 
lows :  In  Section  Three,  controlled  from  Detroit,  Mich.,  Charlevoix, 
Mich.,  August  1, 1879.  In  Section  Four,  controlled  from  Detroit,  Mich., 
Sand  Beach,  Mich.,  September  20,  1879 ;  Houghton,  Mich.,  August  1, 
1879.  Signals  are  displayed  when  ordered  direct  from  this  office.  On 
the  sea  coast  as  follows :  In  Section  Eight,  Provincetown,  Mass.,  Sep- 
tember 1,  1879,  and  Fall  Eiver,  Mass.,  February  17,  1880.  The  display 
of  signals  at  the  latter  station  had  been  suspended  since  May  12,  1879. 
Of  signals  displayed  at  display-stations,  the  record  shows  65  per  cent, 
considered  verified  at  the  stations  themselves. 

Before  the  organization  of  the  display  system,  signals  were  displayed 
at  forty-six  ports  only ;  they  are  now  displayed,  when  need  be,  at  one 
hundred  and  six  ports. 

The  warnings  of  the  service  have  been  doubled  in  utility  by  the  adop- 
tion of  the  off-shore  signal  and  the  organization  of  the  system  of  dis- 
play-stations. 

An  additional  safeguard  is  offered  on  the  lake  coasts,  where  either 
full  signal  stations  or  display-stations  exist,  by  the  fact  that  whenever 
it  is  found  necessary  to  display  a  warning  signal  of  any  character  upon 
any  station  on  those  coasts,  notice  and  warning  of  the  fact  is  announced 
by  telegraph  at  every  other  station  along  the  lakes. 

There  are  no  other  coasts  so  fully  guarded  by  the  display  of  storm 
signals  as  are  now  those  of  the  United  States. 

A  completeness  of  work,  which  a  few  years  ago  seemed  not  to  be  at- 
tainable on  the  part  of  the  office  for  many  years,  is,  by  the  experience 
gained  in  fliose  duties  within  the  few  years  past,  already  accomplished. 

If  the  duties  of  this  office  are  done  and  its  warnings  exhibited  at  its 
warning  stations  as  they  ought  to  be,  the  record  of  disasters  cannot  fail 
to  show,  by  the  lessened  number  of  them,  the  good  effects  of  this  watch- 
ful care.  It  is  a  pleasant  thought  that  the  protecting  vigilance  of  the 
United  States  is  offered  in  this  regard,  and  in  all  matters  pertaining  to 
this  duty,  equally  to  the  shipping  of  every  foreign  people  with  the  ship- 
ping of  its  own. 

Compilations  of  statistics  have  been  made  to  determine  definitely,  and 
to  the  satisfaction  of  the  office,  what  certain  benefits  to  shipping  have 
followed  the  displays  of  cautionary  signals.  A  series  of  tables  of  dis- 
asters to  shipping,  compiled  for  a  number  of  years,  have  seemed  to  show 
that  the  annual  average  of  disasters  occurrhig  at  or  near  points  at  which 
cautionary  signals  have  been  displayed  has  been  lessened  by  a  consid- 
erable percentage  for  the  years  during  which  the  displays  have  been  had. 
The  discrimination  made  by  insurance  companies  against  insurance 
risks,  taken  for  the  sea  and  lake-ports  and  places  Avhich  have  no  signal 
stations,  exhibits,  by  the  increased  pecuniary  consideration  demanded  for 
such  risks,  amounting  in  the  aggregate  to  a  very  considci-able  sum,  an 
evidence  of  appreciation  of  the  value  of  them.  Tlie  reports  of  the  ob- 
servers at  stations  give  instances  in  which  numerous  vessels  have  re- 
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mained  iu  difierent  ports  in  recognition  of  the  warnings  given.  In  these 
cases  danger  has  been  avoided.  In  other  cases  the  displays  of  signals 
on  dangerous  coasts  have  been  followed  by  the  makiag  to  sea  for  an 
ofting  of  all  of  the  vessels  in  sight  of  the  display.  In  other  instances 
reported,  vessels  going  to  sea  iu  disregard  of  the  warnings  have  been 
driven  back,  have  suffered  injury,  or  have  been  lost.  So  far  as  can  be 
judged  at  this  office,  a  proper  attention  is  paid  to  its  warnings,  particu- 
larly on  the  part  of  the  coasting  or  smaller  classes  of  vessels  on  the  sea- 
coast,  and  by  shipping  generally  on  the  lakes.  Especially  does  this  hap- 
pen at  those  times  of  the  year  recognized  by  seamen  as  the  stormy 
seasons. 

During  the  year  ending  June  30,  1880,  four  hundred  and  thirty-five 
storm  warnings  for  Canadian  stations  were  telegraphed  from  this  office 
to  the  Superintendent  of  the  Dominion  Meteorological  Service,  at  To- 
ronto, Canada.  The  uses  made  of  these  warnings,  or  their  results  when 
displayed,  have  not  been  communicated  to  this  office. 

The  plan  of  exhibiting  as  widely  as  possible  in  the  agricultural  dis- 
tricts throughout  the  United  States  the  results  of  the  daily  office  studies 
in  the  form  of  printed  forecasts  for  the  benefit  of  the  agricultural  popu- 
lations, frequently  described  in  former  reports,  has  been  continued  in 
operation.  The  effort  to  cover  so  wide  an  extent  of  territory  has  made 
the  labor  great.  The  continuance  of  the  work  has  seemed  to  be  war- 
ranted by  the  favor  with  which  it  has  been  received.  It  has  been  con- 
sidered due  to  the  farming  populations  that  they  should  have  an  oppor- 
tunity to  profit  by  whatever  information  could  be  given  them.  With 
the  active  co-operation  of  the  Post-Ofiice  Department,  with  which  there 
is  an  arrangement  for  this  purjiose,  six  thousand  one  hundred  and  sixty- 
seven  printed  Farmers'  Bulletins,  on  which  have  appeared  daily  the  re- 
ports of  this  office,  have  been  distributed  and  displayed  in  frames  daily 
at  as  many  different  cities,  villages,  and  hamlets  in  different  States. 
There  are  numerous  and  especial  requests  to  increase  this  number.  At 
1  o'clock  a.  m.  of  each  day,  except  Sunday,  the  midnight  report  of  the 
office  for  the  ensuing  day  has  been  telegraphed  during  the  year  ending 
June  30, 1880,  to  seventeen  centers  of  distribution,  located  iu  the  follow- 
ing-named cities :  Albany,  N.  Y.,  265 ;  Bangor,  Me.,  163 ;  Boston,  Mass., 
659 ;  Buafflo,  K  Y.,  280 ;  Burlington,  Iowa,  189  ;  Chicago,  111.,  634 ;  Cin- 
cinnati, Ohio,  543 ;  Des  Moines,  Iowa,  62  ;  Detroit,  Mich.,  335  ;  Leaven- 
worth, Kans.,  45;  Logansporfc,  Ind.,  185;*  Memphis,  Tenn,,  16  ;  Nash- 
ville, Tenn.,  97;  New  York,  N.  Y.,  719;  Pittsburgh,  Pa.,  312;  Philadel- 
phia, Pa.,  827 ;  Saint  Louis,  Mo.,  366.  Four  hundred  and  seventy  copies 
of  the  bulletin  are  also  issued  daily  from  the  central  office  in  Washing- 
ton. In  addition  thereto  a  miscellaneous  issue  of  five  hundred  copies  is 
made  at  the  several  printing  stations  above  mentioned.  At  five  of  these 
stations  the  bulletins  are  printed  by  civilian  employes  upon  the  office 
presses,  and  under  the  immediate  supervision  of  the  sergeants  in  charge. 
At  the  other  thirteen  stations  the  work  is  wholly  done  by  enlisted  men 
of  the  Signal  Corps. 

The  numbers  placed  after  the  names  of  the  cities  denote  the  number 
of  hamlets,  post-offices,  or  railway  stations  supplied  from  each  city  as  a 
center. 

These  centers  have  been  carefully  chosen  as  in  the  midst  of  the  denser 
agricultural  populations  of  the  United  States,  and  at  i)oints  whence  the 
facilities  of  communication  would  enable  the  surrounding  districts  to  be 
most  rapidly  supplied. 

*  The  printing  of  the  Farmers'  Bulletins  at  Memphis  was  discontinued  April  7, 1880. 
Since  that  date  it  has  been  written  in  manifold. 
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The  telegraphic  report  of  iorecast  telegraphed  from  the  central  office 
aft  1  a.  m.  of  each  day,  and  received  at  a  center  of  distribution,  is  at  once 
there  printed  on  bulletin  forms  provided  for  that  purpose.  These  are 
enveloped  as  rapidly  as  printed,  addressed  to  each  designated  post-office 
within  the  district  to  be  supplied,  and  which  can  be  reached  by  the 
swiftest  conveyance  by  the  hour  of  2  p.  m.  of  the  date,  and  are  then 
placed  in  charge  of  the  Post-Office  Department  under  an  arrangement 
by  which  each  postmaster  receiving  a  bulletin  has  the  order  of  the  Post- 
master-General to  display  it  instantly  in  a  frame  furnished  by  this  office 
for  that  purpose,  and  to  report  in  writing  the  fact  and  time  of  its  re- 
ceipt and  its  display  to  the  Chief  Signal  Officer. 

The  bulletins  have  reached  the  difierent  offices  and  have  been  dis- 
played in  each  of  the  frames  at  the  average  hour  of  11  a.  m.,  averaging 
thus  ten  hou.rs  from  the  time  the  report  has  left  the  office  of  the  Chief 
Signal  Officer  until  it  has  appeared  bulletined  in  the  midst  of  the  farm- 
ing populations^  and  accessible  to  them  in  the  distant  parts  of  the  country. 

The  information  given  on  these  bulletins  has  a  value  in  addition  to 
the  forecasts.  Facts  relating  to  the  climatology  of  the  different  sec- 
tions are  condensed  into  brief  notes,  which  are  published  with  the  tele- 
graphed reports.  For  instance,  each  bulletin  announces  for  the  geo- 
graphical district  in  which  it  is  displayed,  and  in  addition  to  the  forecast 
for  the  day,  what  winds  in  each  month  have  been  found  most  likely  and 
what  least  likely  to  be  followed  by  rain  at  the  stations  within  each  dis- 
trict. The  simple  foot-note  has  its  effect  in  increasing  the  gains  and  re- 
ducing the  losses  of  harvesting. 

These  bulletins  will  improve  for  the  uses  for  which  they  are  intended 
as  the  experience  of  the  office  permits  the  information  they  exhibit  to  be 
supplemented  with  further  data  and  other  rules.  With  eatjh  year  the 
popular  knowledge  of  the  uses  of  the  bulletin  and  some  increased  inter- 
est in  and  study  of  meteorology  render  the  farming  communities  better 
able  to  judge  ot"  its  correctness'  and  to  benefit  by  its  contents.  It  is  con- 
templated, as  the  work  of  the  office  progresses,  to  add  to  the  bulletins 
such  brief  instructions  as  may  be  developed  in  regard  to  its  uses  in  con- 
nection with  such  local  instruments  as  may  be  had  for  local  use.  Eef- 
erence  has  been  made  in  preceding  reports  to  the  economy  of  this  work. 
Careful  estimates  have  shown  that  if  the  total  cost  for  each  bulletin  sta- 
tion at  which  the  bulletin  is  displayed  at  each  different  post-office, 
hamlet,  village,  or  city  were  computed  to  be  27  cents  per  day,  the  sum 
so  resulting  would  meet  all  the  expenses  caused  by  the  Signal  Service. 
A  little  saving  of  any  one  crop  of  grain  to  any  interest,  made  on  any 
one  day  in  the  vicinity  of  each  station,  supposing  nothing  to  be  saved 
on  any  other  day  of  the  year  at  or  near  that  station,  would  more  than 
counterbalance  the  expenditure. 

The  distribution  of  the  instrument  known  as  the  Weather  Case,  or 
Farmers'  Weather  Indicator,  has  been  continued.  Brief  rules  for  use 
accompany  each  instrument.  (Paper  30.)  This  instrument  will  supple- 
ment with  local  signs  and  with  the  local  indications  of  the  several  in- 
struments ;  it  combines  in  simple  form  the  general  indications  given 
in  the  bulletin  reports.  It  will,  it  is  hoped,  enable  agriculturists  and 
others  to  determine  for  themselves  in  advance  something  as  to  the 
character  of  the  coming  weather  from  local  indications  alone,  when 
added  means  of  information  cannot  be  reached  or  may  fail. 

Wlienever  appropriations  at  the  control  of  the  oificc  shall  make  it 
possible  to  publish,  to  accompany  the  Farmers'  Bulletin,  or  in  the  col- 
umns of  newspaper  journals,  graphic  weather  charts,  simply  drawn  and 
so  explained  as  to  bo  comprehended  as  to  their  meaning  by  persons  of 
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ordinary  educatiou  without  special  study,  the  use,  it  is  to  be  hoped  of 
instruments  of  this  character  will  be  found  very  available.  The  use  of 
the  Weather  Case  alone  at  isolated  jilaces,  where  other  reports  or  in- 
formation other  than  that  had  from  the  readings  and  the  use  of  the 
instrument  itself  cannot  be  had,  will,  with  little  practice,  fill  a  want 
long-  felt  among  the  agricultural  populations,  and  often  afford  to  them 
valuable  results.  It  cannot  fail  to  turn  thought  and  study  in  a  useful 
direction, 

It  IS  in  contemplation,  when  the  amounts  of  the  appropriations  for  the 
service  and  its  strength  permits,  to  place  such  instruments,  should  ex- 
])erience  warrant,  both  at  the  farmers'  post-ofiaces  now  reached  by  the 
larmers'  Bulletin  and  at  others  not  reached  by  either  the  bulletin,  the 
daily  press,  or  the  telegraph,  for  the  use  of  the  ftirming  population. 

The  railway  bulletin  service  has  been  increased  during  the  year  and 
continues  to  give  satisfaction  as  a  rapid  means  of  disseminating  the 
indications  issued  from  this  ofdce.    As  stated  in  the  last  annual  report, 
this  service  is  established  on  lines  of  railway,  which  have  entered  into 
an  arrangement  with  the  War  Department,  by  which  they  receive  at 
the  time  of  the  midnight  report  and  by  telegraph  a  copy  of  the  office 
report,  then  made.    This  is  the  most  important  report  of  the  day,  the 
report  exhibiting  the  Synopses  and  Indications,  which  appear  so  gen- 
'Tally  pubhshed  in  the  columns  of  the  daily  journals.    The  report  re- 
ceived by  the  railway  companies  is  at  once  distributed  under  the  direct 
su  pervision  of  the  superintendents  of  the  companies  and  of  the  railway 
telegraphs  to  designated  railway  stations  along  the  several  railway 
hues  ;  ninety-five  railway  companies,  with  a  total  of  two  thousand  eight 
hundred  and  eighty-nine  railway  stations,  are  now  cooperating  in  this 
service.    The  report  received  at  a  railway  station  is  by  standing  order 
of  the  railway  ofiBcers  immediately  there  bulletined  by  the  railway 
argents  on  forms  provided  by  this  ofiBce,  and  check  reports  are  made  by 
the  agents  to  this  office  in  order  that  the  attention  of  superintendents 
inay  be  called  to  any  delay  or  error  in  the  work.    The  work  is  yet  in 
Its  infancy,  but  promises  to  be  of  great  utihty.   It  is  capable 'of  in- 
(lehuite  extension,  and  will  exhibit  the  forecasts  of  this  office  daily,  in  a 
icw  hours  after  their  issue,  to  the  travehng  public  and  the  vast  number 
ot  lariners  and  other  residents  in  the  great  extent  of  country  through 
which  the  railway  lines  pass,  and  which  could  not  be  otherwise  reached, 
ihe  railway  companies  rendering  this  service  to  the  United  States 
without  charge,  are  not  rendering  a  gratuitous  service.   A  benefit  is 
returned  to  them  in  the  full  knowledge  given  the  managers  of  the  rail- 
way lines  of  the  weather  conditions  prevailing  upon  them.    A  further 
benefit  comes  to  the  companies  that  they  render  everywhere  to  the 
homes  of  the  people,  in  the  midst  of  which  the  lines  pass,  a  daily  service 
recognized  with  gratitude.    The  companies  which  have  entered  into 
tins  cooperation  with  the  service,  with  the  number  of  stations  on  each, 
are  as  follows :  ' 
Chicago,  Burlington  and  Quincy  Eailroad,  T.  J.  Potter,  superintend- 
ent, Burlington,  Iowa,  258  stations;  Pittsburgh,  Cincinnati  and  Saint 
Louis  Eailroad,  D  W.  Caldwell,  superintendent,  Columbus,  Ohio,  55 
stations ;  Scioto  Valley  Eailroad,  J.  B.  Peters,  superintendent,  Colum- 
bus, Ohio,  11  stations ;  Marietta  and  Cincinnati  Eailroad,  John  Waddle, 
superintendent,  Cincinnati,  Ohio,  9  stations;  Cairo  and  Saint  Louis 
itailroad,  1^  M  Johnson,  superintendent,  Saint  Louis,  Mo.,  19  stations: 
Alleghany  Yalley  Eailroad,  David  McCargo,  superintendent,  Pittsburgh 
I'a.,  64.  stations;  Atchison,  Topeka  and  Santa  P6  Eailroad,  W.  B.  Strong, 
superintendent,  Topeka,  Kans.,  43  stations;  Kansas  City,  Saint  Joseph 
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and  Council  Bluffs  Eailroad,  George  H.  Nettleton,  superintendent,  Kan- 
sas City,  Mo.,  11  stations;  Kansas  City,  Lawrence  and  Southern  Eail- 
road,  H.  0.  Sprague,  snperiutendeut  of  telegraph,  Kansas  City,  Mo.,  19 
stations ;  Atchison  and  Nebraska  Eailroad,  H.  W.  Forman,  superintend- 
ent of  telegraph,  Atchison,  Kans.,  25  stations  ;  Kansas  City,  Fort  Scott 
and  Gulf  Eailroad,  H.  C.  Sprague,  superintendent  of  telegraph,  Kansas 
City,  Mo.,  20  stations ;  Saint  Louis  and  Southeastern  Eailroad,  J.  H.  Wil- 
son, superintendent,  Evansville,  Mo.,  22  stations ;  Chicago  and  North- 
western Eailroad,  W.  H.  Stennet,  superintendent,  Chicago,  111.,  87  sta- 
tions; Pittsburgh,  Fort  Wayne  and  Chicago  Eailroad,  C.  E.  G-orham, 
superintendent,  Pittsburgh,  iPa.,  35  stations;  Cleveland,  Columbus,  Cin- 
cinnati and  Indianapolis  Eailroad,  E.  B.  Thomas,  superintendent,  Cleve- 
land, Ohio,  35  stations ;  IndianaiDolis,  Cincinnati  and  Lafayette  Eail- 
road, M.  E.  Ingalls,  superintendent,  Cincinnati,  Ohio,  21  stations;  Chi- 
cago and  Alton  Eailroad,  J.  C.  McMullen,  superintendent,  Chicago,  III., 
99  stations;  Chicago  and  Eastern  Illinois  Railroad,  O.  S.  Lyford,  super- 
intendent, Chicago,  111.,  25  stations;  Central  Iowa  Eailroad,  D.  E.  Pick- 
ering, superintendent,  Marshalltown,  Iowa,  11  stations ;  Burlington, 
Cedar  Eapids  and  Northern  Eailroad,  J.  D.  Fox,  superintendent  of  tele- 
graph, Cedar  Eapids,  Iowa,  66  stations ;  Trans-Ohio  Division  (Baltimore 
and  Ohio  Eailroad),  D.  H.  Hudson,  superintendent,  Chicago,  111.,  62 
stations ;  Saint  Louis,  Vandalia,  Terra  Haute  and  Indianapolis  Eail- 
road, J.  E.  Simpson,  superintendent,  Cincinnati  Ohio,  21  stations ;  Mil- 
waukee, Lake  Shore  and  Western  Eailroad,  H.  G.  H.  Eeed,  superin- 
tendent, Milwaukee,  Wis.,  10  stations ;  Saint  Louis  and  San  Francisco 
Eailroad,  Capt.  C.  W.  Eogers,  superintendent,  Saint  Louis,  Mo.,  37  sta- 
tions ;  Detroit,  Lansing  and  Northern  Eailroad,  J.  B.  Mullikin,  superin- 
tendent, Detroit,  Mich.,  10  stations;  Louisville,  Nashville  and  Great 
Southern  Eailroad,  D.  W.  C.  Eowland,  superintendent,  Louisville,  Ky., 
39  stations;  Evansville,  Terre  Haute  and  Chicago  Eailroad,  Joseph  Col- 
lett,  superintendent,  Terre  Haute,  Ind.,  7  stations;  Evansville  and  Terre 
Haute  Eailroad,  J.  E.  Martin,  superintendent,  Evansville,  Ind.,  8  sta- 
tions ;  Fort  Wayne,  Muncie  and  Cinchmati  Eailroad,  W.  W.  Worthington, 
superintendent.  Fort  Wayne,  Ind.,  13  stations ;  White  Water  Eailroad,  W. 
W.  AVorthington,  superintendent,  Fort  Wayne,  Ind.,  6  stations;  Fort 
.Wayne,  Jackson  and  Saginaw  Eailroad,  E.  B.  Loomis,  superintendent, 
Jackson,  Mich.,  13  stations;  Toledo  and  Anji  Harbor  Eailroad,  George  L. 
Peck,  superintendent  of  telegraph,  Toledo,  Ohio,  6  stations ;  Cleveland, 
Mount  Vernon  and  Columbus  Eailroad,  General  G.  A.  Jones,  superintend- 
ent, Mount  Vernon,  Ohio,  9  stations;  Cincinnati,  Sandusky  and  Cleveland 
Eailroad,  D.  W.  C,  Brown,  superintendent,  Sandusliy,  Ohio,  10  stations ; 
Northwestern  Grand  Trunk  Eailroad,  Charles  B.  Peck,  superintendent. 
Port  Huron,  Mich.,  22  stations ;  Southern  Minnesota  Eailway,  P.  M. 
Myers,  superintendent,  LaCrosse,  Wis.,  41  stations ;  Old  Colony  Eail- 
road, James  H.  French,  assistant  superintendent,  Boston,  Mass.,  108 
stations;  Detroit,  Grand  Haven  and  Milwaukee  Eailroad,  W.  J.  Morgan, 
assistant  superintendent,  Detroit,  Mich.,  4  stations ;  Eastern  Eailroad, 
E.  B.  Phillips,  president,  Boston,  Mass.,  54  stations;  Buffalo  and  South- 
western Eailroad,  John  F.  Moulton,  superintendent,  Buffalo,  N.  Y.,  8 
stations ;  New  York,  Pennsylvania  and  Ohio  (formerly  Atlantic  and 
Great  Western  Eaili  <  ad),  J.  H.  Devereux,  receiver,  Cleveland,  Ohio,  22 
stations;  Boston  aud  Albany  Eailroad,  Charles  O.  Eussell,  superintend- 
ent, Springfield,  Mass.,  14  stations;  New  York  Centnil  and  Hudson 
liivcr  Eailroad,  J.  M.  Toucey,  suixM'intendcnt,  N(s\v  A^>rk  City,  N.  Y., 
31  stations;  Portland  and  Eocli("sl(>r  i::iilri);Hl,  (l("org(>  P.  ^V(^s(■()t4^,  re- 
ceiver, Portland,  1M<>,,  7  titiiMous;  liicliiuoiid,  li'rrdeiirivsbing  and  I'oto- 
mac  Eailroad,  Maj.  10.  T.  1).  JMyers,  sui»eriutendent,  Eichmond,  Va.,  G 
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Stations;  Eichinond  and  Danville  Eailroad,  Col.  T.  M.  A.  Talcott,  super- 
intendent, Eiclimond,  Va.,  12  stations  ;  Camden  and  Atlantic  Eailroad, 
¥.  A.  Lister,  superintendent,  Camden,  J.,  12  stations ;  Philadelphia, 
Wilmington  and  Baltimore  Eailroad,  H.  F.  Kenny,  superintendent,  Phil- 
adelphia, Pa.,  43  stations ;  Philadelphia  and  Eeading  Eailroad,  Frank- 
lin B.  Gowan,  receiver,  Philadelphia,  Pa.,  85  stations;  Grand  Eapids 
and  Indiana  Eailroad,  F.  A.  Gorham,  auditor,  Grand  Eapids,  Mich., 
64  stations ;  Portland  and  Ogdensburgh  Eailroad,  Jonas  Hamilton,  su- 
perintendent, Portland,  Me.,  5  stations ;  Maine  Central  Eailroad,  Pay- 
son  Tucker,  superintendent,  Portland,  Me.,  12  stations ;  Cumberland  Val- 
ley Eailroad, I.  T.  Boyd,  superintendent,  Chambersburg,  Pa.,  9  stations; 
Atlantic,  Mississippi  and  Ohio  Eailroad,  Col.Frank  Huger,  master  of  trans- 
portation, Lynchburg,  Va.,  14  stations ;  Mobileand  Montgomery  Eailroad, 
Capt.  E.  L.Tyler,  superintendent,  Montgomery,  Ala.,  17  stations;  Connecti- 
cut Central*  Eailroad.  D.  D.  Warren,  president,  Springfield,  Mass.,  7  sta- 
tions; Baltimore  and  Ohio  Eailroad,  Chas.  A.  Tinker,  superintendent,  Bal- 
timore, Md.,  37  stations ;  Huntingdon  and  Broad  Top  Eailroad,  G.  F. 
Gage,  superintendent,  Huntingdon,  Pa.,  6  stations ;  IsTorthern  Central 
Eailway  Company,  G.  C.  Wilkins,  superintendent,  Baltimore,  Md.,  9 
stations  ;  Baltimore  and  Potomac  Eailroad,  G.  C.  Wilkins,  superintend- 
ent, Baltimore,  Md.,  5  stations;  West  Jersey  Division  Pennsylvania 
Eailroad,  General  W.  J.  Sewell,  general  superintendent,  Camden,  N.  J., 
20  stations;  Frederick  Division,  Pennsylvania  Eailroad,  H.  H.  Carter, 
superintendent,  York,  Pa.,  13  stations ;  Elmira  and  Canandaigua  Divi- 
sion, Pennsylvania  Eailroad,  Eobert  Neilson,  superintendent,  Elmira,  IsT. 
T.,  20  stations;  Philadelphia  and  Erie  Division,  Pennsylvania  Eailroad, 
William  A.  Baldwin,  general  superintendent,  Williams^port,  Pa.,  31  sta- 
tions; Main  Line  Philadelphia  to  Pittsburgh,  Pennsylvania,  Eailroad, 
Charles  C.  Pugh,  general  superintendent,  Altoona,  Pa.,  94  stations; 
Isew  York  Division,  Pennsylvania  Eailroad,  James  McCrea,  superin- 
tendent, Jersey  City,  IT.  J., 36  stations;  Belvidere Division,  Pennsylva- 
nia Eailroad,  John  Anderson,  superintendent,  Lambertville,  N.  J.,  14 
stations ;  Amboy  Division,  Pennsylvania  Eailroad,  J.  S.  Buckelew,  su- 
perintendent, Camden,  N.  J.,  24  stations;  Boston  and  Maine  Eailroad, 
J.  F.  Furber,  superintendent,  Boston,  Mass.,  34  stations;  Boston  and 
Providence  Eailroad,  A.  A.  Folsom,  general  superintendent,  Boston, 
Mass.,  15  stations;  ITew  York  and  New  England  Eailroad,  H.  M.  Brit- 
ton,  superintendent,  Boston,  Mass.,  16  stations;  Boston,  Eevere  Beach 
and  Lynn  Eailroad,  E.  H.  Whorf,  superintendent,  Boston,  Mass.,  9  sta- 
tions ;  Lehigh  Yalley  Eailroad,  E.'  H.  Sayre,  superintendent,  Bethlehem, 
Pa.,  28  stations ;  Indianapolis,  Bloomington  and  Western  Eailroad,  B. 
S.  Hcnning,  superintendent,  Indianapolis,  Ind.,  24  stations ;  Providence 
and  Worcester  Eailroad,  W.  E.  Chamberlain,  superintendent,  Provi- 
dence, E.  I.,  13  stations;  Boston,  Barre  and  Gardner  and  Monadnock 
Eailroad,  H.  M.  Witter,  superintendent,  Worcester,  Mass.,  19  stations ; 
Marietta,  Pittsburgh  and  Cleveland  Eailroad,  S.  C.  Baldwin,  superin- 
tendent. Marietta,  Ohio,  10  stations ;  Carolina  Central  Eailroad,  Dr.  C. 
Eoberts,  superintendent,  Wilmington,  K  C,  9  stations ;  Savannah  and 
Charleston  Eailroad,  C.  S.  Gadsden,  superintendent,  Charleston,  S.  C, 
6  stations ;  Southern  Central  Eailroad,  James  G.  Knapp,  superintend- 
ent. Auburn,  IS".  Y.,  21  stations ;  Boston  and  Lowell  Eailroad,  A.  A. 
Hobart,  superintendent,  Boston,  Mass.,  13  stations ;  Little  Miami  Divi- 
sion of  Pittsburgh,  Cincinnati  and  Saint  Louis  Eailroad,  J.  D.  Ellison, 
superintendent,  Cincinnati,  Ohio,  10  stations;  Mississippi  and  Tennes- 
see Eailroad,  M.  Burke,  superintendent,  Memphis,  Tenn.,  9  stations ; 

*  Transferred  to  New  York  and  New  England  Eailroad  June  1,  1880. 
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Memphis  and  Oliarleston  Eailroad,  J.  A.  Graut,  superintendent,  Mem- 
pliis,  Tenn.,  12  stations;  Indianapolis,  Peru  and  Chicago  Eailroad,  V. 
T.  Malott,  general  manager,  Indianapolis,  Ind.,  22  stations;  Grand 
Eapids,  Newaygo  and  Lake  Shore  Eailroad,  0.  Warren,  superintendent, 
Grand  Eapids,  Mich.,  8  stations ;  Chesapeake  and  Ohio  Eailroad,  W. 
0.  Wickham,  second  vice-president,  Eichmond,  Ya.,  25  stations;  Eome, 
Watertown  and  Ogdensburg  Eailroad,  F.  A.  Van  Horn,  superintendent, 
Oswego,  N.  Y.,  17  stations ;  Greenville  and  Columbia  Eailroad,  E.  H. 
Temple,  superintendent,  Columbia,  S.  C,  12  stations;  Chicago,  Milwau- 
kee and  Saint  Paul  Eailroad,  B.  L.  Lennox,  general  superintendent, 
Milwaukee,  Wis.,  358  stations ;  Chicago  and  West  Michigan  Eailroad, 
A.  Mchols,  general  superintendent.  Grand  Eapids,  Mich.,  41  stations ; 
New  York  and  Oswego  Midland  (now  New  York,  Ontario  and  Western 
Eailroad),  Theo.  Houston,  general  manager.  New  York  City,  N.  Y,  49 
stations;  Memphis  and  Little  Eock  Eailroad,  W.  E,  Smith,  superin- 
tendent, Memphis,  Tenn.,  13  stations;  Grand  Trunk  Eailroad,  J.  Steven- 
son, assistant  superintendent.  Island  Pond,  Vt.,  14  stations ;  Flint  and 
Pere  Marquette  Eailroad,  H.  C.  Potter,  receiver.  East  Saginaw,  Mich., 
9  stations.  Total,  2,889  stations.  This  office  furnishes  the  blank  bulle- 
tins, the  frames  for  displaying  them,  and  the  necessary  forms,  envel- 
opes, and  stamps  for  making  regular  reports  of  the  receipt  and  display 
of  the  bulletins. 

The  river  reports,  giving  the  average  depth  of  water  in  the  different 
great  rivers  of  the  interior,  and  notices  of  the  dangerous  rises  for  the 
benefit  of  the  river  commerce  and  the  populations  in  the  river  valleys, 
have  been  regularly  made,  telegraphed,  bulletined  in  frames,  and  also 
published  by  the  press  at  the  different  river  ports  and  cities.  Eiver 
stations  have  been  opened  on  the  principal  California  rivers. 

The  manner  in  which  these  reports  are  prepared  and  used,  and  the 
mode  by  which  a  "danger-line,"  with  water  below  which  there  is  con- 
sidered to  be  no  danger,  while  every  rise  above  it  is  dangerous,  have 
been  sufficiently  explained  in  preceding  annual  reports. 

The  uses  of  the  information  published  in  reference  to  this  danger-line 
had  in  connection  with  the  daily  reports  of  this  office  have,  on  the  occur- 
rence of  river  floods,  enabled  those  interested  to  judge  of  the  probable  lim- 
its  of  the  rises  of  the  water  to  be  expected  at  the  different  places  on 
the  river-banks,  and  of  the  dangers  to  be  anticipated.  This  knowledge 
has  made  possible  many  and  necessary  precautions  for  safety. 

The  data  had  at  this  office  from  stations  making  river  reports  permit 
a  foreknowledge  of  changes  likely  to  happen,  and  make  it  possible  to 
give  useful  warnings  of  coming  floods,  ice  floods,  or  of  sudden  and  great 
rises  of  the  river  water-levels.  The  daily  reports  are  useful  also  at  times 
of  low  water,  the  information  they  then  give  permitting  river  shipping 
to  bo  moved  with  intelligent  foreknowledge  of  the  jwobable  depths  of 
water  to  be  found  in  the  river  channels  at  different  points  upon  the 
river's  course.  These  reports  are  especially  useful  to  those  for  whom 
they  are  intended,  as  having  an  official  character. 

In  instances  which  have  attracted  the  attention  of  this  office,  the  no- 
tices of  the  probable  lieights  floods  anticipated  or  then  passing  would 
attain,  have  been  followed  by  preparations  made  to  guard  against  danger. 

A  brief  oxiwniiuitiou  of  the  charts  of  changes  of  theriver-levels  accom- 
panying this  and  ])rece(ling  reports  shows  that  the  river  rises  to  occur  at 
the  difl'erent  localities  can  bo  judged  of  frequently  as  to  the  time  at 
which  tljoy  will  occur^  and  tlie'ir  extent  by  the  conditions  existing  at 
])oints  sometimes  far  distant.  Accumulating  data  render  studies  of  this 
kind  valuable.  In  connection  with  these  studies  the  examination  of  the 
daily  weather-charts,  showing  places  at  which  precipitation  has  occurred 
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or  is  likely  to  occur,  and  the  amount  of  sucli  precipitation,  liad  with  the 
study  of  the  charts  of  the  river  basins,  which  enable  it  to  be  determined 
what  rivers  will  be  affected  by  precipitation,  are  found  to  be  of  value 
m  furnishing  correct  prognostications.  This  subject  has  been  referred 
to  m  preceding  reports. 

The  Chief  Signal  Ofiacer  has  before  expressed  the  opinion  that  with 
proper  study  of  the  river  floods,  and  with  stations  properly  placed,  re- 
porting at  times  of  especial  danger,  it  can  be  made  almost  impossible  for 
a  flood  to  follow  a  river  course  without  notice  given  in  advance  of  its 
coming  at  the  localities  threatened. 

Daily  bulletins  of  river  reports  have  been  regularly  displayed  during 
the  year  at  the  following-named  stations :  Augusta,  Ga. :  Cairo,  lU.  • 
Chattanooga,  Tenn.;  Cincinnati,  Ohio;  Davenport,  Iowa;  Dubuque, 
Iowa;  Keokuk,  Iowa;  La  Crosse,  Wis.;  Leavenworth,  Kans.;  Little 
Eoek,  Ark. ;  Louisville,  Ky. ;  Memphis,  Tenn. ;  Morgantown,  W.  Va. : 
Nashville,  Tenn. ;  New  Orleans,  La. ;  Omaha,  Nebr. ;  Pittsburgh,  Pa. 
?o^on^^S^  5  ^^^^  ^^'^ff'  Cal. ;  from  December  15, 1879,  to  March  15 
1880  :  Shreveport,  La. ;  Saint  Louis,  Mo. ;  Saint  Paul,  Minn. ;  Umatilla 
Oreg. ;  Vicksburg,  Miss.,  and  Yankton,  Dak. 

Systematic  reports  of  river  observations,  carefully  made  and  closely 
studied,  are  had  daily  by  telegraph  and  weekly  by  mail,  on  established 
torms,  trom  the  stations  above  named.  Eeports  of  similar  observations, 
made  daily,  are  also  had  from  special  river  stations,  named  elsewhere 
in  tJiis  report.  These  observers  constitute  a  river  guard.  Por  the 
months  m  which  floods  more  frequently  happen,  and  at  any  time  in  any 
case  of  especial  danger,  the  reports  are  telegraphed.  For  those  months 
ot  the  year  in  which  danger  is  not  anticipated  from  floods,  these  reports 
are  forwarded  by  mail. 

Charts  of  the  changes  in  the  principal  Western  rivers  for  the  year 
ending  June  30,  1880,  and  upon  which  stations  reporting  to  this  office 
have  been  estabhshed,  are  given  in  charts  10  to  21. 

It  will  be  noted  that  by  the  study  of  such  charts,  continued  from  year 
to  year,  those  seasons  in  which  floods  are  more  likely  to  occur  on  any 
water-course  can  be  predetermined,  and  it  can  be  ascertained  what 
amounts  of  precipitation,  occurring  in  the  different  river-basins,  and 
under  what  circumstances,  will  be  followed  by  floods,  and,  approxi- 
mately, what  will  be  the  extent  of  floods  shown  in  this  way  to  be  antic- 
ipated Whenever  the  facilities  of  the  Signal  Service  are  so  far  ex- 
tended as  to  permit  systematic  observations  to  be  had  of  any  river-course 
and  telegraphic  warnings  to  be  given  in  instances  of  danger,  the  serious 
loss  of  property  or  life  caused  by  floods  can  be,  and  with  comparative 
mtle  expense,  guarded  against  on  any  river  throughout  the  United 
1  mi  1  occasions  occur  on  the  separate  streams  at  long  intervals 
only,  ihe  levee  systems  of  the  Mississippi  and  other  great  rivers  can 
be  m  no  way  better  guarded  themselves,  and  made  in  their  turn  safe- 
guards to  the  immense  agricultural  interests  they  are  intended  to  pro- 
tect, than  by  systems  of  river  reports,  which  will  warn  of  danger  in  time, 
and  summon,  if  need  be,  the  strength  of  the  State  to  watch  and 
strengthen  these  State  constructions. 

The  system  of  river  reports  is  now  extended  to  the  rivers  of  Califor- 
Mountains ^'^  ^^^^  principal  rivers  east  of  the  Eocky 

Arrangements  are  now  being  perfected  for  the  construction  of  river 
gauges  at  Brownsville,  Eio  Grande,  Edinburg,  and  Laredo,  Texas, 
When  daily  reports  of  the  stage  of  water  in  the  Eio  Grande  Eiver  will 
be  transmitted,  by  telegraph,  to  the  former  place  and  bulletined  for  the 
benefit  of  the  public. 
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The  daily  reports  of  the  surface  and  bottom  water  temperatures,  at 
designated  points  upon  the  lakes  and  sea-coasts,  have  been  continued 
throughout  the  year,  and  copies  of  them  furnished,  as  in  preceding 
years.  These  reports  are  furnished  at  the  request  of  Prof.  Spencer  F. 
Baird,  United  States  Commissioner  of  Fish  and  Fisheries, ^the  object 
had  in  view  being  to  determine  the  proper  waters  in  which  to  place  the 
different  varieties  of  food-flshes. 

It  is  necessary  for  this  purpose  to  ascertain  the  extremes  and  means 
for  the  year  of  the  water  temperatures  in  the  different  localities.  This 
series  of  reports  has  now  continued  for  seven  years.  Statistics  of  this 
kind — the  depth  of  the  water  in  the  different  streams  being,  as  it  is, 
daily  noted — form  the  basis  of  a  systematic  study  of  pisciculture,  in 
which  are  considered,  by  students  attached  to  the  commission,  both  the 
amount  of  the  water  supplies  in  different  channels  or  basins  at  the  differ- 
ent seasons  of  the  year,  and  the  temperatures  to  be  expected  in  each. 
There  is  no  more  ready  way  for  furnishing  cheap  food  for  the  people 
than  by  the  culture  of  food-flshes,  and  every  facility  for  the  work  within 
the  control  of  this  oflQce  is  gladly  furnished  to  this  end.  It  is  quite  pos- 
sible that  the  great  fisheries  on  or  near  the  Atlantic  coasts,  or  on  the 
fishing  banks,  could  be  materially  aided  by  the  preannouncement  of  the 
barometric  or  other  atmospheric  changes  approaching,  were  the  ofiice 
informed  of  the  precise  nature  of  the  reports  to  be  desired.  It  is  antici- 
pated that  under  the  laws  providing  for  the  sea-coast  service  of  the 
Signal  Service,  it  will,  in  the  near  future,  be  possible  to  furnish  officially 
series  of  reports  suitable  for  this  purpose  from  observations  taken  at 
points  on  and  near  the  coast  at  stations  contemplated  in  existing  laws. 

The  series  of  reports,  being  the  announcement  from  day  to  day  of  such 
approaching  changes  of  temperature  as  would  be  likely  to  cause  the 
closing  of  canals  by  freezing,  or,  as  in  other  cases,  would  open  them, 
Avere  continued  during  the  days  of  closing  canal  navigation  of  the  fall 
and  winter  of  the  past  year.  This  series  of  reports  has  now  been  con- 
tinued for  eight  years.  The  commerce  moving  upon  the  canals  of  the 
United  States,  as  the  closing  of  the  canals  draws  near,  is  sometimes  of 
greater  value  than  at  any  other  portion  of  the  season.  These  water-routes 
are  then  thronged  with  hundreds  of  laden  barges,  each  of  which  must  move 
with  reference  to  the  danger  of  the  closing  of  the  routes  by  freezing.  The 
market  rates  at  the  great  cities  are  influenced  by  the  probabiUties  that 
the  merchandise  or  grain  thus  afloat  will  reach  or  fail  to  reach  the  points 
for  which  it  is  intended.  These  reports  are  received  with  satisfaction 
by  the  canal  companies,  and  by  the  commercial  associations  of  cities. 
They  constitute,  for  the  months  of  November,  December  and  January, 
one  "of  the  regular  issues  of  the  ofiice. 

The  exhibition  of  symbol  maps,  on  which  the  meteoric  conditions  are 
shown  by  symbols,  changing  for  each  report,  at  the  rooms  of  boards  of 
trade,  chambers  of  commerce,  and  of  commercial  associations  in  the 
principal  cities,  and  at  places  of  public  resort,  for  the  benefit  of  shipping 
and  other  interests ;  the  display  of  bulletins,  the  distribution  of  weather 
maps,  and  the  employment  of  other  methods  for  rapidly  difthsing,  for 
j)ublic  use,  the  information  had  at  this  ofiice,  have  been  continued  for 
the  year  ending  June  30,  1880.  The  purpose  had  in  view  by  this  regu- 
lar distribution  has  been  to  induce  an  effort  on  the  part  of  those  exam- 
ining the  different  charts  and  papers  to  foretell  to  some  extent  the 
(ihanging  weather  for  themselves.  The  oflicial  reports  of  the  office  re- 
liitc  1()  districts,  at  special  localities,  in  which  districts  tlie  local  indica- 
tions may  point  to  modified  conditions.  Tliese  local  studios  are  also 
iisel'u]  in  many  ways  which  space  hero  would  fail  to  describe.   The  o^j- 
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pectation  of  the  office  lias  been  well  realized  in  this  regard,  and  in  many 
places  there  are  among  the  citizens  and  business  men  careful  students 
of  the  data  daily  symbolized,  who  use  their  own  judgment  to  determiae 
to  what  extent  the  conditions  announced  for  the  district  will  prevail  at 
the  places  in  which  they  may  be,  or  consider  approaching  changes  fore- 
shadowed by  the  symbols  upon  the  chart,  but  which  are  yet  too  remote 
to  be  announced  as  indicated.  Investigations  of  this  character  ought 
to  be  encouraged. 

The  instruments  prepared  for  local  use  (the  Weather  Case),  and  before 
referred  to,  will  greatly  aid  such  studies. 

For  a  number  of  years  past  the  attention  of  the  office  has  been  given 
to  the  subject  of  the  preparation  of  a  weather  chart  of  such  character 
as  to  appear  printed  in  the  newspaper  journals  throughout  the  United 
States,  Charts  of  this  character  have  been  much  sought  for  as  aiding 
such  studies  as  those  just  described  above.  The  popular  demand  has 
been  pressing.  The  office  has  fully  appreciated  the  propriety  of  the 
demand  and  the  value  of  the  results  to  be  had  from  the  study  of  such 
charts  coidd  they  be  made  to  appear  simultaneously  in  the  different 
cities. 

The  work  has  been  siirrounded  with  unusual  difficulties.  The  prepa- 
ration of  newspaper  weather  charts  is  not  difficult,  and  such  charts 
have  long  since  appeared  in  some  of  the  prominent  European  cities. 
The  journals  in  which  these  charts  have  appeared  have  been  located, 
however,  in  the  city  in  which  was  the  office  at  which  the  meteorological 
charts  had  been  prepared.  It  was  not  of  record  that  a  weather  chart, 
prepared  at  any  central  office  in  Europe  or  the  United  States,  had  been 
so  arranged  for  that  it  could  be  telegraphed  in  such  form  as  to  appear 
in  the  lines  of  its  charting  simultaneously  in  the  journals  of  different 
cities,  each  city  widely  separated  from  the  others,  and  this  telegraphing 
and  printing  so  rapidly  done  that  the  map  might  accompany  the  print- 
mg  at  any  city  of  the  data  for  the  day,  from  the  study  of  which  data 
the  map  itself  had  been  charted  at  the  central  office  in  some  other  city. 
The  duties  of  this  office  are  of  such  a  nature  that  all  of  the  chart-tele- 
graphing must  be  based  upon  plans  which  will  enable  all  of  the  condi- 
tions thus  stated  to  be  filled.  An  attempt  to  transmit  journal  charts  of 
this  description  to  answer  such  a  purpose  was  made  at  the  time  of  the 
Centennial  Exhibition  of  the  United  States,  when  a  daily  weather  chart 
to  accompany  the  daily  weather  report  issued  daily  at  that  Exhibition 
was  telegraphed  each  morning  from  the  office  of  the  Chief  Signal  Officer 
at  Washington  to  the  station  of  the  Signal  Service  exhibit  in  the  Gov- 
ernment Building  at  the  Exhibition  at  Philadelphia,  and  appeared'each 
day  as  the  official  weather  chart  issued  in  separate  copies  at  the  Exhi- 
bition and  also  in  the  columns  of  a  daily  journal  there  printed  for  daily 
issue. 

These  charts  were  transmitted  by  process  of  autographic  telegraphy 
which  could  not  be  effected  at  great  distances.  They  required  special 
instruments.  Within  a  year  past  the  studies  and  experiments  conducted 
at  this  office  and  having  relation  to  this  subject  have  resulted  in  such 
plans  that  it  is  now  found  not  difficult  to  transmit  to  any  city  which  can 
be  reached  by  telegraph,  and  without  the  use  of  special  telegraphic 
instruments,  such  data  as  will  permit  the  charts  prepared  in  the  office 
to  be  exhibited  in  any  city  or  cities  to  which  the  data  are  sent,  in  chart- 
lugs  precisely  similar,  of  any  size,  and  to  appear  printed  in  the  columns 
of  the  daily  journals  at  the  same  time  that  the  forecasts  had  at  this 
office,  from  the  study  of  the  original  chart,  appear  printed  in  the  sam© 
journal.  ;  xj.  * 
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The  difficulty  uo  longer  exists  as  to  the  telegraphic  transmission  of 
the  chart.  On  May  9,  1879,  the  issue,  daily,  of  a  chart  so  transmitted 
by  telegraph,  from  Washington,  was  commenced  in  the  Daily  Graphic, 
a  journal  printed  in  New  York,  and  this  issue  has  been  continued  daily, 
except  Sundays.  The  processes  are  not  yet  considered  perfect.  It  is 
hoped  to  obtain  more  satisfactory  results. 

It  is  not  necessary  to  dilate  here  upon  the  advantages  to  result  from 
the  power  of  transmitting  to  any  number  of  places  and  to  any  distance 
at  which  telegraphing  is  possible,  with  the  rapidity  of  a  telegraphic 
dispatch,  copies  of  the  charting  of  the  weather  conditions  over  any  ex- 
tent of  the  earth's  surface,  the  copies  exactly  similar  and  made  at  any 
central  office  at  which  the  proper  data  have  been  concentrated. 

The  forms  of  the  bulletins  heretofore  referred  to  as  those  published 
daily  for  the  use  of  farmers,  of  the  special  bulletins  issued  for  the  use  of 
seamen,  for  the  river  reports,  for  the  canal  reports,  for  railway  bulletins, 
and  for  the  varied  interests  which  the  information  borne  upon  the  bul- 
letins is  intended  to  benefit,  change  gradually  with  increasing  knowl- 
edge and  facilities.  Each  form  has  its  object.  The  number  of  bulletins 
issued  at  each  station  is  closely  scrutinized  and  is  reduced  to  the  smallest 
number  which  can  be  wisely  used. 

The  publication  of  the  Monthly  Weather  Eeview  and  of  the  Weekly 
Weather  Chronicle  has  been  continued  during  the  year.  The  monthly 
issues  of  the  Eeview  are  given  in  the  appendix  (Papers  33  to  44). 

The  scope  of  the  Monthly  Eeview  has  become  coextensive  with  the 
number  of  reports  received  both  by  telegraph  and  mail,  all  of  which  are 
valuable  for  reference,  and  a  study  of  which  enters  necessarily  into  the 
study  for  the  preparation  of  each  Eeview.  The  collection  of  material 
for  this  paper  permits  also  the  study  of  especial  storms,  descriptions  of 
or  facts  relating  to  which  are  given  in  the  local  journals  of  the  region 
over  which  they  pass,  or  in  the  shipping  news  communicated  by  vessels 
encountering  them  at  sea.  The  charts  which  accompany  each  issue  of 
the  Eeview  exhibit  the  uses  made  of  meteorological  data.  Each  of 
these  charts  is  to  some  extent  the  reduction  of  data  first  chronicled  om 
two  hundred  and  forty  study-charts  for  the  month.  It  will  be  readily 
understood  how  much  this  monthly  reduction  simplifies  the  work  of 
generalization  for  the  year.  The  Eeview  exemplifies,  also,  to  some  ex- 
tent, the  consideration  of  the  great  mass  of  data  before  mentioned  as 
entering  upon  the  files  at  this  office.  Each  issue  of  the  Eeview  con- 
tains, under  the  head  of  "  Notes  and  Extracts,"  a  brief  summary  of 
meteorological  intelligence,  compiled  from  the  publications  received  at 
this  office,  and  by  which  the  marked  advances  in  meteorological  science 
iire  readily  brought  to  the  notice  of  the  numerous  correspondents  co- 
operating'with  tiie  service.  The  section  added  in  1877,  under  the  head- 
ing of  "International  Meteorology,"  has  been  continued  during  the  year 
just  passed.  Additional  charts,  embracing  the  northern  hemisphere, 
"now  accompany  the  Eeview  and  will  be  found  referred  to  and  described 
in  the  text  of  the  Eeviews  under  tliis  heading.  The  wide  circulation 
given  this  Eeview  meets,  in  ])art,  the  popular  wish  expressed,  here  and 
in  foreign  countries,  for  generalization  prepared  at  this  office,  while  the 
receipt  of  a  copy  of  the  Eeview  by  each  one  of  the  hundreds  of  the  vol- 
iiiitni  v  ()l),s(M'\crs,  now  its  corrcs])()iidonts,  ;it  points  extending  in  their 
i;Mi!^(i  iiroiiiitl  Mi(>.  eai'th,  is  accepted  by  tliem  as  at  once  :i  siillicieut 
ncknowledgtiient  of,  and  compensation  for,  the  labor  of  making  their 
(hiily  reports. 

It  is  an  advantage  of  the  chart  issues  of  the  Eeview  that  thoy  are  con- 
tinued from  montli  to  month,  and  thus  enaWe  tho  meteoric  coudition« 
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existing  upon  the  earth's  surface  to  be  studied  contiuuouisly  aud  in  a 
regular  sequence. 

The  preparation  of  the  matter  for  the  publication  of  the  ^'  Synopses, 
Indications,  and  Facts,"  commenced  in  1872,  has  been  continued. 
Thirty-live  volumes  of  the  bound  Daily  Bulletins,  with  accompanying 
charts,  had  been  issued  up  to  June  30, 18S0,  and  other  volumes  are  ex- 
pected to  follow  as  rapidly  as  they  can  be  obtained  from  the  printer. 

As  described  in  preceding  annual  reports,  these  volumes,  issued  in 
sequence,  one  for  each  month,  contain  the  records  of  all  the  tri-daily 
telegraphic  reports  received  at  the  office  from  the  dates  at  which  such 
records  commenced ;  the  tri-daily  charts,  upon  the  study  of  which  each 
report  was  on  that  day  issued,  together  with  a  statement  of  "  facts  "  or 
meteoric  conditions  which  subsequent  reports  have  shown  as  actually 
existing  during  the  time  and  in  the  district  for  which  each  forecast  was 
made.  The  maps  afford  a  meteorological  record  as  compact  as  ought  to 
be  desired  for  especial  researclies  or  for  generalization  to  be  based  upon 
continued  series  of  meteorological  observations.  The  volumes  them- 
selves are  useful  for  purposes  of  exchange,  and  bring  to  the  office  pub- 
lications sent  in  return  exchange  fully  equaling  their  value.  They 
constitute  a  meteoric  record  more  full,  perhaps,  than  any  other  now  is- 
sued. 

It  was  estimated  in  the  last  annual  report  that  by  the  publications  of 
this  office,  which  have  been  above  referred  to ;  by  the  cautionary  signals 
displayed  by  day  or  at  night  on  coasts  or  at  ports  in  times  of  probable 
danger ;  by  the  announcement  of  probable  changes  of  weather  in  the  Syn- 
opses and  Indications  furnished  tlirice  daily  to  the  press  ;  the  Farmer's 
Bulletin,  exhibited  at  so  many  villages  and  hamlets  in  the  interior  ;  the 
river  and  canal  reports  made  with  reference  to  river  and  canal  interests ; 
the  bulletins  and  data  exhibited  at  all  the  great  cities  and  ports  ;  the 
symbol  maps  displayed  in  boards  of  trade  rooms  and  rooms  of  chambers 
of  commerce ;  the  Weekly  Chronicle  and  Monthly  Weather  Keview  furn- 
ished to  agricultural  societies,  commercial  associations,  aud  correspond- 
ents of  the  office ;  the  daily  weather  maps ;  the  monthly  charts ;  and, 
finally,  the  charts  condensing  the  results  of  years  of  observation,  the 
information  emanating  from  this  office  was  received  in  some  form  daily 
at  no  less  than  one-third  of  all  the  households  of  the  United  States. 

To  tills  wide  diffusion  there  has  been  added,  since  the  date  of  that  re- 
port, the  increased  circulation  had  by  the  two  thousand  eight  hundred 
and  eighty-nine  railway  bulletin  stations  heretofore  referred  to. 

As  hitherto  related  in  this  report,  while  treating  of  the  subject  of  in- 
ternational meteorology,  the  work  of  the  office  reaches  later,  by  its  pub- 
lications, nearly  every  prominent  establishment  in  the  world.  It  is 
considered  that  it  contributes  to  the  world's  work  published  material 
valuable  now,  to  be  more  so  in  the  future,  and  sufficient  of  itself  to  com- 
pensate for  the  whole  cost  of  this  service  from  its  commencement. 

The  different  reports  of  the  office,  of  which  mention  has  thus  been 
made,  continue  to  be  favorably  received  in  the  communities  for  which 
they  have  been  furnished.  Their  uses  are  acknowledged  by  commercial 
associations  and  other  official  bodies. 

The  regular  daily  publication  of  the  reports  of  forecasts  by  the  press, 
now  continued  for  nine  years  without  cost  to  the  United  States,  is  con- 
sidered as  an  evidence  of  their  usefulness  and  of  the  favor  with  which 
they  are  received  by  the  communities  for  which  they  are  intended. 

The  office  continues  to  be  in  correspondence,  in  reference  to  its  duties, 
with  committees  appointed  for  the  purpose  by  the  boards  of  trade  and 
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chambers  of  commerce  of  tlio  principal  cities  in  the  Union,  and  also  witli 
a  large  nnmber  of  agricultural  societies. 

Permanent  committees,  appointed  by  boards  of  trade,  chambers  of 
commerce,  &c.,  have  been  in  co-operation  with  this  office  since  1877. 
These  committees  inspect,  in  compliance  with  the  request  of  the  Chief 
Signal  Officer,  the  local  offices  of  the  service  at  the  places  in  which  the 
committees  may  be  appointed,  and  report  monthly  to  this  office  upon 
the  condition  and  utihty  of  the  service  in  their  vicinities.  The  boards  in 
this  way  at  once  co-operate  with  this  office  and  share  the  responsibility 
for  its  success. 

The  resolution  upon  which  these  committees  were  established,  as 
adopted  by  a  number  of  the  prominent  associations  of  the  United  States, 
is  as  follows : 

Resolved,  That  the  meteorological  committee  of  the  board  of  trade  (or  chamber  of 
commerce)  shall  be  a  permanent  committee,  and  that  the  names  of  the  members,  and 
any  changes  in  membership,  be,  in  each  case,  formally  notified  to  the  Chief  Signal 
Officer  of  the  Army.  The  committee  will  confer  with  the  Chief  Signal  Officer  and 
will  bring  before  the  board  (or  chamber)  all  matters  requiring  its  action,  as  relating 
to,  or  needed  for,  the  improvement  of  the  Signal  Service. 

The  organizations  which  have  adopted  this  resolution  are  enumerated 
in  Paper  45.  There  are  rules  for  the  government  of  these  committees, 
together  with  the  form  of  reports  they  are  desired  to  furnish  monthly. 

The  appointment  of  these  committees  alibrds  at  once  a  board  of  refer- 
ence, to  which  questions  of  local  interest  may  be  referred  for  their  views, 
and  provides  an  authorized  source  from  which  this  office  may  learn  of 
its  successes  or  failures,  and  be  thus  enabled  to  direct  its  efforts  in  the 
several  locaUties.  It  furnishes  also  a  local  supervision  by  parties  inter- 
ested themselves  through  their  personal  interests  in  the  successful  dis- 
charge of  the  duties  of  the  service,  and  who  will  strive,  for  this  reason, 
to  best  advise  how  that  success  may  be  attained. 

The  services  of  these  committees  have  been  found  to  render  important 
aid  to  the  work  of  the  office.  The  supervision  had  by  them  is  very  nec- 
essary, and  has  had  a  good  effect.  Their  duties  involve  a  responsibility 
which  has  been  appreciated  by  the  members  of  the  committee. 

A  list  of  disasters  ui)on  the  lakes,  comprising  those  only  which  have 
resulted  from  stress  of  weather,  during  the  year  ending  June  30,  1880, 
compiled  by  Sergeant  William  Finn,  Signal  Corps,  U.  S.  A.,  in  charge 
of  the  Milwaukee  station,  is  given  in  Paper  40. 

Paper  47  contains  the  names  of  places  from  which  requests  have  been 
received  for  the  establishment  of  signal  stations,  but  at  whicli  stations 
had  not  been  established  June  30, 1880. 

The  total  solar  eclipse  that  occurred  on  the  29th  of  July,  1878,  was 
made  the  occasion  of  numeroirs  interesting  observations  throughout  the 
United  States  by  the  officers  and  enlisted  men  and  the  co-operating  vol- 
untary observers  of  the  Signal  Ser\dce. 

A  full  account  of  these  observations,  together  with  some  of  the  results 
to  be  deduced  therefrom,  will  be  found  in  the  accompanying  report  by 
Cleveland  Abbe,  assistant.    (Paper  48.) 

It  appears  from  this  report  that  the  data  accumulated  in  the  archives 
of  the  Signal  Office  were  made  useful  by  the  preparation  in  advance  of 
a  table  showing  the  probable  character  of  the  weather  to  be  expected 
that  day,  by  means  of  which  observers  were  enabled  to  select  stations 
having  prospects  of  clear  or  fair  weather. 

Most  extensive  preparations  Avere  made  at  many  Signal  S(>r\i('e  sta- 
tions. Among  which  may  bo  specially  mentioned  J'ikc's  P(>;i  k,  (^)lorado 
Springs,  Virginia  City,  Key  West,  Havana.   The  expedition  to  the  sum- 
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mit  of  Pike's  Peak  was  under  the  personal  supervision  of  the  late  Chief 
Signal  Offlcer  and  his  assistant,  Professor  Abbe. 

In  all  there  were  received  reports  from  300  stations  or  localities,  100 
of  which  are  published  in  full  in  this  general  report. 

It  is  believed  that  special  interest  and  value  attaches  to  the  observa- 
tions and  suggestions  made  in  connection  with  the  subject  of  the  exten- 
sion of  the  solar  corona,  its  connection  with  streams  of  meteors,  the  re- 
liability of  Regnault's  psychrometric  formula,  the  total  amount  of  light 
received  from  the  solar  corona,  the  fall  of  temperature  during  totality, 
the  official  phenomena  attending  totality,  and  the  position  of  the  shadow 
band  or  belt  of  total  obscuration  as  defined  by  observations  of  duration 
of  eclipse. 

A  collection  of  29  engravings  accompanies  the  report,  giving,  thus,  a 
graphic  representation  of  the  appearance  of  the  corona  to  observers 
scattered  all  along  the  belt  of  totality  from  Idaho  to  Cuba,  and  all  which 
combine  to  demonstrate  that  the  corona  in  all  its  main  features  remained 
unchanged  during  the  hours  occupied  by  the  shadow  in  traversing  this 
distance. 

Professor  Abbe  has  given  a  very  full  collection  of  references  to  the 
sources  of  our  knowledge  of  the  latitudes  and  longitudes  of  the  stations 
occupied  by  the  eclipse  observers,  to  which  those  desiring  to  pursue 
further  investigations  will  probably  have  frequent  occasion  to  refer. 
He  has  also  added  a  brief  study  of  the  theory  of  the  August  psychrom- 
eter,  whence  he  infers  that  if  the  Signal  Service  is  to  continue  the  use 
of  this  instrument  there  should  be  at  once  instituted  a  satisfactory  com- 
parison, at  high  and  low  and  at  very  dry  stations,  with  the  Dew-point 
apparatus  of  Eegnault,  Dives,  &c.  Incidentally  to  this  he  gives  the  re- 
sult of  a  comparison  of  thermometers,  which  enforces  the  importance  of 
adopting  in  the  Signal  Service  work  the  latest  requirements  in  ther- 
mometry. 

Especial  thanks  are  due  to  the  voluntary  observers  Prof.  F.  H.  Loud, 
0.  Gr.  Boerner,  and  to  the  sergeants  of  the  Signal  Service  J.  A.  Barwick, 
Wm.  Black,  Eufus  Choate,  E.  McGovern,  M.  J.  Shanefelter  and  the 
Signal  Service  Observer  Ohas.  Hasselbrink,  for  the  ability  and  energy 
shown  by  them  in  the  execution  of  the  work  undertaken. 

To  the  hearty  co-operation  of  the  Engineer  Bureau,  the  Quartermas- 
ter's and  Surgeon-General's  Offices,  the  officers  of  the  IJ.  S.  Geological 
and  Geographical  Survey,  of  the  Coast  Survey,  and  of  the  telegraph 
and  railroad  companies  the  office  is  also  much  indebted. 

By  direction  of  the  Chief  Signal  OflScer,  Private  John  P.  Pinley,  Sig- 
nal Corps,  U.  S.  A.,  investigated  and  prepared  a  report  upon  the  re- 
markable tornadoes  of  May  29  and  30,  1879,  occurring  in  the  States  of 
Kansas,  Missouri,  Nebraska  and  Iowa.  The  storms,  thirteen  in  num- 
ber, most  of  which  passed  through  Central  Kansas  and  Western  Missouri, 
developed  unusual  violence  and  the  characteristic  peculiarities  of  this 
class  of  atmospheric  disturbances.  In  no  instance  was  there  an  excep- 
tion reported  to  the  usual  direction  of  translation  of  the  storm-cloud, 
viz:  from  southwest  to  northeast;  and  with  equal  invariability  the 
movement  of  the  whirling  air  within  the  cloud  vortex  was,  according  to 
aU  the  statements  collected  from  eye-witnesses,  from  right  to  left,  or 
contrary  to  the  direction  of  the  hands  of  a  watch.    (Paper  49.) 

By  means  of  charts,  both  topographical  and  meteorological,  and  a 
large  number  of  carefuUy-prepared  sketches  accompanying  the  text,  a 
faithful  effort  has  been  made  to  present  an  exhaustive  consideration  of 
aU  of  the  available  data. 

Particular  attention  has  been  given  to  a  most  important  feature  in  the 
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study  of  tliis  class  of  storms,  viz:  tlie  reference  of  every  object  acted 
upon  by  the  wind  to  its  relative  position  regarding  the  supposed  center 
of  the  storm-track.  This  treatment  gives  at  once  the  most  available 
factors  in  determining  the  various  actions  of  the  storm-cloud,  its  peculiar 
form  at  different  points  in  the  storm-track,  and  an  opportunity  to  in- 
vestigate intelligently  any  irregularities  or  departures  from  the  usual 
mode  of  action.  A  collection  of  data  and  its  proper  disposition  with  a 
view  to  elucidate  the  mooted  question  of  the  tornado's  origin  has  been 
attempted  with  much  earnestness,  and  it  is  hoped  with  equal  success. 
The  independent  character  of  these  storms  which  distinguishes  their 
rightful  claim  as  a  distinct  class  of  atmospheric  phenomena,  strictly 
termed  tornadoes,  is  attested  by  a  strong  chain  of  evidence.  This  point 
is  more  elaborately  considered  under  the  head  of  a  general  essay  on 
tornadoes  accompanying  the  report,  covering  a  field  of  investigation 
which  includes  the  most  important  storms  of  this  class  examined  in 
previous  years  under  the  direction  of  the  Chief  Signal  Ofdcer,  and  em- 
bodied in  his  annual  report.  In  connection  therewith,  and  having  the 
same  end  in  view,  a  series  of  tables  were  prepared  combining  a  collec- 
tion of  some  three  hundred  tornadoes,  reaching  back  as  far  as  1794,  and 
arranged  under  a  classification  of  some  fifteen  general  characteristics, 
showing  very  graphically  their  marked  individuality. 

Twelve  charts  have  been  prepared  by  First  Lieut.  A.  W.  Greely,  act- 
ing signal  officer,  which  shows  by  isothermal  lines  for  each  five  degrees 
the  mean  temperature  of  the  United  States  from  1871-1880,  for  each 
month  of  the  year.  They  are  drawn  on  the  same  scale,  and  are  intended 
for  reference  and  comparison  with  the  monthly  charts  of  temperature 
which  are  regularly  issued  from  this  office  with  the  "Monthly  Weather 
Eeview." 

On  these  maps  is  graphically  represented  the  following  data  : 

1st.  Monthly  mean  temperatures  at  the  Signal  Service  stations  from 
July  1,1871  (or  from  the  various  dates  of  establishment  of  the  later  sta- 
tions), to  October  1,  1880. 

2d.  Monthly  mean  temperatures  given  in  the  reports  of  the  Army 
post  surgeons  from  July  1,  1874,  to  October  1,  1880. 

3d.  Monthly  mean  temperatures  observed  and  reported  by  voluntary 
observers  of  the  Signal  Service  from  January  1, 1874,  to  October  1, 1880. 
These  reports  are  sufficiently  numerous  to  render  possible  such  chart- 
ing as  shows  with  considerable  accuracy  the  mean  monthly  thermal  con- 
ditions of  the  country  east  of  the  97°  meridian  for  the  past  nine  years, 
and  to  the  westward  for  the  past  six  years.  No  means,  Signal  Service 
or  voluntary,  have  been  used  which  do  not  cover  at  least  three  consec- 
utive years,  and  but  very  few  of  less  than  six  years'  duration.  The 
means  relating  to  regular  Signal  Service  stations  are  generally  one- 
fourth  the  sum  of  the  7  a.  m.,  2  p.  m.,  and  twice  the  9  p.  m.  (local  mean 
time)  observed  tonperatures. 

At  certain  telegraphic  stations  of  the  Signal  Service  in  Arizona,  Da- 
kota,, New  Mexico  and  Texas,  where  only  simultaneous  observations  at 
7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.  (Washington  mean  time), have  been  made, 
one-third  of  their  sums  have  been  used  as  a  mean ;  such  means  will  be 
found  to  differ  but  slightly  from  the  true  means. 

The  means  reported  by  the  Army  post  surgeons  are  one-third  of  the 
sums  of  the  observed  temperatures  at  7  a.  m,,  2  p.  m.,and  9  p.  m.  (local 
mean  time),  as  also  are  the  greater  part  of  those  reported  by  voluntary 
observers.  For  the  purpose  had  in  view,  it  Avas  deemed  best  not  to  cor- 
rect for  want  of  uniformity  in  methods  of  deducing  dally  means.  The 
discrepancies,  resulting  from  dissimilar  methods  of  obtaining  such  means, 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


217 


are  evidently  less  important  than  those  arising  from  systematic  errors 
of  observers,  from  the  use  of  unreliable  instruments,  which  have  not 
been  compared  with  an  accepted  standard,  and  above  all  are  from  the 
widely  different  methods  of  exposing  thermometers.  To  insure  accu- 
racy, the  Signal  Service  means  on  which  these  charts  are  based  have 
been  carefully  compared  and  checked,  and  in  doubtful  cases  the  monthly 
mean  has  been  computed  anew  from  the  driginal  observations. 

In  determining  the  direction  of  the  isotherms  the  greatest,  indeed 
predominating,  weight  has  been  given  to  the  Signal  Service  means. 

The  isotherms,  where  crossing  mountain  ranges,  express  the  temper- 
ature not  of  the  peaks  or  elevated  and  isolated  stations,  but  of  adiacent 
valleys,. 

The  method  has  been  adopted  of  connecting  mean  temperatures  of 
equal  value  in  contiguous  valleys  or  plateaus  by  a  nearly  direct  route, 
giving  the  lijafes  only  such  curves  and  directions  as  have  been  suggested 
by  the  data  collected. 

It  is  evident  that  the  isotherms  of  the  tops  of  mountain  ranges  vary 
most  materially  from  those  of  the  valleys  at  their  bases,  and  that  the 
outlines  of  isotherms  on  such  mountains  depend  very  largely  on  the  con- 
tour of  the  ranges  at  any  given  elevation. 

Even  were  it  desirable  to  dra;g^  lings  based  on  elevation  and  the  very 
scanty  data  available  from  elevated  stations,  the  size  of  these  charts 
would  have  precluded  it.  These  charts  arfe  not  for  insertion  in  this  re- 
port, but  may  be  had  on  application  to  this  ofidce. 

Lieut.  A.  W.  Greely,  acting  signal  ofdcer,  has  prepared  a  list  of 
auroras  for  insertion  in  this  annual  report.  (Paper  50.)  The  list  com- 
prises all  auroras  (in  North  America)  reported  to  this  office  by  Signal 
?o^I^^mf^*^^  voluntary  observers,  from  August  1,  1873,  to  December  31, 
lb  i 5.  Ihe  arrangement  is  chronological  and  geographical.  The  places 
at  which  the  aurora  has  been  observed  have  been  entered  alphabetically 
under  the  name  of  the  State  or  political  division  in  which  these  places  are 
situated.  Following  the  name  of  the  place  is  given,  when  practicable, 
the  hour  of  commencement  and  ending  of  the  display.  In  cases  where 
the  time  was  given  by  the  observer  as  evening  or  morning,  <'p.  m."  and 
'  a.  m."  are  respectively  used.  Where  no  time  is  given  the  observer 
^as  simply  reported  that  an  aurora  occurred  on  that  date. 

Wherever  a.  m.  occurs  it  refers  to  time  preceding  sunrise  of  the  date 
given ;  p.  m.,  in  like  manner,  refers  to  time  after  sunset  on  the  day 
named.   Without  it  is  otherwise  specified,  mean  local  time  is  given. 

Many  of  the  auroras  for  which  no  time  is  given  were  probably  ob- 
served at  9  p.  m.,  local  time,  that  being  the  only  hour  of  darkness  at 
which  volunteer  observations  are  regularly  made  by  the  voluntary  ob- 
servers of  the  Signal  Service. 

In  cases  where  it  is  very  doubtful  if  the  phenomena  were  auroras  an 
ttse™  "^^^^^       ^^^^  inserted.    Such  marks  have  been  sparingly 

Where^the  observer  has  reported  a  display  as  continuing  at  his  last 
observation,  where  its  obscuratiou  has  occurred  while  yet  bright,  where 
the  hour  of  commencement  but  not  of  ending  has  been  reported  (and 
vice  versa),  m  such  cases  there  have  been  respectively  used  ''till  after," 
"obscured,"  "from,"  and ''till." 

Lieutenant  Greely  has  also  prepared  an  index  to  the  appendices  of  the 
1  I^eports  of  the  Chief  Signal  Ofificpr  of  the  Army  from  1870  to 

1879,  inclusive.  Charts  and  maps  are  given  their  running  numbers. 
(Paper  51.) 

In  the  instrument-room  of  the  office  one  thousand  four  hundred  and 
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fifty-eight  meteorological  instruments  have  been  carefully  compared  with 
the  official  standards  during  the  year  ending  June  30,  1880,  and  one 
thousand  one  hundred  and  sixty-seven  have  been  issued  during  the 
same  period.  Experiments  with  different  forms  of  self-registering  ap- 
paratus have  been  continued  systematically  with  the  view  of  securing 
forms  adapted  to  general  use  on  station. 

Seven  hundred  and  eighty-eight  meteorological  instruments  have  been 
purchased  for  station  use  and  seven  hundred  and  fifty-seven  have  been 
issued  during  the  year  ending  June  30, 1880. 

The  artisan  work  in  the  instrument-room  and  repair-shop  of  the  office 
continues  to  increase  steadily  in  amount  with  the  increased  distribution 
of  instruments  and  the  number  of  stations. 

The  practice  of  sending  instruments  by  mail,  in  the  charge  of  postal 
agents,  under  the  special  arrangement  for  this  purpose  made  with  the 
Postmaster-General,  continues  to  be  of  material  benefit  to  this  office. 
The  superintendent  of  the  railway  mail  service  and  his  assistants  of  the 
Post-Office  Department  have  rendered  careful  and  energetic  aid  in  this 
work  of  transportation.  Such  aid  is  important  to  a  service  which  reaches 
into  every  portion  of  the  United  States. 

A  considerable  number  of  instruments,  anemometers,  hygrometers, 
water-thermometers,  rain-gauges,  &c.,  have  been  issued  to  the  Chief  of 
the  Bureau  of  Navigation  of  the  Navy  Department  for  use  on  vessels  of 
the  United  States  Navy  in  making,  in  co- operation  with  this  office,  the 
naval  series  of  simultaneous  observations  directed  by  the  honorable  Sec- 
retary of  the  Navy  in  General  Order  No.  220,  dated  December  25, 1876. 
This  office  supplies,  upon  proper  application  and  receipt,  any  instru- 
ments required  for  this  purpose.  Eeports  of  naval  observations  trans- 
mitted to  this  office  are  entered  on  the  International  Bulletin  and  are 
charted  upon  the  International  Weather  Charts. 

A  number  of  instruments  have  been  furnished  for  temporary  use  on 
vessels  of  the  commercial  marine  engaged  in  similar  co-operation  upon 
the  marine  series  of  observations. 

The  regular  weather  reports  have  been  received  during  the  year  over 
the  wires  of  the  Western  Union,  Northwestern,  International  Ocean,  and 
American  Union  Telegraph  Companies.  Seven  hundred  and  forty-eight 
thousand  three  hundred  and  eighty -four  cipher  words  of  weather  reports 
have  been  received  at,  and  thirty-six  thousand  six  hundred  sent  from  this 
office  during  the  year  ending  June  30, 1880.  Eighteen  thousand  five  hun- 
dred and  sixty  telegraphic  messages  (exclusive  of  those  sent  and  received 
by  the  sea-coast  hue),  other  than  weather  reports,  were  received,  and 
thirteen  thousand  live  hundred  and  seventy  sent  in  the  same  period. 
There  were  also  received  during  the  same  period  seven  thousand  and 
seventy-six  cipher  words  of  special  river  reports. 

The  plans  of  working  forms  of  telegraphic  circuits,  and  the  rapidity 
of  telegrai^hic  worlt  by  them  assured  to  the  service,  have  been  sufficiently 
referred  to  in  preceding  reports.  They  have  given  satisfactory  results 
throughout  the  year  past. 

The  average  time  elapsing  from  the  time  at  which  the  reading  of  the 
instruments  have  been  hml  at  the  two  hundred  and  forty-seven  separate 
stations  scattered  throughout  tlie  United  States  and  Territories  to  that 
at  which  the  reports  based  on  these  readings  have  been  telegraphed  to 
the  press  and  to  the  distributing  stations  has  been  one  hour  and  forty 
minutes. 

It  has  been  mentioned  in  preceding  reports,  but  it  is  proper  to  again 
call  attention  to  the  fact,  as  on©  of  the  consequences  resulting  from  the 
organization  of  this  office,  that,  by  the  use  of  ciphers,  improved  with 
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the  experience  of  years,  tlie  facility  with  which  constant  practice  has 
rendered  practicable  the  telegraphic  work  necessary  for  the  reports,  and 
the  understandings  arrived  at  with  telegraphic  companies,  the  annual 
cost  of  the  telegraphic  communications  of  the  office  has  been  reduced 
by  many  thousand  dollars.  As  an  actual  annual  saving,  this  must 
be  considered  as  a  saving  to  the  Treasury  of  the  United  States  of  an 
equal  number  of  thousands  of  dollars.  In  the  early  days  of  the  duty  the 
telegraphic  companies  overestimated  the  labor  required  for  the  service, 
and  the  difaculties  to  be  encountered  by  them  in  discharging  it  with  the 
regularity  and  the  vigor  demanded.  With  the  long  experience  of  years 
the  difficulties  of  this  nature  have  vanished. 

With  the  plans  now  for  ten  years  tested  on  this  continent  there  has 
been  found  no  difficulty  in  collecting  with  sufficient  rapidity  meteoro- 
logical data  had  over  the  widest  extent  of  this  continent's  surface,  and 
reaching  from  the  Atlantic  to  the  Pacific  Ocean. 

The  application  of  similar  plans  for  the  telegraphic  collection  of  data 
for  any  similar  purpose  whenever  undertaken  by  any  government  or 
combination  of  governments  upon  the  distant  continents,  as  those  of 
Europe,  Asia,  or  Africa,  cannot  fail  to  be  attended  with  similar  results. 

The  relations  of  the  office  with  the  telegraphic  companies  are  now 
cordial  everywhere.  It  lias  come  to  be  recognized  that  when  this  office 
insists  upon  work  at  very  economical  rates,  and  sometimes  upon  unusual 
telegraphic  facilities,  it  is  compelled  to  do  so  by  the  plainest  dictates 
of  duty. 

The  duties  of  this  office,  as  charged  with  the  supervision  of  the  tele- 
graphic duties  of  the  War  Department,  and  especially  responsible,  when 
need  be,  for  the  prompt  transmission  and  proper  care  of  the  messages 
of  the  President  and  Secretary  of  War,  and  other  superior  authorities, 
together  with  the  recognized  position  of  the  Chief  Signal  Officer,  as  the 
agent  of  the  Secretary  of  War,  in  the  control  and  management  of  the 
interior  lines  now  constructed  and  worked  upon  the  frontier,  and  con- 
necting as  well  military  posts  and  stations  as  the  villages  and  hamlets 
of  the  advancing  frontier  populations,  devolve  upon  the  office  many 
cares  and  the  settlement  of  many  and  novel  questions  involving  the 
relations  of  the  United  States  and  the  different  telegraph  companies. 
In  all  these  matters,  the  assistance  and  advice  formerly  given  the  office 
by  the  distinguished  lawyers,  then  acting  as  special  assistants  to  the 
Attorney-General,  the  Hon.  William  Whi,ting,  at  one  time  Solicitor  of 
the  War  Department,  and  the  Hon.  Eeverdy  Johnson,  formerly  Attor- 
ney-General of  the  United  States,  both  then  acting  as  special  assistants 
to  the  Attorney-General,  have  proven  of  the  greatest  advantage. 

Few  questions  have  arisen,  or  are  likely  to  arise,  which  will  fail  to  find 
their  settlement  in  the  lucid  opinions  and  wise  instructions  prepared  by 
these  gentlemen. 

With  the  increasing  population  of  the  country,  the  unusual  progress 
of  civilization  in  the  interior  west  of  the  Mississippi,  the  multiplicity  of 
the  public  business,  and  the  habitually  greater  use  of  telegraphy  in  pub- 
lic affairs,  render  it  more  important  that  the  dispatches  of  the  "^superior 
civil  and  military  authorities  should  certainly  reach  the  persons  to  whom 
they  are  addressed,  and  be  securely  protected  from  inspection  by  im- 
proper persons.  The  gravest  affairs  may  be  complicated  by  the  delay 
or  the  improper  revelation  of  official  telegraphic  dispatches.  The  care 
of  the  office  is  always  given  to  this  protection  when  informed  that  it  is 
desired. 

The  relations  of  the  office  with  the  different  telegraphic  companies  en- 
able it  to  secure,  in  time  of  need,  a  rapidity  and  a  certainty  of  transmission 
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of  particular  dispatclies,  wliick  may  especially  need  such  action,  perhaps 
not  to  be  had  by  any  other  agency'.  The  experience  already  had  in  the 
management  of  frontier  lines,  under  the  novel  circumstances  in  which 
those  existing  upon  the  frontier  have  been  placed,  has  afforded  such  sug- 
gestions as  to  plans  of  working  them  as  to  warrant  the  belief  that,  as 
facilities  permit,  they  will  compare  favorably  in  the  rapidity  of  their 
work  with  those  existing  wholly  within  the  limits  of  civilized  and  settled 
regions. 

The  increasing  use  of  the  United  States  lines  for  commercial  purposes, 
as  they  extend  into  the  interior  and  upon  the  frontiers,  into  regions  the 
development  of  which  they  greatly  advance,  place  upon  the  wires  many 
important  messages  entitled,  as  is  matter  passing  through  the  mails  of 
the  United  States,  to  official  protection. 

The  sea-coast  service  of  the  Signal  Service,  in  connection  with  the 
Life-Saving  Service,  has  been  referred  to  and  described  in  x)recediug  re- 
ports. The  total  length  of  the  sea-coast  lines  constructed  by  this  office 
is  now  six  hundred  and  ten  miles.  There  is  left  for  this  report  little 
more  than  rehearsal.  The  coast  lines  are  connected  with  this  office  by 
leased  wires  from  Cape  May,  Lewes  and  Norfolk.  The  telegraphic  lines, 
reaching  from  Sandy  Hook  to  Cape  May,  from  Cape  Henlopen  to  Chin- 
coteague,  and  from  Norfolk  by  the  way  of  Cape  Hatteras  to  Wilmington 
and  the  mouth  of  Cape  Fear  Eiver,  on  the  most  frequented  and  in  some 
places  the  most  dangerous  coasts  of  the  United  States,  have  been  con- 
tinued in  operation.  The  stations  upon  these  lines  are  occupied  and  the 
telegraphic  hues  are  operated  by  enlisted  men  of  the  Signal  Corps. 
(Map  22.) 

During  the  year  a  telegraph  line  was  constructed  by  enlisted  men  of 
the  Signal  Corps,  under  the  immediate  supervision  of  First  Lieut.  W.  E. 
Berkhimer,  acting  signal  officer,  from  the  Delaware  Breakwater,  Del., 
to  Chincoteague,  Va.  The  line,  CO  miles  in  length,  was  commenced 
October  18,  1879,  and  completed  November  9, 1879.  The  poles  are  iron, 
placed  25  to  the  mile,  and  far  enough  back  from  the  surf  line  to  be  secure 
from  storms  and  atthe  same  time  easy  of  access  in  cases  of  vessels  coming 
ashore.  The  construction  of  this  line  has  practically  proven  the  value 
of  iron  over  wooden  poles  for  sea-coast  telegraph  lines.  From  the  date 
of  its  completion,  November  9,  1879,  to  June  30,  1880,  not  a  single  pole 
was  misplaced,  nor  a  break  in  the  wire.  Virtually  speaking,  the  line 
has  worked  8  months  without  interruption. 

The  establishment  of  a  full  signal  station  on  the  Delaware  Break- 
water has  proven  its  value  to  the  commerce  of  Philadelphia  and  for 
vessels  making  that  a  harbor.  Cautionary  signals  are  displayed  from 
a  flagstaff  on  the  Breakwater,  where  they  can  be  readily  observed  both 
day  and  night  by  passing  vessels  and  those  in  the  harbor.  All  vessels 
passing  the  station  are  reported  by  telegraph  to  Philadelphia  and  to  the 
Chief  Signal  Officer  as  soon  as  sighted,  and  copies  of  the  telegrams  fur- 
nished to  the  different  shipping  exchanges  at  once  by  messenger,  and 
to  the  public  through  the  columns  of  the  daily  press. 

The  act  of  Congress  requiring  this  service  contemplates  the  establish- 
ment  of  signal  stations  at  life-saving  stations  and  light-houses  at  points 
along  the  coast  in  such  manner  that  the  coast  and  sea  in  their  vicinity 
may  be  at  once  kept  under  observation,  warning  of  approaching  storms 
given  to  vessels  within  signal  distance,  and  information  of  disasters 
and  other  incidents  occurring  bo  rapidly  conveyed  to  the  chain  of  life- 
saving  stations,  to  liglit-houses,  ports  from  which  aid  may  come  in  case 
of  Jieed,  and  to  this  office. 

These  lines  and  stations  are  on  the  sea-coast  itself,  and  in  positions 
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whence  tliey  command  a  view  of  the  sea,  and  where  they  can  have 
knowledge  of  disasters  to  occur  from  shipwreck.  The  reports  of  the 
weather  conditions  and  of  the  state  of  the  sea  had  by  them,  and  not 
attainable  in  any  other  way,  are  necessary.  Vessels  passing  in  view 
can  be  at  once  warned  by  signals  of  coming  danger,  or  be  communicated 
with  by  signals,  and  can  be  aided  if  in  distress.  The  telegraphic  wires 
connect  each  station  with  the  War  Department. 

It  is  an  advantage  of  telegraphic  lines  thus  managed  and  worked  by 
the  force  of  the  Signal  Corps  that  the  breaking  of  the  wires  at  inlets  or 
in  violent  gales  need  not  break  the  communication  along  the  coast.  In 
cases  occurring  during  past  years,  messages  have  been  transmitted  for 
weeks  together  over  extensive  breaks  of  wire  lines  reaching  past  inlets 
by  means  of  the  usual  day  and  night  signals  with  flags  and  torches. 
Similar  methods  may  be  used  in  the  instances  of  broken  lines  in  the  in- 
terior. 

The  enlisted  men  at  these  stations  are  taught  to  take  and  report  me- 
teorological observations,  and,  as  signal-men,  are  practiced  in  both  the 
Army  and  Eavy  codes,  in  the  usual  semaphores,  and  in  codes  of  per- 
manent flag  signals,  to  enable  them  to  communicate  with  vessels  of  any 
nationality.  The  service  has  proven  its  usefulness  in  the  cases  of  dis- 
asters to  shipping  and  for  the  meteorological  purposes  for  which  it  was 
established.    It  has  been  firmly  established  by  its  utility. 

The  sea-coast  service  stations  in  operation  are  located  at  Sandy  Hook, 
Barnegat,  Little  Egg  Harbor,  Atlantic  City  and  Cape  May,  IST.  J.: 
Iforfolk  and  Cape  Henry,  Va.;  Station  No.  5,  Kittyhawk,  Cape  Hat- 
teras,  Portsmouth,  Cape  Lookout,  Fort  Macon,  New  Eiver  Inlet,  Sloop 
Point,  Wilmington  and  Smithville,  K  C;  Delaware  Breakwater,  Del. : 
Ocean  City,  Md,;  and  Chincoteague,  Va. 

The  constant  changes  occurring  in  the  width  of  the  numerous  inlets, 
across  which  the  line  upon  the  coast  is  carried  by  cables  between  Cape 
Hatteras  and  Wilmington,  the  character  of  the*  outer  beach,  the  only 
land  upon  which  the  lines  could  be  placed,  the  destruction  of  portions 
of  the  lines  and  changes  iu  the  coast  itself,  caused  by  storms,  have  con- 
tinued to  make  the  maintenance  and  operation  of  the  line  south  of  Cape 
Henry  a  work  of  difiaculty. 

It  is  not  necessary  to  explain  at  length  the  importance  of  a  service  of 
this  character  on  our  sea-coasts.  The  reasons  for  its  maintenance  and 
the  benefits  to  be  expected  from  it  are  manifest.  The  commerce  which 
approaches  a  coast  on  which  a  thorough  sea-coast  service  exists  is 
spared  disasters,  in  comparison  with  the  cost  of  which  the  cost  of  the 
service  is  little. 

The  watch  kept  by  the  service  and  the  prompt  transmission  of  a  few 
messages  have,  in  time  of  danger,  saved  life  and  property. 

It  has  been  a  source  of  complaint  among  the  seafaring  men  on  all 
those  coasts  on  which  storm-signals  have  been  attempted  to'be  displayed 
that,  while  it  might  be  learned  by  vessels  lying  in  port  and  from  the 
display  of  such  signals,  with  reasonable  certainty,  whether  or  not  a 
storm  was  so  impending  as  to  render  it  unsafe  to  risk  exposure  at  sea, 
there  was  no  plan  of  storm-signals  devised  or  devisable  by  which  it 
coiild  be  communicated  to  vessels  themselves  actually  at  sea,  and  in 
sight  ot  the  stations,  beyond  the  mere  fact  that  a  storm  was  threaten- 
ing, and  from  what  direction  it  was  to  be  expected.  It  was  not  possi- 
ble to  advise  on  what  coasts  it  would  be  dangerous ;  whether  or  not  any 
particular  voyage  might  be  continued  in  safety,  or  when  and  where 
shelter  ought  to  be  sought.  The  fortunate  connection  had  by  this  ofiaco 
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by  means  of  telegraphic  lines  with  all  its  sea-coast  stations  has  lessened 
these  difficulties. 

On  February  4,  1878,  an  order  was  issued  by  which  are  announced 
the  stations  of  the  service  prepared  to  hold  communication  by  the  inter- 
national code  of  flag-signals  with  vessels  of  any  nation  at  sea  coming 
within  the  proper  signal  distance.  It  is  so  arranged  that  any  question 
as  to  weather  changes  anticipated  so  signaled  Irom  the  vessel  to  the 
shore-station  is  immediately  transmitted  by  telegraph  to  the  central 
office,  whence  prompt  reply  is  ordered. 

This  reply,  on  reaching  the  coast  stations,  is  signaled  by  flags,  if  need 
be,  to  the  inquiring  vessel.  It  is  possible  thus  to  gain  any  needed  in- 
formation without  landing  a  boat.  It  does  not  appear  how  a  system  of 
storm-warning  or  coast-signaling  can  be  given  a  greater  scope  than  is 
arrived  at  by  this  process.  The  instance  may  be  imagined,  for  illustra- 
tion, of  a  vessel  sailing  from  New  York  for  a  southern  port  and  making  m- 
quiries  off  the  Capes  of  the  Delaware  whether  it  will  be  safe  to  pass  Cape 
Hatteras,  and  advised  from  this  ofiBce  in  reply  to  the  inquiry  trans- 
mitted to  this  office  that  a  storm  at  the  time  is  moving  near  Hatteras, 
and  to  take  shelter  at  the  Delaware  Breakwater  until  the  disturbance 
shall  have  passed  northward.  In  the  occurrences  of  each  year  there 
have  been  instances  in  which  steamers  moving  along  the  coast  have  con- 
ducted their  voyages  from  port  to  port  upon  the  answers  to  special  in- 
quiries addressed  from  the  ports  in  which  they  might  be  to  the  office. 
There  have  been  instances  in  which  such  special  inquiries  have  been 
signaled  from  the  vessel  to  the  station,  telegraphed  thence  to  the  office, 
and  the  telegraphic  answer  signaled  again  to  the  vessel.  With  proper 
appliances  such  plans  of  communication  might  be  established  along  the 
extent  of  the  coasts  of  the  United  States. 

In  the  last  annual  report  several  disasters  were  described  as  occurring 
upon  the  Atlantic  coast,  and  the  action  of  those  of  the  Signal  Corps 
occupying  the  stations  upon  the  coast,  was  related  at  some  length  to 
illustrate  by  the  different  incidents  the  character  of  the  especial  service 
it  was  expected  to  render.  Since  the  date  of  that  report  several  severe 
storms  have  swept  the  same  coasts.  It  is  since  that  report,  that  the  sys- 
tems of  display-stations  established  by  this  office  has  rendered  it  possible 
to  exhibit  warning  signals  at  almost  every  navigable  inlet.  There  have 
been  no  disasters  of  magnitude  to  record.  The  hope  may  be  indulged 
that  this  decrease  in  the  number  of  disasters  has  been  in  part  due  to 
the  more  extensive  display  of  warning  signals  referred  to,  and  in  part 
to  the  greater  attention  paid  by  shippers  and  seafaring  men  to  the  warn- 
ings. 

The  following  instances,  occurring  duringtho  year,  are  given  as  illustra- 
tions of  the  va'ried  uses  to  which  the  sea-coast  service  can  be  applied: 

The  Hayticu  brig  Tro])ic,  Captain  Potter,  from  Marigone,  Hayti,  for 
New  York,  ^^'ith  logwood,  15  davs  out,  came  ashore  near  Barnegat,  N. 
J.,  at  ;5.30  a.  m.,  Marcli  IG,  at  a  point  14  miles  south  of  station,  during  a 
dense  log.  Pri^^ato  Burrows,  the  repairman  from  this  station,  was  on 
liis  way  south,  and,  u])on  Ids  arrival  at  the  scene  of  wreck  ho  immedi- 
ately cut  the  wire  and  made  telegraphic  report  to  tlie  Chief  Signal 
OUicer,  via  Sandy  Hook.  The  line  being  down  soutli,  he  then  proceeded 
and  repaired  it,  then  retnrod  to  the  wrec-lc  and  reoi)oiiod  wreck  station 
at  T)  p.  m.,  March  18,  reporting  direct  to  the  ChicI'  Signal  Oflicer. 

January  20,  Captain  Pitzgcrahl  wvoie  lo  tliis  ollirr.  and  wlated  that 
he  intended  taking  the  IT.  P..  Phnit,  a  small  riv(>v  ,s(e;inuM-,  Ironi  Wil- 
mington, Del.,  to\Tacksonvil]e,  I'la-.,  by  sea,  and  liiat  Wiovc  loavnig 
DeliWaro  Bay  ho  would  telegraph  for  the  "hnlieations"  ior  ihe  nex): 
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twenty-four  hours;  on  the  same  date  he  was  informed,  by  letter  from 
this  office,  that  any  telegram  received  from  him,  relative  to  the  weather, 
would  be  promptly  answered;  at  the  same  time  he  was  furnished  with 
a  list  of  the  stations  of  the  Signal  Service  on  the  Atlantic  coast  from 
Delaware  Breakwater,  Del.,  to  Jacksonville,  Fla.,  and  with  the  circulai 
on  the  coast  signal  service,  giving  danger  or  distress  signals.  On  Feb- 
ruary 9  Captain  Fitzgerald  telegraphed  this  office  that  steamer  Plant 
would  be  at  Lewes,  Del  at  midnight,  and  requested  a  special  report  as 
to  wind  and  sea  from  Cape  Henlopen  to  Savannah.  The  required  in 
formation  was  telegraphed  him  at  the  Signal  Service  station  at  Dela- 
ZZl  .l^f^''^^^'  (February  9),  Captain  Fitzgerald 

wrote  to  this  office  from  Wilmington,  Del.,  stating  that  he  intended  to 
leave  port  at  3  p.  m.,  and  would  stop  at  Delaware  Breakwater  for  mid 

piSnlwi     i!''''''/^?!*^^*  '^^^^       co^st,  if  he  passed  near 

enough  the  shore  for  the  observers  in  charge  of  the  stations  of  the  Sig 
nal  Service  to  see  him  he  would  request  that  if  bad  weather  be  el- 

?^f.  ,  .1  Iiist^^^ctions  were  immediately  telegraphed,  from 

S  *^f.  observers  in  charge  of  the  stations  at  Cape  Henr^,  Va 
Cape  Hatteras,  Cape  Lookout,  and  Smithville  C,  to  look  out  for  i^he 
tTthis  offlce'.M  possible  information,  and  U  frinformation 
trom  this  office;  also  to  signal  him  as  desired.  On  the  mornings  of 
Its  Drl'''  Indications  were  telegraphed  to  C~^Fitz 
on  th?i  ?r  Th/'^^r^^^^  The  Plant  arrived  off  Cape  Henry, 
Ifj^m  ^       •    ^^f  ^  ^oat  ashore  and  telegraphed  to 

?n?inwt  Q  special  report  of  weather.  He  was  telegraphed  in  reply 
'^«f?JiT  ?T^Ti^  f^^"?"  approaching  from  the  west;  it  will  nJt  be 
safe  to  leave  l^orfolk  to-night  or  to-morrow."  Upon  the  recdpt  of  tMs 
telegram  the  captain  ran  his  vessel  into  Hampton  Eoadrand  came  to 
anchor  Captam  Fitzgerald  states  in  regard  to  this  warning  S  i? 
certainly  saved  his  life  and  his  vessel,  as  she  could  not  havHfved  out 
SornS^f  ofttN.S'  again  from  this  office  on  the 

morning  ot  the  12th,  "Telegram  of  last  night  holds  good  to-dav  nn 
a?S  o'lJk?'f ''f '  if  any  favorable  cha^nge  to-da/wiS  nottfy 'you 
of  s5e?v  ^pL  ''^'''^  ^  "lie^^in  at  Molk  untU  notified 
?.ali  i^'+r*^^^''^^^^™'^^°''^^^o^  southwest."  At  12.42  a.  m  Feb 
ruary  15  the  observer  at  Cape  Henry  was  ordered  to  sSnal  CnTvfJfr, 

SSSI=— ^^^^^ 

momou.  ecouoMy  nor  toleralce  of^a^S^tltSce'wtSf  ^S^i" 
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they  demandf  ou  occasious  of  disaster,  that  succor  shall  be  given  to 
any  imperiled  life  on  the  instant  without  consideration  of  cost.  There 
is  no  question  of  the  general  joy  with  which  every  report  of  successful 
effort  in  this  direction  is  received.  There  is  no  time  for  slow-paced 
messengers  when  disasters  are  announced. 

Whatever  the  difilculties  of  maintaining  these  lines  practically  on  the 
sea-coast  itself,  and  where  the  beaches  and  lines  npon  them  are  some- 
times swept  away  together  by  the  surge,  the  lines  must  be  maintained. 
The  saving  of  a  single  ship  or  of  a  single  life  compensates  the  cost  of 
repairs.  The  fields  of  usefulness  are  so  wide  that  it  would  be  criminal 
to  turn  from  them. 

If  wooden  lines  fail,  as  they  may  on  the  coast,  there  is  every  reason 
to  believe  the  iron  lines  will  not.  Orders  are  now  issued  to  substitute 
as  rapidly  as  possible  iron  for  wooden  supports.  One  hundred  and  fifty 
miles  of  "iron  line"  are  now  standing  on  the  coasts.  The  records  of 
the  coming  year  will  show  whether  the  results  expected  from  these  hues 
are  overestimated.  The  time  is  not  far  distant  when  the  possession  of  a 
coast  not  covered  by  sea-coast  telegraph,  not  guarded  by  a  sea-coast 
storm-signal  and  signal  service,  and  not  supplied  with  the  force  and 
means  of  aid  at  life-saving  stations,  will  be  held  as  much  an  evidence  of 
semi-barbarism  as  is  now  among  civilized  nations  the  holding  of  any 
national  coast  without  a  system  of  light-house  lights. 

The  description  of  the  sea-coast  service  has  been  made  minute  in  this 
and  in  preceding  reports,  because  it  is  desired  to  show  that  a  force  of 
trained  soldiers  doing  a  land  duty  on  shore,  displaying  signals  hoisted 
on  land  though  answered  from  ships  ;  watching  as  sentinels,  each  his 
special  "beat"  of  sea  and  shore;  telegraphing  messages  by  electric 
wires  to  summon  aid,  or  telegraphing  them  by  the  same  flag  and  torch 
signals  they  use  in  war  when  the  lines  are  gone ;  erecting  and  keeping 
up  their  own  wire  lines  of  telegraph;  displaying  storm  warnings  by 
day  or  at  night ;  making  the  regular  meteorological  observations,  that 
the  warnings  may  be  ordered— in  effect,  a  regular  sShtinel  force  to  warn 
and  to  aid  in  any  danger,  all  in  strict  military  subordination  to  each 
other  by  their  grades,  and  all  to  the  central  ofdco,  are  a  force  of  soldiers 
as  usefully  employed  for  purpose  of  peace,  and  as  ready  by  training  for 
war,  as  a  force  can  be  kept. 

There  is  devolved  upon  this  office  by  law  the  duty  of  providing  all 
signals  to  be  ofllicially  displayed  as  coast-signals,  or  recognized  as  such 
on  the  coasts  of  the  United  States. 

To  carry  into  effect  the  provisions  of  this  law,  there  was  issued  from 
this  office  in  January,  1878,  a  partial  code  of  danger  or  distress  signals 
to  be  used  and  recognized  anywhere  on  the  coasts  of  the  United  States, 
where  there  may  be  sea-coast  stations  of  the  Signal  Service,  and  by 
official  co-operation  of  the  Life-Saving  Service,  to  be  organized  also  at 
any  life-saving  station.  Copies  of  this  code  are  furnished  gratuitously 
to  every  vessel,  of  whatever  nationality,  taking  clearance  at  any  of  our 
principal  ports,  and  to  coasting  as  well  as  other  vessels  ui)on  a])plication 
to  this  office.  It  is  the  aim  to  permit  no  ship  witliin  the  i)rotection  of 
the  United  States,  within  its  ports  or  ni)on  its  coasts,  to  be  in  case  of 
danger  or  distress  without  llio  "means  of  coaiinuiiicating  with  tlie  land 
or  with  the  parties  wlioso  duty  it  may  be  to  aid  in  (he  rescue.  A  further 
simple  code  of  night  ,siij,nals  is  in  jireparation. 

In  ])ursuance  of  tii(i  acts     Oongiess  autliori/aiig  tlie  construction  and 
operation  of  telegraphic-  lines  in  the  interior  and  iiiu)n  ihv  frontier,  for 
coiinecJin.'':  niilil-ary  i)osls  aud  stations,  and  lor  I  he  i.r<»l rction  of  liie 
ulaXioii  li'oui  Indian  and  otlier  dejuedatiions,  ofliceis  and  enlisted  men  ot 
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the  Signal  Corps  have  been  continued  upon  these  duties.  The  lines  in 
Arizona,  New  Mexico  and  upon  the  Texan  frontier,  hitherto  provided 
for  are  completed.  The  lines  in  the  Northwest,  for  which  provision  is 
made,  are  push^  rapidly  forward.  The  work  of  construction  has  been 
m  large  part  done  by  working  parties  furnished  by  the  active  co-opera- 
tion of  department  commanders.   A  total  length  of  five  thousand  and 

'^I!  n/'T^  ""'^^'/^  ^""^  ^P^rated  and  maintained  in  the 

care  of  officers  and  enlisted  men  of  the  Signal  Corps.    (Map  22] 

The  uses  of  the  frontier  telegraph  lines  passing  through  the  Indian 
country,  as  employed  in  military  operations  against  war  parties  of 
Indians  in  motion,  as  well  as  their  uses  in  advancing  the  progress  of 
civilization  by  the  safety  and  sense  of  protection  they  give  to  settlers 
near  the  scattered  hamlets  or  military  pJsts,  have  been  rUrred  to  A 
telegraph  hne,  well  worked,  forms  one  of  the  most  efficient  of  ban-ie^s 
agamst  the  raids  of  Indian  war  parties.    The  country  on  the  frontiS 

tT^TZ  r^Lff"  points  at  which  water  can  be 

ad.  The  posts  occupied  by  the  Army  are  scattered  along  the  line  at 
intervals  of  several  hundreds  of  mUes.    The  object  in  view,  with  I  idiau 

JSt^'r^'f  r^'"  and  Settlements' SLu  dS 

tmbiug  any  of  them ;  and  they  very  much  dread  to  leave  any  danoer  in 
off  ?nTh^ir,l'.'"^^^^^^  the  country  as  to  cause  their  retreat  to  be  c^t 
oil  m  their  return  toward  the  region  occupied  by  their  tribe  Tim 
St^r  'i*>'  i^^^g^^V^  line  enhances  both  these  dangers.  It  is  use 
Ises  to  break  it  as  the  parties  pass  toward  the  scene  of  their  incursS 
for  this  alarms  both  the  posts  and  the  settlements  on  both  sides  ot  the 
Wk'n^'^.^r??  repairmen  and  guards  at  once  to  the  point  of  the 
break  and  upon  their  trail;  nor  does  it  stop  communication  between  the 
posts,  for  messages  may  be  sent  circuitously  by  othS  wke?  pei^aps 
covering;^hundreds  of  miles  of  distance  aroriid  the  poiiS  at  whfch  the 
S."  W  ?      ™  i«       broken  wh?n  ?L  trIn  passes 

the  hne,  the  troops  can  of  course  be  very  readily  caUed  upon  whenever 
or  wherever  the  parties  may  be  discovered.  But  even  if  the  line  S 
SfisltenSer^  ^^^^^  dangerZe  lit c^^LI 

Wherever  the  party  may  strike,  if  the  blow  falls  near  any  settlement 
or  station  connected  with  the  telegraphic  network,  the  ala?m  be« 
Z^S^^  ^^'-'^  '^^^  *r««P«  «^  the  line  they  have  jSst  passed 

SnleaZ^d^^F^'^^'^^ 

Sl  ^Lio  i!  V  line  of  the  . Indian  retreat,  the  points  they  must 
on  in  the  ffpiH  ^PP^^^^^^^^y  J^^own,  and  while  the  pursuit  goes 

thefl^ni^i^^^^  ^^^"Py      P^«^^«       P^i^ts  in  advance  of 

fft?^^  ?\^.r^^^^benoconstructionsmoreimportantforholdino- 
tewS  ZlT'f''^  ^''^  ^^^P«  «f  advancing  civilization  than  ?ie 
telegraph  lines.    In  instances  occurring  in  Texas,  New  Mexico  and 

unZSfnV'r?'  ^rr.'f  'T^'  of  Material,  dSected  by  te^^^^^^^ 
Ses  S  bpll^^'^^^^^^  ?T  ^^ttl'^^^^ts  ^Von  the  frontier  system 
wit  S  tiff  ^-"i  attained  results  which  could  not, 

fof  %w'rn3^.f^'^^^  P^^^^*^!^  by  the  lines,  have  been  hoped 

Sard?cl  wf^  and  property  have  been  saved  from  attacks  thus 

l~S!s:iSl^:^^^^^  on  defenseless 

SiSalCorT.^.  f  1%  telegraph  lines  thus  in  charge  of  the 

form,n^>  f  vn\f«hii^  meteorological  report  is  had  and  used,  the  whole 
hneTS?ut  do  S  LTV^''  ^'^«h  day  discussed.  The 

hues  thus  doubly  useful  are  economically  and  successfully  conducted. 
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The  saving  in  the  cost  of  reports  and  the  sums  received  for  commercial 
messages  make  the  lines  in  part  self-supporting. 

The  existence  of  the  lines  in  the  interior  of  Texas  has  long  permitted 
warnings  to  be  exhibited  on  the  coast  of  that  State  where  they  were 
before  impracticable.  The  lines  in  the  Northwest  will  permit  a  series  of  j 
reports  not  otherwise  attainable,  the  study  of  which  is  of  the  first  im- 
portance to  a  proper  care  for  the  commerce  of  the  lakes  and  to  other 
great  interests  east  of  the  Mississippi. 

Appropriations  made  by  Congress  have  permitted  work  to  be  con- 
tinued, and  to  be  pressed  with  rapidity  ui)on  telegraphic  lines  extending 
westward  in  the  vicinity  of  and  covering  the  northwestern  frontier. 
These  lines  mentioned  as  necessary  in  preceding  reports  of  the  Chief 
Signal  Officer  are  already  completed,  and  telegraphic  connection  is  now 
established  with  lines  extending  eastward  from  the  Pacific  coast.  These 
lines  are  of  the  first  importance  for  the  protection  and  development 
of  this  frontier  and  the  regions  through  which  they  pass.  There  is  no 
region  in  which  the  proportional  increase  of  values,  or  the  number  of 
enterprises  undertaken,  have  been  greater  during  the  year  closing  with 
the  date  of  this  report. 

Fewer  difificnlties  than  were  anticipated  have  been  encountered  in  the 
construction.  It  woiald  be  difficult,  after  the  experience  of  the  service  in 
line  constructions  in  Western  Texas,  parts  of  New  Mexico,  and  Southern 
Arizona,  to  encounter  any  which  would  be  held  to  render  such  construc- 
tions impracticable.  The  adoption  of  iron  supports  makes  it  possible  to 
carry  a  line  o^'er  any  ground  on  which  the  supports  can  be  made  to 
stand. 

The  force  of  the  Signal  Service  will  enable  it  to  successfully  occupy 
the  lines  already  contemplated  in  existing  legislation  without  additional 
details. 

Arizona  division. — First  Lieut.  C.  A.  Booth  has  remained  in  immediate 
charge  of  the  lines  in  this  division,  pursuant  to  Special  Orders  No.  46, 
Adjutant-General's  Office,  February  28,  1878,  and  instructions  from  the 
Chief  Signal  Officer.  The  total  length  of  line  now  in  operation  in  this 
division  is  nine  hundred  and  seventy-four  miles.  There  are  eighteen 
stations,  from  six  of  which  full  meteorological  reports  are  received  tri- 
daily  by  telegraph.  From  twelve  of  these  a  sunset  observation  is  for- 
warded daily  by  telegi-aph.  The  lines  have  undergone  general  repairs 
during  theyear.  The  total  receipts  of  the  line  duringtheyear  ending  June 
30,1880,  were  twenty-five  thousand  three  hundred  and  ninety-two  dollars 
and  twenty-four  cents,  of  which  amount  ten  thousand  one  hundred  and 
four  dollars  and  eighty-seven  cents  were  receipts  for  this  line,  and  fif- 
teen thousand  two  hundred  and  eighty-seven  dollars  and  thirty-seven 
cents  were  received  to  be  paid  to  other  hues.  The  amount  of  ofiicial 
business  not  charged,  for  the  same  period,  was,  estimated  at  regular 
rates,  ten  thousand  seven  hundred  and  eighty  dollars  and  eighty-seven 
cents. 

The  following-named  stations  were  in  operation  June  30,  1880: 
Burkes,  Ariz. ;  Oampo,  Cal. ;  Camp  Thomas,  Fort  Apache,  Fort  Bowie, 
Fort  Grant,  Fort  Lowell,  Fort  Verde,  Florence,  Maricopa,  Phoenix,  Pres- 
cott,  and  San  Carlos,  Ariz.;  San  Diego,  Cal.;  Tres  Alamos,  Tucson, 
Wickenburg  and  Yuma,  Ariz. 

The  station  at  San  Carlos,  established  December  G,  1879,  is  the  only 
additional  one  o])ened  during  the  year.  Owing  to  the  nature  of  the 
country  through  which  they  pass,  these  lines  are  maintained  with  great 
difficulty.  Dm  iiig  l  iic  ])ast  year  the  lines  have  been  rebuilt  in  many 
places,  and  extensive  lepairs  have  been  made,  in  somQ  sections  iron 
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poles  being  substituted  for  wooden  ones.  Notwitlistanding  tlie  many 
difficulties  encountered,  tlie  lines  have  worked  better  tliis  past  year 
tlian  during  any  year  since  their  construction. 

The  following-named  stations  were  inspected  during  the  year :  Burkes, 
during  September ;  Oampo,  August  and  November ;  Camp  Thomas,  Octo- 
ber and  December ;  Fort  Apache,  December;  Fort  Bowie,  October  and 
January;  Fort  Grant,  October  and  September;  Florence,  October  and 
December;  Maricopa,  January;  Fort  Lowell,  October  and  December; 
Fort  Verde,  September  and  December;  Phoinix,  September  and  Decem- 
ber; Prescott,  September  and  December;  San  Diego,  October  and  No- 
vember; Tres  Alamos,  October  and  December;  Tucson,  October  and 
December;  Wickenburg,  September  and  December;  Yuma,  September 
and  November. 

Neic  Mexico  division.— First  Lieut.  James  Allen,  acting  signal  officer, 
has  been  in  charge  of  this  division  during  the  fiscal  year  ending  June 
30,  1880.    The  total  length  of  line  now  in  operation  is  48G  miles. 

The  line  from  Shakspeare  to  Santa  Fe  received  thorough  repair  dur- 
ing the  year.  A  great  many  special  and  local  repairs  were  made  by 
operators  and  repairmen  as  they  were  needed. 

The  establishment  of  a  station  at  Shakspeare,  nearly  midway  between 
Silver  City  and  Fort  Bowie,  has  facilitated  repairs  in  that  section  and 
has  served  to  keep  up  a  better  communication  between  this  and  the 
Arizona  division. 

In  the  field  operations  against  hostile  Indians,  in  which  the  United 
States  troops  have  been  engaged  during  the  year,  the  line  has  proven 
of  inestimable  benefit  to  the  government.  It  has  enabled  the  depart- 
ment commander.  General  John  Pope,  and  district  commander,  Col. 
Edward  Hatch,  to  communicate  rapidly  with  troops  in  the  field  and  at 
posts,  to  warn  exposed  settlements,  and  to  receive  early  and  reliable 
news  of  the  depredations  and  whereabouts  of  hostile  Indians,  thereby 
saving  the  lives  and  property  of  citizens  and  preventing  unnecessary 
hardships  and  loss  of  time  in  connection  with  the  movements  of  troops, 
by  all  of  which  the  government  was  spared  untold  expense. 

The  city  of  Santa  Fe  is  to-day  a  very  important  military  post,  the 
operations  of  more  than  four  regiments  of  United  States  troops  being 
directed  from  headquarters  in  this  city,  and  the  headquarters  of  a  dis- 
trict or  department  commander  will  more  than  probably  remain  in  this 
city  for  years  to  come.  A  line,  therefore,  owned  and  operated  by  the 
government,  connecting  the  different  military  posts,  is  of  great  value 
and  importance. 

The  district  commander,  Col.  Edward  Hatch,  has  taken  a  deep  interest 
in  the  line,  and  owing  to  his  generous  and  prompt  assistance  it  has  been 
possible  to  keep  the  line  in  good  condition  and  repair  during  the  year. 

There  are  thirteen  stations  on  this  line,  at  five  of  which  complete  ob- 
servations are  taken  and  telegraphed  daily. 

The  following-named  stations  were  in  active  operation  June  30,  1880: 
Albuquerque,  Aleman  and  Belen,  N.  Mex.;  El  Paso,  Tex.;  Fort  Bayard 
Fort  Craig,  Fort  Cummings,  La  Mesilla,  Los  Luuas,  Santa  Fe,  Shaks- 
peare, Silver  City,  and  Socorro,  N.  Mex. 

The  total  receipts  of  the  line  during  the  year  ending  June  30, 1880, 
were  twelve  thousand  eight  hundred  and  forty-nine  dollars  and  fifty-one 
cents,  of  which  amount  seven  thousand  five  hundred  and  twenty-two 
dollars  and  three  cents  were  receipts  of  this  line,  and  four  thousand  three 
hundred  and  twenty-seven  dollars  and  forty-eight  cents  were  received 
to  be  paid  to  other  lines. 
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The  following  is  the  record  of  inspections  made  of  stations  on  this 
line  during  the  year  by  Lieut.  James  A.  Buchanan,  acting  signal  officer: 
Albuquerque,  Alemau,  Belen,  El  Paso,  Fort  Bayard,  Fort  Craig,  Fort 
Cummiugs,  La  Mesilla,  Los  Lunas,  Santa  F6,  Silver  City,  and  Socorro, 
during  the  mouth  of  May. 

Texas  division.— First  Lieut.  0.  A.  Tingle,  acting  signal  officer,  has 
been  in  charge  during  the  year. 

During  the  past  year  two  hundred  and  sixty-three  miles  of  telegraph 
line  have  been  constructed,  making  the  total  length  of  line  in  this 
division  one  thousand  seven  hundred  and  twenty-three  miles. 

This  extension  was  constructed  under  the  supervision  of  Lieut.  James 
A.  Swift,  Signal  Corps,  U.  S.  A.,  and  reaches  from  Fort  Sill,  Ind.  T.,  to 
Fort  Elliot,  Tex.,  passing  through  Wichita  Indian  Agency,  Fort  Reno, 
Cantonment,  and  Fort  Supply,  at  each  of  which  points  offices  have  been 
established. 

The  line  has  worked  well  during  the  year.  Automatic  repeaters  have 
been  substituted  for  button  repeaters  at  Concho  and  Jacksborough,  and 
soon  will  be  at  Stockton,  when  it  will  be  practicable  to  work  the  entire, 
lines  in  this  division  over  one  circuit. 

During  the  last  half  of  the  fiscal  year,  owing  to  the  fact  that  all  avail- 
able transportation  in  the  Department  of  Texas  has  been  engaged  in 
moving  troops,  it  has  been  difficult  to  obtain  details  and  transportation 
for  general,  and  even  for  ordinary,  repairs.  Only  such  repairs  have 
been  made  as  were  absolutely  necessary  for  the  removal  of  interruptions 
to  the  working  of  the  lines.  As  soon  as  transportation  is  again  avail- 
able extensive  repairs  will  be  made. 

The  substitution  of  iron  for  wooden  supports  has  progressed  as  rapidly 
as  possible,  and  there  are  now  5,718  iron  poles  in  use  in  this  division. 
Kenosha  insulators  have  been  replaced  by  screw  glass,  except  on  several 
sections  soon  to  be  rebuilt. 

The  increase  iu  the  business  of  the  line  during  the  past  year  has  been 
sensibly  felt  in  its  operation,  and,  in  connection  with  the  additional 
strain  on  its  capacity,  induced  by  working  the  entire  line  in  one  circuit, 
has  kept  the  liue  constantly  busy. 

During  the  month  of  October,  through  the  courtesy  of  the  Missouri, 
Kansas  and  Texas  Eailway  Company,  a  loop  was  run  from  their  line  in 
this  city  into  this  office,  by  which  arrangement  observatory  time  has 
been  procured  from  Jefferson  City,  Mo.,  and  Denisou  time  is  now  tele- 
graphed daily  to  all  offices  in  this  division,  and  also  to  Mesilla,  i^.  Mex., 
from  whence  it  is  supplied  to  the  stations  in  the  New  Mexico  and  in  the 
California  and  Arizona  divisions. 

The  following-named  stations  wei^e  in  active  operation  in  the  division 
June  30,  1880,  viz:  Denisou,  Pilot  Point,  Decatur,  Jacksborough,  Hen- 
rietta, Tex;  Sill,  Ind.  T. ;  Graham,  Griffin,  Coleman  City,  Concho,  Stock- 
ton, Davis,  McKavett,  Mason,  Fredericksburg,  Boerne,  San  Antonio, 
Castroville,  Uvalde,  lirackettville.  Eagle  Pass,  Laredo,  Kio  Grande 
City,  Edinburgh,  Santa  Maria,  Brownsville,  Live  Oak  Eanche,  Tex. ; 
Wichita  Agency^  Fort  Eono,  Cantonment,  Supply,  Ind.  T.;  and  Elliot, 
Calahan,  and  Gnerson  Springs,  Tex. 

The  followincj-naraed  stations  were  inspected  during  the  year:  Boerne, 
May,  1880;  Brackettville,  May,  1880;  Brownsville,  April,  1880;  Castro- 
ville, May,  1880;  Coleman  City,  March,  1880;  Concho,  March,  1880; 
Davis,  April,  1880;  Decatur,  March,  1880;  Denison,  March,  1880; 
Eagle  I'ass,  May,  1880;  Edinburg,  April,  1880;  Fredericksburg,  May, 
1880;  (;r:iiiaiii,  .liuiuary  and  March,  1880;  Griffin,  January,  1880* 
Jacksborougli,  March,  1880;  Laredo,  April,  1880;  Mason,  June,  1880; 
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McKavett,  June,  1880;  Pilot  Point,  Marclj,  1880;  Eio  Grande  City 
April,  1880;  San  Antonio,  May,  1880;  Stockton,  April,  1880:  Uvalde! 
May,  I88O5  Supply,  December,  1879.  '     1    ^  ; 

The  aggregate  cash  receipts  from  telegraph  tolls  on  messages  trans- 
mitted over  the  lines  of  this  division  for  the  year  ending  June  30,  1880 
were  twenty-four  thousand  six  hundred  and  six  dollars  and  fifty-one 
cents,  of  which  amount  sixteen  thousand  and  twenty-three  dollars  and 
sixteen  cents  were  receipts  for  this  line,  and  eight  thousand  five  hun- 
dred and  eighty-three  dollars  and  thu-ty-five  cents  were  received  to  be 
paid  to  other  lines.  The  amount  of  official  business,  not  charged  for 
the  same  period,  was  ten  thousand  eight  hundred  and  seventy-two  dol- 
lars and  twelve  cents. 

Northwestern  division.— Fhs.t  Lieut.  George  S.  Grimes  has  remained 
m  immediate  charge  of  the  lines  in  this  division,  pursuant  to  Special 
Orders  Ko.  215,  Adjutant  General's  Office,  dated  October  5,  1878,  and 
instructions  from  the  Chief  Signal  Officer. 

Tiie  total  length  of  line  now  in  operation  in  this  division  is  1  652J-aa 
miles.  There  are  thirty-seven  stations,  from  eleven  of  which  full  meteor- 
ological leports  are  received  tri-daily  by  telegraph,  and  from  one,  par- 
tial reports;  from  fourteen  of  these  sunset  observations  are  forwarded 
_  The  line  in  operation  on  June  30,  1880  (854..51  miles),  has  been  kept 
in  thorough  repair,  and  in  addition  798-,^^-  have  been  added  to  the 
cLivision,  extending  the  system  from  Bozeman,  the  western  terminus 
through  Helena,  Fort  Shaw,  and  Benton,  Mont.,  to  Fort  Assinniboine! 
Mont.,  the  present  northern  terminus,  and  from  Helena  west  through 
Deer  Lodge  to  Fort  Missoula,  Mont.,  the  western  terminus 

The  line  terminating  at  Fort  Meade,  Dak.,  has  been  extended  east 
through  Eapid  City  to  Fort  Bennett,  Dak.,  on  the  west  bank  of  the 
Missouri  Eiver,  and  to  Fort  Sully,  Dak.,  on  the  east  bank ;  thence 
north  along  the  east  bank  to  Fort  Yates,  Dak.,  and  Fort  Abraham 
l^incoln.  Dak.,  and  the  west  bank  to  Bismarck,  Dak. 

The  total  receipts  of  the  line  during  the  year  ending  June  30,  1880, 
were  fifteen  thousand  nine  hundred  dollars  and  forty-five  cents,  of  which 
amount  eight  thousand  four  hundred  and  twentv-six  dollars  and  nine 
cents  were  receipts  for  this  line,  and  seven  thousand  four  hundred  and 
seventy-tour  dollars  and  thirty-six  cents  were  received  to  be  paid  to 
other  lines.  Tiie  amount  of  official  business  not  charged  for  the  same 
period  was,  estimated  at  regular  rates,  seven  thousand  nine  hundred 
and  eighty-seven  dollars  and  seventy-five  cents. 

The  following  stations  were  in  operation  June  30,  1880:  Bismarck, 
Dak  ;  Bozeman,  Burns'  Eanch,  Coal  Banks  and  Coulsen,  Mont.;  Dead- 
wood,  Dak.;  Deer  Lodge,  Ferry  Point  and  Fort  Assinniboine,  Mont.; 
lort  Bennett,  Dak.;  Fort  Benton,  Mont.;  Fort  Buford,  Dak.;  Fort 
^^''f  ^l'^  ^"^f--  ^^^S^'  ^^«^*-'  ^^'^  ^-  Lincoln  and  Fort 
S  'tS  f  V  .''''^  Missoula,  Mont.;  Fort  Shaw,  Fort  Stevenson,  Fort 
Sully,  Fort  Yates  and  Grmnell's  Eanch,  Dak.;  Helena,  La  Bean's, 
Little  Missouri  and  Ifew  Chicago,  Mont.;  Plum  Creek,  Dkk. ;  Powder 
?iTSy  ^^^•^^  A? '  cP^P^^  ^^*y'  5  liock  Creek  Eose  Bud  and 
SncMng^Zt  '  Smithville,Dak.;  and  Stillwater  and  Terry's 

stations  were  estabhshed  during  the  year:  Eegu- 
boii  e  Deer'  ^'.^t^^'  ^''^  ^^^^'         ^^^^Sn,  Fort  Assi/nl 

Fnrf  A  ?fn.ni  P^^«^§'0'  ^^nd  Fort  Missoula,  in  Montana;  and 

1^  Dnt;?  ^i''  ^^'^  E^'^  ^"^^■^'        Bennett,  and  Eapid  City, 

S  Mc^tL  .  S'^'^^l'^'^i?  =  5?^^^  CJoal  Banks,  and  Eadersbarg 

m  Montana;  and  SmithviUe,  Plum  Creek,  and  La  Bern's,  in  Dakota. 
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In  consequence  of  the  extra  labor  and  responsibility  imposed  on  tlie 
officer  in  charge,  caused  by  the  extension  and  working  of  the  lines  of 
the  division  from  854.--^^^  miles  on  June  30, 1879,  to  1,652a§|;-  miles  on 
June  30,  1880,  no  formal  inspection  has  been  made  of  the  several  sta- 
tions. 

Washington  Territory  division. — The  line  had  been  completed  and 
offices  equipped  at  Dayton  and  Pomeroy,  Wash.,  and  at  Lewiston  and 
Fort  Lapwai,  Idaho,  oil  July  1,  1879.  These  offices  have  been  main- 
tained, and  no  others  on  this  portion  of  the  line  have  been  opened  during 
the  year.  Communication  over  the  whole  length  of  the  line  fif)m  Day- 
ton, Wash.,  to  Fort  Lapwai,  Idaho  (72  miles),  has  been  interrupted  only 
upon  one  occasion,  from  January  9  until  January  17,  1880,  caused 
iby  the  span  across  Snake  Eiver  at  Lewistoh  blowing  down  during  a 
severe  gale.  Communication  was  then  maintained  by  flying  station  at 
the  break.  The  work  on  the  extension  of  the  line  from  Pomeroy  to 
CoBur  d'Alene  and  thence  eastward  toward  Missoula  was  begun  at 
Pomeroy,  Wash.,  on  June  15, 1880.  The  working  force  consists  of  Com- 
pany O,  Twenty-first  Infantry,  under  command  of  Lieut.  F.  J.  Patten. 
The  Une  was  built  to  Almota,  a  distance  of  23  miles,  on  June  27,  and 
the  span  of  1,500  feet  successfully  stretched  across  Snake  Eiver  with 
the  assistance  of  Captain  Gore,  with  the  Oregon  Railroad  and  Navigation 
Company's  steamboat,  the  Almota.  The  office  at  Almota  was  equipped 
on  June  28, 1880,  but  not  manned,  owing  to  a  scarcity  of  operators.  The 
work  of  extension  is  being  vigorously  pushed  northward  at  the  average 
rate  of  2^  miles  per  day.  Every  assistance  for  which  application  to  head- 
quarters''of  the  department  has  been  made  has  been  speedily  granted. 

The  line  was  in  charge  of  First  Lieut.  S.  C.  Yedder,  Nineteenth  In- 
fantry, acting  signal  officer,  from  July  1,  1879,  until  November  7,  1879, 
at  which  time  Sergeant  Frank  Greene,  Signal  Corps,  U.  S.  A.,  was  placed 
in  temporary  charge  and  remained  until  May  10,  1880,  when  First  Lieut. 
Wm.  E.  Birkhimer,  Third  Artillery,  acting  signal  officer,  assumed  charge 
of  the  line  and  remains  in  charge.  It  has  not  been  visited  by  an  in- 
specting officer  since  its  construction,  nor  have  the  different  offices  been 
officially  inspected  by  the  superintendent,  owing  to  his  being  wholly 
(almost)  employed  in  preparing  for  and  prosecuting  the  work  of  extend- 
ing the  military  line  to  Coeur  d'Alene  Fort,  and  thence  to  the  summit  of 
the  mountains.  I  have  seen,  however,  the  line  from  Dayton  to  Lewiston, 
and  it  is  a  credit  to  its  builders. 

The  total  receipts  of  tlie  line  during  the  year  ending  Juno  30,  1880, 
were  two  thousand  three  hundred  and  five  dollars  and  twenty-eight 
cents,  of  which  amount  eight  hundred  and  thirty-three  dollars  and 
twenty-six  cents  were  receipts  for  this  line  and  one  thousand  four  hun- 
dred and  seventy-two  dollars  and  two  cents  were  received  to  be  paid  to 
other  lines.  The  amount  of  free  business  not  charged  for  the  same 
period  was  five  hundred  and  fifty-eight  dollars  and  fifty-three  cents. 

This  rapid  extension  of  all  the  lines  has  been  made  possible  by  the 
energetic  assistance  rendered  by  the  local  military  authorities,  by  whoni 
the  transportation  of  material  has  been  largely  furnished.  The  troops 
at  the  several  posts  have  performed  most  of  tbo  manual  labor  of  con- 
structing the  line.  Without  such  help  the  small  appropriation  available 
would  not  have  fni  iiished  the  desii'cd  tolegvapliic  coiniiinniciition. 

The  Chief  Signal  ()llic(>v  i)r(»p()scs,  in  tlio-  next  nninnal  reiiovt,  to  make 
mention  of  all  ollJccrs  who  Inivc^  Wn\  coHuncndcd  lor  services  in  the 
construction  of  these  lines.    Tlie  list  is  not  yet  complete. 

The  difficulties  surrounding  the  work  ol'  const  rnction  and  the  manage- 
ment of  these  lines  have  been  betbre  referred  to.    At  the  inception,  the 
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undertaking  was  a  new  one;  the  appropriations  small;  the  country  diffi- 
cult ;  a  force  had  to  be  provided  and  organized  to  work  the  lines  while 
the  lines  themselves  were  in  construction ;  the  laws  controlling  the  duty 
were  hardly  understood ;  the  service  was  subject  to  interferences  not  legal 
and  to  oppositions  wholly  unwise.  It  was  not  understood  often  that 
services  of  this  kind  must  grow  slowly. 

It  was  not  considered  often  that  the  diflBculties  of  the  construction 
repair,  and  operations  of  these  lines,  limited  to  a  single  wire,  extended 
for  hundreds  of  miles  through  wildernesses,  in  sparsely-settled  territories 
without  railways,  and  threatened  always  by  Indians  or  other  hostile 
forces,  are  different,  much  greater,  and  not  at  all  to  be  compared  with 
those  of  mamtainmg  commercial  lines,  foUowing  railways,  existing  in 
the  midst  of  settled  civilization,  and  with  every  appurtenance  at  hand 
at  many  points,  to  move  instantly  by  rail,  along  the  lines,  for  their  imme- 
diate restoration  and  repair,  if  they  chance  to  be  damaged.  It  is  how- 
ever, from  the  anxious  settlers  in  this  wilderness  and  upon  the  distant 
frontiers  that  the  most  urgent  appeals  are  forwarded,  both  that  existing 
lines  may  be  maintained  and  that  additional  lines  may  be  constructed. 
It  is  here  they  are  located  by  law,  and  it  is  for  the  commercial  develop- 
ment as  well  as  the  protection  of  these  regions  that  the  lines  are  of  the 
greatest  importance.  It  is  an  absolute  necessity  for  the  especial  duties  of 
this  office  that  these  regions  be  penetrated. 

The  difficulties  above  referred  to  lessen.  It  is  better  understood  in 
each  ensumg  year  that  systems  of  telegraphic  lines  to  be  worked  at  all 
must  be  worked  as  a  unit.  The  laws  of  the  United  States  and  the  or- 
ders which  have  so  determined  are  more  closely  obeyed.  Illegal  and 
unauthorized  interferences  are  less  frequent.  It  is  better  comprehended 
that  lines  conveying,  as  they  may,  commercial  or  official  business  from 
one  extreme  of  the  United  States  to  another,  ought  not  by  possibility 
to  be  interfered  with  in  their  working  by  any  subordinate  authority 
Tests  of  the  accuracy  and  rapidity  of  the  working  of  these  lines,  made 
tor  a  comparison  in  these  respects  with  other  lines  under  different  man- 
agement, but  in  country  similar  in  character,  have  given  satisfactory 
results.  The  working  of  the  lines  improves  steadily.  When  it  shall 
have  become  possible,  as  it  will  with  better  knowledge  of  their  useful- 
ness, to  station  along  the  lines  repair  parties,  sufficient  in  number  and 
properly  located,  and  to  provide  material  at  depots  so  distributed  as  to 
be  always  and  easily  accessible,  there  will  be  no  reason  why  these  lines 
should  be  disabled  for  other  than  very  brief  periods.  It  is  impossible 
to  protect  absolutely  from  frequent  brief  interruptions  any  line  con- 
structed with  a  single  wire.  It  is  in  view  to  double  the  wires  as  rapidly 
as  the  appropriation  and  powers  of  the  office  will  permit. 

The  fact  that  the  especial  duties  of  this  office  require  reports  from  all 
the  lengths  of  all  its  Hues  three  times  daily  in  the  regular  discharge  of 
its  daily  duties,  affords  opportunities  for  and  causes  an  inspection  more 
regular  and  frequent,  perhaps,  than  that  had  on  any  lines  not  under 
similar  supervision. 

The  use  of  iron  supports,  succeeding  as  it  has  under  the  tests  to  which 
It  has  been  this  year  subjected,  by  the  practical  uses  of  such  supports 
m  the  hues  actually  constructed,  has  shown  a  great  advance  in  line  con- 
struction. It  is  difficult  to  estimate  the  importance  to  the  United  States 
and  to  the  service  of  a  mode  and  material  for  Line  construction  capable 
ot  being  put  m  use  and  lasting  everywhere. 

The  tests  made  with  the  telephone  at  this  office  and  on  the  sea-coast 
assure  the  lact  that  many  posts  and  stations  near  main  lines  may  have 
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a  telegraphic  communication  over  those  lines  which  has  been  hitherto 
impossible. 

There  are  no  constructions  more  economical,  or  returning,  by  their 
use,  more  fully  their  value  to  the  people  and  the  Army  of  the  United 
States,  than  the  electric  lines  now  stretching  among  the  frontier  posts 
and  settlements. 

The  ofllce  is  again  called  upon  to  acknowledge  the  courteous  and 
prompt  aid  with  which  the  wishes  of  the  Secretary  of  War  have  been 
met  on  the  part  of  division,  department,  and  district  commanders,  and 
the  zeal  with  which  the  working  parties  of  troops  by  them  detailed 
have  performed  their  duties. 

In  the  different  works  of  construction,  important  assistance  has  been 
rendered  by  Lieut.  Gen.  P.  H.  Sheridan,  commanding  Military  Division 
of  the  Missouri;  Brig.  Gen.  O.  O.  Howard,  commanding  Department  of 
the  Columbia;  Brig.  Gen.  A.  H.  Terry,  commanding  Department  of  Da- 
kota; Brig.  Gen.  E.  O.  0.  Ord,  commanding  Department  of  Texas ;  Bre- 
vet Brig.  Gen.  Edward  Hatch,  commanding  District  of  New  Mexico; 
and  Brevet  Brig.  Gen.  O.  B.  Willcox,  commanding  Department  of  Ari- 
zona. The  work  would  have  failed  in  much  of  its  success  but  for  this 
powerful  aid. 

The  military  results  foreshadowed  as  to  follow  the  construction  and 
use  of  these  interior  lines  are  already  in  part  attained.  The  reports  of 
oflflcers  commanding  campaigns,  or  employed  in  other  operations,  evi- 
dence at  once  the  wisdom  with  which  these  added  facilities  for  commu- 
nication have  been  employed,  and  the  success  of  operations  to  which 
the  rapid  communication  so  secured  have,  under  their  direction,  con- 
tributed. 

In  closing  this  report  the  Chief  Signal  OflQcer  again  refers  to  the 
frequent  rehearsal  of  facts  hitherto  stated  in  preceding  reports  upon 
the  service.  The  annual  reports  of  the  succeeding  years,  rehearsing,  as 
they  must,  similar  facts  of  organization  and  of  service,  become  more 
closely  repetitions  of  the  preceding  reports,  to  which  are  added,  each 
year,  such  statements  of  progress  as  relate  to  the  year  present. 

The  Chief  Signal  Oflacer  anticipates  the  best  results  to  the  Signal 
Service  from  the  legislation  of  1878.  There  could  hardly  have  been  an 
act  wiser  for  the  interests  of  the  service  or  more  just  to  the  members  of 
it.  The  favorable  action  of  Congress  has  removed  diflaculties  which 
had  hampered  the  progress  of  the  duty  for  years.  If  its  work  is  per- 
mitted to  go  on  as  it  has  been  planned,  and  is  fairly  sustained,  it  can 
hardly  fail  in  continued  success.  There  ought  to  be  just  provision  for 
the  permaraent  employment  and  grades  of  the  officers  of  the  corps.  It 
is  recommended  this  be  iixed  by  legislation.  It  is  hoped  there  may  be 
no  failure  m  the  appropriation  for  the  service  of  the  amounts  estimated 
for  this  year.    They  have  been  estimated  with  careful  economy. 

The  progress  of  the  service  through  the  years  of  duty  past  has  been 
attended  with  steady  and  satisfactory  success.  There  is  no  longer  ques- 
tion as  to  the  useful  prcamiouncement  of  meteoric  changes.  The  plans 
extend  more  broadly  in  each  succeeding  year,  by  which  to  aid  in  every 
interest  of  commerce  and  agriculture.  The  popular  conlidence  and  sup- 
port have  been  unchanging  and  considerate.  A  world-wide  study  has 
been  developed,  and  aims  to  attain  results  not  contoinplated  a  few  years 
ago  as  possible.  The  scope  of  practical  usefulness  increases  with" each 
year.    The  road  grows  broader  and  plainer  as  it  leads  towards  success. 

R.  0.  DEUM, 

Adjutant- General,  and  Acting  Chief  Signal  Officer  of  the  Army. 


EEPOET  OF  THE  CHIEF  SIGNAL  OFFICER.  233 
Paper  1. 

COURSE  AT  FORT  WHIPPLE,  VIRGINIA. 
(Exclusive  of  the  drills  in  the  arms,  with  trains  or  for  permanent  eonstmction.) 

OFFICERS. 

r  J^!fi  '"'"''f ?     instruction  for  officers  is  both  practical  and  theoretical    Th«  th«n 
retical  portion  comprises  instruction  ia  the  folio wioe.  books  viz  Mnn,,^ 
Signals,  The  International  Code  of  Flao- Sio-nals  Officio!  nnnn-        ^i^-2,.^*'^"al  ot 


ENLISTED  MEN. 

Instmetion  No.  36. 


War  Department, 
Office  op  the  Chief  Signal  Officer 
Tin»  f  11     ■  „  ^^asUngton,D.C.,  April  IQ  IQ7& 

caS^oC  tr^^^  oT'tatS'  '^i-g^of  station,  misconduct,  or  any 
wand,  for  field, Tnd  for  te^.?Lh  '^^^^^^^^^  will  report  to  the  instructor  fo^ 

officers,  in  connection  with  fhS^se^^^^^^^^^  non-commissioned 

tion  of  equipments  "nLeSqTn  ^r^^]^""^^  ""^Sf^}"  V^^p  QQ;  and  from  "Descrip- 
halyards  "  naffe  IQS  fn^f  r>-  7        Semaphore  telegraph,"  page  195  ;  from  'Tlaas  on 

page  393  ;  from  "  Permanent  limS, "      *  n   '  ^  f ^  Gfeneral  directions,  &c.," 

•  tioLlCode  ofSi/na™;  Loomh'  Lt^^^^^^^^^^  Interii,;. 
357, 358, 359,  360, 3I51, 362, 363, 384  365  36^0^ ^8  ^nf  4o  '  "'S.^t^^^S  ^^icles  125, 126, 
Signals ;  Pope's  Modern  Practte  of +hp  7'-^'i  ^^1^'  ?^°'al  Danger  or  Distress 
57  to  page  64,  arti°ciri03  •  Santer  ^T,?^^^^^  1'     P^ge  45 ;  page 

fieSprSrir-tiffi^^^^ 

course;  practical  instrTtiontitrSSU^^^^  during  theoretical 

ting  up  batteries  ;  use  and  conXiPf  fm,  and  telephone ;  cleaning  and  set- 

nal  and  intermed ^rsSoZ  cSri"  -  '^^^^  instruments;  establishhag  termi- 
ments  used  on  station -metlu'.rlnf. J  ?■  'T''  "^'^  '^"d  construction  of  all  instru- 
relative  liumiditj  robse"  at^on  of  ^"^^^^^  «f  de^y-point  and 

daily,  standard,  teLwordl-n^^^^^^  r'^^'^-'^'S  barometer;  telegraph  practice 

office,  &c.  '  practical  instruction  m  sphcing  cables ;  forms,  records  of 

All  men  to  have  four  touvs  of  guard  duty  as  non-commissioned  officers ;  twelve  days' 
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and  four  nights'  "field  practice"  in  General  Service  Code,  at  long  range;  three  days' 
practice  in  International  Code,  at  long  range.  .      ,  , 

Men  on  guard  duty  will  not  be  excused  from  recitations ;  nor  will  they  he  excused 
from  telegraph  practice  at  hours  when  not  actually  on  post.  Men  on  duty  in  the  ob- 
servatory vi'ill  be  excused  from  company  duty  as  now  provided. 

Recruits  to  perform  company  duty  for  two  months  previous  to  being  ordered  tor 
theoretical  instruction.    Instruction  dirring  this  time  not  to  interfere  with  military 

"^^U  enlisted  men  reporting  for  duty  to  be  instructed  in  cavalry  tactics,  through 
"  school  of  the  company,"  dismounted. 
Flag,  torch,  train,  &c.,  drills  conducted  as  heretofore. 

A  schedule  showing  hourly  occupation,  from  9  a.  m.  to  9  p.  m.,  of  each  man  under 
instruction,  will  be  kept  by  the  instructor. 

Instruction  feoiws.— Recitations  will  commence  at  9.45  a.  in.,  and  continue  until  all 
classes  have  recited.  Telegraph  practice  at  such  hours  between  9  a.  m. ,  and  9  p.  m. ,  as 
instructor  may  direct,  each  man  to  have,  when  practicable,  at  least  two  hours'  prac- 
tice daily.  Study  hours  from  9  a.  m.,  until  9  p.  m.,  the  time  being  so  divided  that  each 
man  may  have  at  least  three  hours  for  the  preparation  of  his  daily  lesson.  During 
recitation  and  study  hours  the  men  under  instruction  will  be  required  to  be  present  at 
instruction  building.  The  sergeant,  or  such  other  enlisted  man  as  may  be  designated, 
will  have  charge  of  the  study-room,  and  will  be  responsible  to  the  instructor  for  the 
presence  and  orderly  behavior  of  the  classes  during  study  and  recitation  hours.  In- 
struction on  Saturdays  will  be  discontinued.  ^  ,^xrT.T> 

ALBEKl  J.  MiJiK, 
Brigadier-General  {brevet  assigned),  Chief  Signal  Officer  of  the  Army. 
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Paper  2. 

Officers  instructed  during  the  year  ending  June  30,  1880. 


J.  A.  Swift  

L.  E.  Sobree  

"W.  S.  Wyatt  

r.  K.  Ward  

J.  S.  Powell  

"W.  A.  Glassford. 
W.C.Buttler  ... 
F.  Von  Schrader 


J.  A.  Swift  

L.  B.  Sobree  

W.  S,  "Wyatt  .... 

F.  K.  Ward  

J.  S.  Powoll  

W.  A.  Glassford. 


_    ,      ,  Reported  for  Kelievedfrom,  -RpmaTV^i 

Bank  and  corps.         instruction,    instruction.  1  I^emarks. 


Second  lieutenant  Signal 

Corps. 
Second  lieutenant  Signal 

Corps. 

First   lieutenant  Ninth 

Infantry. 
First  lieutenant  First 

Cavalry. 

Second  lieutenant  Signal 

Corps. 
Second  lieutenant  Signal 

Corps. 
Second  lieutenant  Third 

Infantry. 
First  lieutenant  Twelfth 

Infantry. 


Mar. : 
Miir. 

Oct. 
Nov. 

Fob. 
Fob. 
May 
May 


9, 1870 
9, 1879 

27, 1879 
17, 1879 


5, 1880 
11, 1880 


M,ay  24, 
May  21, 


Still  under  instruction. 

Completed  full  course  of 
signaling,  telegraphy 
and  meteorology. 

Still  under  instruction. 

Completed  full  course  of 
signaling,  telegraphy 
and  meteorology. 
Do. 

Do. 

Still  under  instruction. 
Do. 


Paper  3. 

Amount  of  field  praciice  had  by  each  officer. 


Bank  and  corps. 


 J* 

Second  lieutenant  Signal  Corps 
Second  licuten.mt  Signal  Corps 
rir.st  liouteuant  Nintli  Infanl  rv 
First  lieuton.'uit  li'irst  Cavalry. 
Second  lieutenant  Signal  (iorps 
Second  lieutenant  Signal  Corps 
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Enlisted  men  instructed  for  the  position  of  assistant  to  non-commissioned  officers  in  charac  of 
stations  from  July  1,  1879,  to  June  30,  1880.  " 


CoTille  P.  Terrett  

WUam  S.  Dnlin  

Frank  Eidgway  

Presley  T.  Jenkins  

Charles  S.  Wixom  

Gwyn  E.  Tompkins  . . . 
Horace  M.  Woodward. 

Frank  P.  Chaflfeo  

Daniel  J.  Carroll  

George  Vf.  Taylor  .... 
Frederic  H.  Clarke... 

Thomas  S.  Outram  

Willis  L.  Moore  


Eansom  "White  

Charles  W.  Chambers. 

John  0.  Conway  

John  B.  Wildman  

Thomas  M.  Ambler . . . 

J ames  A.  Frear  , 

J ohn  H.  Jones  , 

J  ames  P.  Sherry  

Charles  H.  Coburn  


Frederick  G.  Cowie  . . . 

Fielding  L  Jones  

Richard  Graham  

John  McKair  Wright. 

-Tames  Staplelon  

Frederick  "W.  Conrad . 

Elias  B.  Dunn  

John  Fitzgerald  

Hugo  "Worch  

Sutphen  Bailey  


Mar.    6, 1879 

Apr.    1, 1879 

Apr.    1, 1879 

Apr.    1, 1879 

Apr.  1,1879 

Apr.    1, 1879 

Apr.   1, 1879 

Apr.  30, 1879 

Apr.  30, 1879 

Apr.  30,1870 

Apr.  30,1879 

Apr.  30, 1879 

May  17, 1879 

May  31,1879 
May  31, 1879 

June  1,1879 

June  1,1879 

June  1,1879 

June  30, 1879 

June  30, 1879 

June  30, 1879 

June  30, 1879 

Juno  30, 1879 

July  31, 1879 

July  31, 1879 
July  31, 1879 

July  31, 1879 

July  31, 1879 

July  31, 1879 

July  31, 1879 

July  31, 1879 

Aug.  16, 1879 

Aug.  16, 1879 

Aug.  18, 1879 

Sept.  1,1879 

Sept.  6,1879 


July  7,1879 
July  19, 1879 
July  5,1879 
July  19, 1879 
July  5,1879 
Aug.  2,1879 
July  26, 1879 
Aug.  2,1879 
Aug.  11, 1879 
Aug.  25, 1879 
Aug.  11, 1879 
Aug.  11, 1879 


Sept.  6,1879 

Sept.  6,1879 

Aug.  29, 1879 

Oct.  25,1879 

Oct.  16,1879 

Sept.  27, 1879 

Oct.  24,1879 

Sept.  27, 1879 

STov.  8,1879 

ISToy.  8,1879 
J  an.    5, 1880 

STov.  8,1879 

Oct.  30,1879 

Nov.  8,1879 

"N'ov.  8,1879 

Oct.  30,1879 

Jan.    5, 1880 

Dec.  20,1879 

Jan.  19,1880 

Mar.  10, 1880 

Mar.  25, 1880 


July  11, 1879 

July  24, 1879 

July  11, 1879 

July  24, 1879 

July  9,1879 

Aug.  6,1879 

July  26, 1879 

Aug.  6,1879 

Aug.  14, 1879 

Aug.  27, 1879 

Aug.  12, 1879 

Aug.  14, 1879 

Aug.  1,1879 

Oct.  8, 1879 
Aug.  29, 1879 

Sept.  16, 1879 

Sept.  6,1879 

Aug.  27, 1879 


Oct.  16,1879 

Sept.  27, 1879 

Oct.  24,1879 

Sept.  27, 1879 

Dec.  13, 187J 

Kov.  17, 1879 
Jan.  15,1880 

Dec.    8, 1879 

Oct.  27,1879 

Dec.    1, 1879 

Dec.   1, 1879 

Kov.  1,1879 

Jan.    5, 1880 

Dec.  22,1879 

Jan.  20,1880 

Mar.  11, 1880 

Mar.  26, 1880 


Discharged  the  service  of  the 
United  States  Oct.  16, 1879. 

Discharged  the  service  of  the 
United  States  Sept.  27, 1879. 

On  duty  as  telegraph  operator 
at  Wickenburg,  Ariz. 

On  duty  as  assistant  at  Port- 
land, Me. 

Discharged  the  service  of  the 
United  States  Sept.  25, 1879. 

On  duty  as  telegraph.  op6ra,tor 
at  Deer  lodge,  Mont. 

On  duty  as  telegraph  operator 
at  Henrietta,  Tex. 

On  duty  as  assistant  at  Cape 
Lookout,  C. 

On  duty  at  Office  of  Chief  Sif. 
nal  Officer.  " 

On  duty  as  assistant  at  Sandy 
Hook,  N.  J. 

On  duty  as  assistant  at  "Wil- 
mington, N.C. 

On  duty  as  assistant  at  Phila- 
delphia, Pa, 
Ofl  duty  at  OfSce  of  Chief  Sig- 
nal Officer. 
Do. 

On  duty  as  telegraph  operator 
at  Concho,  Tex. 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 

On  duty  as  assistant  at  Cincin- 
nati, Ohio. 

In  charge  of  station  at  Point 
Judith,  E.  I. 

Discharged  the  service  of  the 
United  States  Nov.  3, 1879. 

On  duty  asassistantatChicago, 
HI. 

On  duty  as  assistant  at  Indian- 
apolis, Ind. 

On  duty  as  assistant  at  Smith - 
ville,  ST.  C. 

On  duty  as  telegraph  operator 
at  "Wichita  Agency,  Hid.  T. 

On  duty  at  Office  of 'Chief  Sig- 
nal Officer. 
Do. 

On  duty  as  assistant  at  Buffalo, 
N.Y. 

Discharged  the  service  of  the 
United  States  April  27, 1880. 

On  duty  as  assistant  at  Colo- 
rado Springs,  Colo. 

In  charge  of  station  at  Ports- 
mouth, H".  C. 

On  duty  as  assistant  at  Cape 
Hatteras,  jST.  C. 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 

On  duty  as  assistant  at  Chicago, 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 

On  duty  as  assistant  at  Pitts- 
burgh, Pa. 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 

On  duty  as  assistant  at  Sandy 
Hook,  N.  J. 
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Enlisted  men  iutiirncted  for  ilic position  of  assistant 


SIGNAL  OFFICER. 

to  non-commissioned  officers,  <fc. — Cont'd. 


George  W.  Ifelger. . . 

Will  C.  Barnes  

George  A.  "Warren  - . 

Simon  J.  Farrell  

Thomas  J.  Elam  

Appleton  Pritchard- 


Charles  Aucor  , 

Charles  F.  Merritt  

John  C.  Graham  

John  H.  Harmon,. ir  .  

James  F.  Jirdinston  

Hampden  S.  Gardioor ... 
Joseph  S,  Clarke  ......  . , 

Eston  Kandolph  , 

James  H.  Toung  

Edward  A.  Thomas  

Benjamin  E.  Hambleton  . 

Meyer  Herman  

William  A.  Merchant  

William  H.  Earringtou. . . 

Louis  Leonardy  

Lewis  N.  Josunofsky  

John  B.  WeUs  


William  Boll  on  

lid  ward  A.  Evans  

Jiilm  B.  Marbury  

Kamiirl  1.  FrankouGcld . . . 

T>(Mii,4  V.  Siilor  , 

Will.  \V.  (iwin  

IToiiry  C.  Anderson  

Vcr  I'lanck  Temple. .  ^. . . 

Dudley  B.  Notson  

Henry  Pennywitt  

.rnmesE.  Du'Harael  

(!i  i,i  -c  W.  Dunn  

V'i;hiU  11.  \\h\i^'.'.'.V.'.'.''.'. 

Mia.Hl.uM  r.  Ciillawav  

CIlhIcm  1',.  KilclHii  


.  15, 1879 
15, 1879 
16, 1879 
22, 1879 


19, 1879 
19, 1879 
19, 1879 
20, 1879 
20, 1879 
20, 1879 
30, 1870 
30, 1879 
30, 1870 
30, 1870 
30, 1879 
6, 1880 
6, 1880 


C,  1880 
17, 1880 


Feb.  17, 
Fob.  17, 
Fob.  17, 
Feb.  17, 
Mar.  11, 


l\T;l,v  1 
May  ) 
May 
May  ; 
May  i 
May  5 
Juno  1 


§1 


Dec.  27, 1879 

Jan.    7, 1880 

Jan.    5, 1880 

Dec.  31,1879 

Dec.  27,1879 

Doc.  31,1879 

Jan.  31,1880 

Feb.  25,1880 

Jan.  19, 1880 
Feb.  14,1880 

Jan.  21,1880 
Mar.  16, 1880 

Mar.  9,1880 

Mar.  9,1880 

Mar.  11, 1880 

Mar.  11, 1880 

Mar.  1,1880 

Mar.  1,1880 

Mar.  25, 1880 

Mar.  IG,  1880 

Mar.  11)  1880 

Mar.  10, 1880 

Mar.  1, 1880 

Mar.  1,1880 

Apr.  24, 1880 

Apr.  2G,  1880 

Apr.  9,1880 

Apr.  0,1880 

May  3, 1880 

May   6, 1880 

Apr.  24, 1880 

Apr.  26, 1880 

Apr.  15, 1880 

Apr.   9, 1880 

Apr.   9, 1880 

Apr.  17, 1880 

Apr.  21, 1880 

May  15, 1880 

May  15, 1880 

Apr.  19, 1880 

Apr.  21, 1880 

May  24, 1880 

Juno  2,1880 

May  6,1880 

May  24, 1880 

May  27, 1S80 

Juno  12, 1880 

June  21, 1880 

May  24, 1880 

May  25, 1880 

May  24, 1880 

May  25, 1880 

June  2:1, 1880 

Juno  23, 1880 

On  duty  i 


,Md. 


at  Balti- 


On  duty  as  telegraph  operator 
at  Apache,  Ariz. 

On  duty  as  assistant  at  New- 
York  City. 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 
Do. 

On  duty  as  assistant  at  Chin- 

coteague,  Md. 
On  d  uty  as  assistant  at  Oswego,. 

N.T. 

On  duty  as  assistant  at  Cape 
Henry,  Va. 

Died  at  Evansville,  Ind.,  June 
22, 1880. 

On  duty  as  assistant  at  Louis- 
ville.^Ky. 

On  duty  as  assistant  at  Cape 
Henry,  Va. 

lii  charge  of  station  at  Sloop 
Point,  S.  0.  V 

On  duty  as  telegraph  operator 
at  Fort  Buford,  Dak. 

On  duty  as  assistant  at  Fort 
Macon,  N.  C. 

On  duty  as  telegraph  operator 
at  Fort  Stevenson,  Dak. 

On  duty  as  telegraph  operator 
at  Decatur,  Tex. 

On  duty  as  assistant  at  Kitty- 
hawk,  N.  C. 

On  duty  as  assistant  at  Koches- 
ter,  N.  T. 

On  duty  as  telegraph  operator 
at  Los  Lunas,  N.  Mex. 

On  duty  at  Office  of  Chief  Sig- 
nal Officer. 

In  charge  of  station  at  Kill  y- 
hawk,  JSr.  C. 

In  charge  of  station  at  Nash- 
ville, Tenn. 

In  charge  of  station  at  Bast- 
port,  Me. 

Promoted  corporal  June  2, 1880. 

In  charge  of  .station  at  Dela- 
ware Broiikwat.ir,  Del. 


Mi 


s.sistant  at  I'ort 

ussi.slimt  at  Es- 
•h. 

istautalBuIlalo, 


StUl  under  instruction. 

On  duty  as  assistant  at  Dehv 

w.aro  Breakwater,  Del. 
Still  under  instruction. 
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TaUe  allowing  the  insiruciion  of  candidates  for  the  grades  of  serqeant  and  cormral  fn 
July  1,  1879,  to  Jane  30,  1880.  ^  J 


ITame. 

Instruction 
commenced. 

Date  of 
promotion. 

Kemarks. 

SEKGEANTS. 

Jolin  Healy  

Sept.  22, 1879 

Nov.  19, 1879 
Nov.  1,1879 
Feb.  17, 1880 

June  21, 1880 

Jan.  1,1880 

Fob.  20, 1880 
Feb.  24,1880 
June  23, 1880 

In  charge  of  station  at  "Wood'.s  Hoi],  Mass. 

In  charge  of  station  at  Morgantown,  W.  Va. 
In  charge  of  station  at  Cape  May,  N.  J. 
In  charge  of  station  at  Delaware  Breakwater, 
Del.  ' 
Still  under  instruction. 

COHFORALS. 

John  B.  Merrill  

James  J.  Fitzgerald  

William  Bolton  

Jolin  H.  Sherman  

Paper  6. 

ExUUting  tlie  communications  sent  from  and  received  at  the  office  of  the  Chief  Signal  Officer 
(exclusive  of  telegrams)  from  July  1, 1879,  to  June  30,  1880. 

SENT. 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

To  heads  of  departments  and  bureaus   oaq 

In%eX7™itT-'^°®/*'''V''.?^^''^'*'  f  stations-  inretbrenc;  to  th;ir'duti;;:  10, 880 
in  reply  to  applications- for  stations  and  others  similar  -Hi 

tt  tf."'}'^  companies,  in  reference  to  transmission  of  weather  iVpor'ts  and 
.  the  erection  of  telegraph  ]iues,  &c   ^     "  ^uu 

To  ^n^f^l""!  ^J^'^^e'^?  of  commerce,  a'gVicultural  Voci^tiesV  '.  136 
To  postmasters,  in  reference  to  weather  bulletins  40 
10  foreign  correspondents,  relating  to  this  division  in  geueral 202 
To  foreign  correspondents,  relating  to  simultaneous  reports .  747 
To  Tolunteer  observers  throughout  the  United  States  Itl 
MisceUaneous^!!'''^  """^  circulars,  with  reference  to  thiVdi^i'sion  i:."::  11, 769 
 "   1, 486 

 - -  

Signal  Division. 

To  heads  of  departments  and  bureaus ...  1  po 

pSrof  ForR^Lp'^^^^  SerVlc^schoofoV^^n^tVuctio^^  and 

Relating  to  recruiting  and  enlistment!" i 
AZy..!!.!!'?l!?*^°"'       enlistment  in  the"sign;V6OTpV,UnVt;d  States  ' 

SSin£r.T  3.1^4 
 '   403 

Total    

  5, 620 

Property  Division. 

To  heads  of  departments  and  bureaus   rw 

To  uonfZml^ZZf^m''''  instVuinents',"equipme*nteV&c":::  3, 80G 
Tef<^-enJ^Z  Z2A  ^""7^     '^^'^^^e  of  stations  and  other  eAlisted  men,  in 

reieience  to  property  and  money  accounts                                           '  q  1 7r 

Li  relorence  to  quarterly  returns  of  officers  ....  1 '  sI:. 

SS^r'"*^*^'^"^^^^^^*'^^*^*--  I'M 

  8, 523 

Total.......   

 -   25,403 

Aggregate  ____ 
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RECEIVED. 


Division  of  telegrams  and  reports  for  the  henefit  of  commerce  and  agricultiire. 


220 


From  lieads  of  depai-tmeuts  aud  bureaus  

Applications  for  the  establislimeut  of  new  stations  

From  telegraph  companies,  in  reference  to  the  transmission  of  weather  re- 
ports and  the  construction  of  telegraph  lines,  &o  -  -  203 

From  non-commissioned  oflicers  in  charge  of  stations,  in  reference  to  their 

diities   12,7m 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies  

From  foreign  correspondents,  relating  to  simultaneous  weather  reports   G,  252 

From  volunteer  observers  throughout  the  United  States,  relating  to  observa- 
tions and  reports   ^^Z 

From  foreign  correspondents,  relating  to  this  division  in  general.   7 

Reports  relative  to  instruction  of  non-commissioned  officers  and  assistants.. .  723 

Mailed  reports  from  non-commissioned  ofiflcers  in  charge  of  stations   291, 480 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department)...,.  --   1,237 

Meteorological  charts,  abstracts  of  journals,  forms,  &c.,  received  from  non- 
commissioned officers  in  charge  of  stations,  railroad  stations,  &c   207, 153 

From  commercial  steamshii)  companies   443 

Reports  from  postmasters  throughout  the  Uuited  States  in  reference  to  weather 

bulletins  received  and  posted  by  them   161, 318 

Miscellaneous   482 

Total....  -  "690,189 

Signal  Division. 

From  heads  of  departments  aud  bureaus  -   220 

Relating  to  duties  aud  discipline  at  Signal  Service  school  of  instruction  aud 

post  of  Fort  Whipple,  Va  ■   18r> 

Relating  to  instruction  in  signaling  at  Fort  Whipple,  Va.,  and  m  different 

military  departments   182 

Relating  to  recruiting  and  enlistment  

Applications  for  enlistment  in  the  Signal  Corps,  United  States  Ai-my   597 

Miscellaneous  •   1'  ^"4 

Total  ""S^ 

Property  Division. 

From  heads  of  departments  aud  biuroaus   I'^o'^ 

From  manufacturers  and  others,  relating  to  instruments,  equipments,  &c....  1, 03< 

From  officers,  concerning  property,  quarterly  returns,  &c   2, 289 

From  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted  men, 

relating  to  property  and  money  accounts   4(),  502 

Regarding  property  transferred  to  stations   6>  380 

Miscellaneous   5,557 

Total   56,874 

Aggregate   750,021 

ALroreo  il,.  .sent   57,668 

Ag^n.;:;,ie  m.eiVed:::::  750,021 

A-j-n-ale  sont  and  received   807,689 

Tu.hle  showiiii/  ihv  iiiniilicr  of  cipher-words  and  messages  sent  and  received  I>y  telegraph  at  llie 
cmlral  office,  WasUngton,  D.  C.,from  July  1,  1879,  to  June  20,  1880. 

Cipher-words  of  weather  reports  sent  -  -  -  '^f''  60'' 

Telegraphic  messages  other  than  weatber  rci)ortH  sent   13,570 

Cipher-words  of  weather  rcpoi  ts  r(M  (  i\  ('il   748,384 

Cipher-words  of  special  riviM  k  ikh  In  iccoived   il'rrl^ 

Telegraphic  messages  other  I  Iimii  wcatlier  reporfis  received   IB.oOU 
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Paper  7. 


Talle  shoioing  meteorological  data  furnished  from  the  records  of  the  office  of  the  Chief 
Signal  Officer  of  the  Army,  upon  the  request  of  the  applicants  named,  during  the  fiscal 
year  ending  June  30,  1880. 

Wm.  McMurtrie,  esq.,  clieiaist,  Department  of  Agriculture,  Washington,  D.  C,  fur- 
nished, July  8,  1879,  with  table  showiug  average  humidity  for  each  month  of  the 
year  at  Burlington,  Vt. ;  Denver,  Colo. ;  Dodge  City,  Kans. ;  Galvestoa,  Tex  ;  Indian- 
apolis, Ind. ;  Jacksonville,  Fla. ;  Memphis,  Tenn. ;  Montgomery,  Ala. ;  Nashville  Tenn  • 
New  Orleans,  La. ;  New  York,  N.  Y. ;  Omaha,  Nebr. ;  Pittsburgh,  Pa. :  Portland  Me  •' 
Portland,  Oreg. ;  Rochester,  N.  Y. ;  San  Diego  and  San  Francisco,  Cal. ;  Shreve'port' 
La.;  Saint  Louis,  Mo.;  Saint  Paul,  Miun.,  and  Wilmington,  N.  C,  from  Julv  187.3' 
to  June,  1879,  inclusive.  j  ?  > 

Capt.  Geo.  M.  Wheeler,  Corps  of  Engineers,  U.  S.  A.,  furnished,  July  12  1879 
with  table  showing  the  readings  of  the  barometer  corrected  for  temperature  readings 
oi  dry  and  wet  bulb  thermometers  and  corresponding  relative  humidity,  at  7  a  m  2 
P;  9  P-  la-)  each  day,  at  Pike's  Peak,  Colo.,  from  May  23  to  June  1.5,  1879,  and 

at  Fort  Garland,  Colo.,  from  May  13  to  22,  1879. 

Mr.  J.  C.  Neilson,  architect,  Staunton,  Va.,  furnished,  July  22, 1879,  with  statement 
showing  the  amount  of  precipitation  at  Mount  Solon,  Va.,  for  each  month,  from  Jan- 
uary, 1878,  to  June,  1879,  inclusive. 

Mr.  A.  S.  Cushman,  Boston,  Mass.,  furnished,  July  24,  1879,  with  tables  showing 
maximum,  minimum,  and  mean  temperatures,  mean  relative  humidity,  total  amount 
ot  precipitation  and  prevailing  direction  and  maximum  velocity  of  w'ind  at  Leaven- 
worth, Kans.,  for  each  month,  from  September,  1871,  to  June,  1879. 

Capt.  Geo.  M.  Wheeler,  Corps  of  Engineers,  TJ.  S.  A.,  furnished,  July  25,  1879  with 
tables  showing  readings  of  barometer  (reduced  to  freezing),  and  attached  and  di'y  and 
wet  bulb  thermometers;  also,  corresponding  relative  humidity  (at  7  a.  m.,  2p  m  and 
9  p  m.,  each  day),  at  Pike's  Peak,  Colo.,  from  May  13  to  22  and  from  June  16  to  24 
inclusive,  and  ai  Sacramento,  Cal.,  from  May  16  to  June  27,  1879. 

Mr.  T  R.  Tannett,  agent  Oregon  Steamship  Company,  »&,c..  New  York  City  fur- 
nished, August  16,  1879,  with  tables  showing  monthly  and  annual  amount  of  ram-fall 
and  monthly  maximum,  minimum,  and  mean  temperature,  for  each  month,  at  Port- 
land, Oreg.  from  January,  1878,  to  July,  1879;  atRoseburg,  Oreg.,  and  Olympia,  Wash 
J^om  July,  1877,  to  July,  1879,  and  at  Umatilla,  Oreg.,  from  Au|u8t,  1877,  to  July,  1879, 

Joseph  M.  Pray,  esq.,  attorney  at  law,  Brooklyn,  N.  Y.,  furnished,  August  18,  1879 
with  tables  showing  state  of  weather  at  each  observation,  together  with  time  of  com- 
mencement and  ending,  and  amount  of  all  precipitation  at  New  York  City  from  No- 
vember 1  to  December  20,  1879.  r  1,  y  ^luui 
io^i'ii-7o"  ^"  /V  ^ilgei^crantz,  U.  S.  Engineer's  Office,  Chicago,  111.,  furnished,  August 
Ip  Jr^  with  tables  showing  daily  maximun  and  minimum  temperature  at  Chicago. 
New  Orleans,  San  Francisco,  and  Washington  from  July  1,  1878,  to  June  30  1879  in- 
clusive.                                                                                       !         J  >  ) 

Dr.  C.  Spinzig,  Saint  Louis,  Mo.,  furnished,  August  19,  1879,  with  tables  showina- 
mean  barometer  and  temperature  and  amount  of  precipitation  at  Memphis,  Tenn.,  fot- 
™oiitli.ii-om  January  to  July,  1879,  and  for  each  day  from  July  1  to  August  9 
lb/9,  inclusive.  ''  o  i 

Mr.  William  H.  Fleming,  North  Conway,  N.  H.,  famished,  August  22,  1879,  with 
statement  showing  mean  humidity  and  extreme  range  of  temperature,  the  huiidity 
lor  each  month  of  1874,  1875  and  1876,  and  the  range  of  temperature  for  each  month 
la  the  years  1875,  1876  and  1877,  at  Sandy  Hook,  N.  J. 

Capt.  Edwiu  Pollock,  Ninth  United  States  Infantry,  Washington,  D.  C.  fur- 
nished, Septembers,  1879,  with  table  of  maximum,  minimum,  and  mean  temperature 
at  Cheyenne  and  Camp  Browu,  Wyo.,  from  January  to  December,  1877,  inclusive. 

Messrs.  HamiitorT&Co.,  produce  and  commission  merchants,  LouisviUe,  Ky.,  fur- 
mshed,  September  15,  1879,  with  tables  showing  state  of  weather  and  readino-sof  ex- 
posed maximum  and  minimum  thermometers  at  each  of  the  seven  daily  observations 
at  Chicago,  111.,  and  Louisville,  Ky.,  from  December  27,  1878,  to  January  5,  1879. 

Mr.  F.  C.  Briggs,  Waterville,  N.  H.,  furnished,  September  15,  1879,  with  record  of 
T^fw'^ww  and  mean  temperatures  at  Fort  Monroe  and  Norfolk,  Va.,  from 

July,  l«77,  to  June,  1879,  inclusive. 

^^^f:JZ'^^^r\Sr''}^'\^'''^^''^'^^^^^^^    Adirondack  survey,  Albany,  N.  Y.,  furnished, 
'  l^^A.^it^  record  of  barometer,  attached,  exposed,  dry,  and  wet  bulb 
thermometers  and  directions  of  wind  at  Albany  and  Oswego,  N.  Y.,  and  Burlington, 

U  on  September  7  and  8,  and  November?,  1^77  (five  observations  each  day). 
^.rTt]:^!  t.'ieasurer  Eclipse  Windmill  Company,  Beloit,  Wis.,  furnished, 

September  16,  1879,  with  record  of  the  average  and  maximuik  velocity  of  the  wind  (in 
miles  per  hour)  for  each  month  from  January,  1878,  to  June,  1879,  at  Sacramento, 
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Boise  City,  Salt  Late  City,  Bismarck,  Pembina,  North  Platte,  Dodge  City,  San  Anto- 
nio, Shreveport,  Fort,  Gibson,  Leavenworth,  Omaha,  Samt  Louis  Vicksburgh  Mont- 
somery,  Jacksonville,  Augusta,  Nashville,  Indianapolis,  Columbus,  Detroit,  Lynch- 
burgh,  Washington,  Philadelphia,  Rochester,  and  Loinsville  q.^+.^t..^ 

Mv  Georoe  Cook,  State  geologist,  New  Brunswick,  N.  J.,  furnished,  September 
22  1879  wfth  table  showing  maximum,  minimum,  and  mean  temperatures  at  Bloom- 
ing Gro^e,  Pa.,  for  each  month  from  January  1874,  to  December,  1878,  "'''I'^^^^^e- 

Mr  Wm  H.  Fleming,  North  Conway,  N.  H.,  furnished,  September  23,  1879,  with 
tables  showing  mean  relative  humidity  for  each  month  of  the  ye^l^llSf  -  ^nd  annual 
maximum,  minimum,  and  range  of  temperature  for  the  years  18/4,  1875,  18/G  and 

'l^iSlowZsSnt'M.-  D.,  health  officer,  Washington,  D  C,  furnished  September 
25, 1879,  with  statement  showing  mean  thermometer,  mean  barometer,  mean  humidity, 
rainfall  (in  inches),  and  prevailing  direction  of  wind  for  weeks  ending  July  6,  1878, 

^^MesJrs'  Gr'ay  t  Lorii^Boston;  S'ass.,  furnished,  September  27  1879  with  copies 
of  inemoniete?  and  anem^oscope  sheets  at  Boston,  from  12  noon  of  April  17  to  12  noon 

^Mr  ^C'.  T^Salmon,  treasurer  Eclipse  Windmill  Company,  Beloit,  Wis.,  furnished 
Septembei^30,  1879,  with  statement  showing  average  hourly  and  monthly  velocity  of 
+i.  %^s,ri  o+ Prvvfiniifl  Me  Albanv  N  Y..  Grand  Haven,  Mich.,  Boston,  Mass.,  Pitts- 
burg^Pa  !  SorsS^Telf  ?h?/^^^^^  for  each  liionth  from  January,  1878,  to 

Mr!  Sl2  d"  Pllmer,  office  No.  1,  Old  State  House  Boston,  Mass.,  fu^nifed  Sep- 
tember 30,  1879,  with  statement  showing  the  highest  ^fo^ities  of  wind  at  Boston 
Mass.,  Cape  Henry,  Va.,  Capes  Hatteras,  Lookout,  and  Kittyhawk,  N  C.,  Mount 
M ingtSn,  N.  H  ,  North  Platte,  Nebr.,  Pike's  Peak  Colo.,  and  Sandy  Hook  N  J. 

Ml  Henry  I.  BoWditch,  113  Boylston  street,  Boston,  Mass.  furnished,  October  6, 
1879  with  statement  showing  the  mean  daily  temperature  at  Eastport  and  Portland, 
Me  and  Boston  Thatcher's  Island  and  Wood's  HoU,  Mass.,  from  June  10  to  Sep- 
tember 16  ircCive,  foi  the  years  1876, 1877, 1878  and  1879 ;  also,  statement  showing  the 
fCS^on  of  the  wiAd  and  the  state  of  the  weather  at  the  same  pomts,  for  the  same 

"'S^s'stSrS^s^rTalSif  Mr'f-^^^      October  23,  1879,  with  statement 

shoXg  monthly  maximum,  minimum,  and  mean  \^^Vev^^^^^^,^^n^^^^^^^ 

ami  prevailing  direction  of  wind  at  Menlo  Park,  Cal.,  from  March,  1878,  to  September, 

^%ark  BeSamin  37  Park  Row,  New  York  City,  furnished,  October  29,  1879,  with 
etSmeift  showing  maximum  velocity  of  wind  at  Buffalo,  Albany,  and  New  York  City 

''Tll^^^Sf^mZ'^i  St  street,  Baltimore,  Md.,  i^lrnished,  October  28  1879 
with  statement  showing  the  mean  monthly  percentage  of  ralative  humidity  at  Los 

^^^r  ^iS^^TcSi:  ^i^oSt^G^M 

30,  1879,  with  direction  and  velocity  of  wind  at  9  and  11.08  p.  m.,  March  3,  lb7a,  at 

%l  W.^K  Fiwcett,  120  La  Salle  street,  Chicago  111  furnished,  October  31  1879 
with  statement  show  ng  average  amount  of  rain-fal  ,  by  weeks  in  Ohio  Valley  and 
Tennessee Tc..  iou,  the  Upper  Mississippi  region,  and  the  Lower  Missouri  Va  ley  fi^m 
An^ntt  ^  to^October  27,  1879,  inclusive,  and  total  rain-fall  from  August  18  to  Oc- 
tobff  18  '1879  Sisivi^  at  Cincinnati,' Indianapolis,  Keokuk,  Leavenworth,  Nash- 

'Ti't^hTl^n^^l  Baltimore,  Md.,  furnished,  November  10,  1879 
w-,thlato  for  Sght 'years,  from  1871  tS'l878,  embracing  me.in  f^^^^^.f^lllf^^^^^^ 

XrS^lcCt!^  t ^^SHtS  Portland,  Me.,  Wished,  November 
11  wHh  sWement  showing  velocfty  of  wi^ud  and  direction  and  s  ate  of  we.ai,hei 

Htatement  show'^iig t'ding.  of  ...u  ometo'r  reduced  to  -a-levcl  .at  KnoxviHo,  Tenn.,  at 
7  a.m.,  2=uid9p  n^  fn..n^ 

CommiKHKmr,.    ,(        :       '    ;  ',na,Ni,nn»,,  u.iniHUim,  and  daily 

wil'h  a  Hl-;i.lciiiiMii,  Miow  ,  •  '  ,  ' '-/i j ,  .„.,.v.|ilin..- .liiccl-ioii  of  wind,  ra.in-ra.ll  and 
*'''u'I7l'Him'\v  (hrim  lu'M^^^^  Viml  I  lio  rliii.rariri' ol'        day,  for  racli  day  in  the  year  froni 

lHS'"^Wli  rHl^aJunourH^owi^  "  I-  ''  '"-'"'•'''l  '^^  Wasbiugtou, 
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D.  C,  during  September,  1877,  with  the  highest  velocities  and  prevailing  du-ection  of 
the  wind. 

Mr.  M.  Accame,  21  South  Gay  Street,  Baltimore,  Md.,  furnished,  November  14,  1879, 
Avith  a  statement  showing  the  direction  and  velocity  of  the  wind  at  Cape  May,  N.  J., 
at  9  p.m.  and  11.08  p.m.,  March  3,  1878;  7  and  7.43  a.m.  and  12.08  p.m.,  March  4, 

1878,  and  the  maximum  volocities  of  the  wind  on  the  above  dates  and  between  the 
hours  specified. 

Maj.  J.  W.  Barlow,  Board  of  Engineers,  Army  Building,  New  York  City,  furnished, 
November  20,  1879,  with  a  statement  showing  the  dates,  duration,  direction,  and  max- 
imum velocity  of  wind  durinj^  the  southwest  and  west  gales  which  occurred  at  sta- 
tions on  Long  Island  Sound  from  October  1,  1878  to  October  1,  1879,  as  recorded  at 
the  stations  of  observation  at  New  York,  N.  Y.,  New  London,  and  New  Haven,  Conn., 
and  Wood's  HoU,  Mass. 

Mr.  James  E.  Miller,  corner  of  Fourteenth  and  C  streets,  N.  W.,  Washington,  D.  C, 
furnished,  November  21, 1879,  with  a  statement  showing  the  times  of  commencement, 
ending  and  amount  (in  inches  and  hundredths)  of  all  precipitation  at  Washington, 
D. C,  between  the  hours  of  7  a.m.,  and  5  p.m.,  from  July  3,  1879,  to  November  20, 

1879,  inclusive. 

Dr.  J.  Chandler,  secretary  board  of  health,  Memphis,  Tenn.,  furnished,  November 
22,  1879,  with  a  statement  showing  the  mean  temperature,  mean  relative  humidity, 
amount  of  precipitation,  and  total  movement  of  the  wind  at  Memphis,  Tenn.,  during 
the  months  of  June,  July,  August  and  September  of  each  year  from  1873  to  1879,  in- 
clusive. 

Mr.  H.  W  Graffen,  Pottstown,  Pa.,  furnished,  November  25,  1879,  with  a  statement 
showing  the  total  rain-fall  during  the  year  1878  at  the  following  points :  Toronto, 
Quebec,  Halifax,  Chatham,  Kingston,  and  Montreal. 

Mr.  Morton  P.  Henry,  No.  416  Walnut  street,  Philadelphia,  Pa.,  furnished  with  a 
statement  showing  the  direction  and  velocity  of  the  wind  and  state  of  the  weather  at 
Cape  May,  N.  J.,  at  4.43,  9  and  11.08  p.  m.  (local  time),  March  3,  1878,  and  7  a.  m., 
(local  time),  March  4,  1878 ;  also,  copy  of  anemometer  record  sheet  of  the  station  from 
12  m.,  March  3,  to  12  m.,  March  4,  1878. 

Mr.  G.  A.  Ogle,  No.  3  South  Charles  street,  Baltimore,  Md.,  furnished,  December  5, 
1879,  with  a  statement  showing  certain  specified  dates,  during  the  months  of  June, 
July,  August  and  September,  upon  which  heavy  rain-storms,  of  short  duration,  occur- 
red at  Baltimore,  Md.,  from  1872  to  1879,  inclusive,  with  the  amount  of  rain-fall  be- 
tween the  hours  speciiied. 

Mr.  R.  T.  Loper,  jr.,  Stonington,  Conn.,  furnished,  December  6,  1879,  with  a  state- 
ment showing  the  direction  and  velocity  of  the  wind  at  New  London,  Conn.,  at  9  p. 
m.  and  11.19  p.  m.,  of  November  19,-1879. 

Mr.  J.  P.  Woolman,  auditor  Territory  of  Montana,  Helena,  Mont.,  furnished, 
December  8,  1879,  with  a  statement  showing  the  mean,  maximum,  and  minimum  tem- 
peratures for  each  month  of  the  year,  the  prevailing  direction  of  the  wind,  mean  rela- 
tive humidity,  average  amount  of  precipitation,  and  number  of  cloudy  days  in  Winter, 
Spring,  Summer  and  Autumn  at  Virginia  City,  Mont. 

Director  U.  S.  Geological  Survey,  Department  of  the  Interior,  Washington,  D.  C, 
furnished,  December  15,  1879,  with  a  statement  of  barometric  readings  taken  at  Salt 
Lake  City,  Utah,  at  the  hours  of  7  a.  m.,  2  and  9  p.  m.,  each  day  from  Julv  1  to 
November  30,  1870. 

Admiral  R.H.  Wyman,  Superintendent  Hydrographic  Office,  Washington,  D.  C, 
furnished,  December  17, 1879,  with  a  statement  showing  the  mean  monthly  barometer 
(corrected  for  temperature,  elevation,  and  instrumental  error),  for  each  month  in  the 
years  1871  to  1878,  inclusive,  and  for  each  month  in  the  year  1879,  excepting  Decem- 
ber, at  Boston,  Mass.,  New  York,  N.  Y.,  Norfolk,  Va.,  Philadelphia,  Pa.,  and  Wash- 
jogton,  D.  C. 

Dr.  F.  P.  Houskeeper,  Coatesville, Pa.,  furnished,  December22, 1879,  with  astatement 
showing  the  temperature,  amount  of  clouds,  and  the  state  of  the  weather  at  Philadelphia, 
Pittsburgh  and  Erie,  Pa.,  on  April  21,  1879. 

Mrs.  I.  Armour, ^Arlington  Hotel,  Washington,  D.  C,  furnished,  December  23,  1879, 
with  a  statement  showing  the  mean,  maximum  and  minimum  temperature  for.  the 
months  of  December,  January  and  February,  1876, 1877  and  1878,  at  Chicago,  111.,  and 
Washington,  D.  C. 

Secretary  of  the  New  Orleans  Cotton  Exchange,  New  Orleans,  La.,  furnished,  De- 
cember 27,  1879,  with  a  statement  giving  the  rain-fall  (in  inches  and  hundredths),  for 
each  month  in  the  year  from  September,  1876,  to  November,  1879,  inclusive,  at  the  fol- 
lowing stations :  Augusta,  Ga.,  Baltimore,  Md.,  Charleston  S.  C,  Cincinnati,  Ohio, 
Corsicana,  Tex.,  Port  Gibson,  Ind.  T.,  Galveston  and  Indianola,  Tex.,  JacksonviUe 
and  Samt  Mark's,  Pla.,  Knoxville,  Memphis  and  Nashville,  Tenn.,  Louisville,  Ky., 
Lynchburgh,  Va.,  Mobile  and  Montgomery,  Ala.,  New  Orleans  and  Shreveport,  La., 
Norfolk,  Va.,  Savanah,  Ga.,  Vicksburgh,  Miss.,  and  Wilmington,  N.  C. 

Mr.  B.  S.  Pitch,  general  freight  agent  Chesapeake  and  Ohio  Railroad,  Richmond, 
16  BIG 
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Va.,  furnisliod,  Dooomber  30,  1879,  with  a  statomont  allowing  tho  state  of  tlio  weather 
aud  amount  of  precipitation  recorded  at  the  stations  of  observation  at  Saint  Louis,  Mo., 
Little  Rock,  Ark.,  Shreveport,  La.,  Carlo,  111.,  and  Memphis,  Tonn.,  on  August  23, 
24,  25  and  26,  1879. 

Capt.  W.  A.  Shaw,  steamer  Geo.  M.  Bird,  Jacksonville,  Fla. ,  furnished,  December 
31,  1879,  with  a  statement  showing  the  direction  and  velocity  of  the  wind  at  Jackson- 
ville and  Punta  Rassa,  Fla.,  at  certain  hours  on  December  27  and  28,  1878  and  Feb- 
rurary  5,  1879. 

Mr.  R.  E.  Craig,  chairman  meteorological  committee,  cotton  exchange.  New 
Orleans,  La.,  furnished,  January  3,  1880,  with  a  statement  showing  the  amount  of 
rain-fall  during  the  months  of  September,  October  and  November,  1879,  as  compared 
with  the  same  months  of  1878,  as  recorded  at  the  following-named  stations  of  obser- 
vation: Augusta,  Cincinnati,  Galveston,  Knoxville,  Memphis,  Nashville,  Savannah, 
Vicksburgh,  Baltimore,  Corsicana,  Indianola,  Louisville,  Mobile,  New  Orleans,  Shreve- 
port, Wilmington,  Charleston,  Fort  Gibson,  Jacksonville,  Lynchburgh,  Montgomery, 
Norfolk  and  Saint  Mark's. 

Mr.  Albert  H.  Campbell,  Charleston,  W.  Va.,  furnished  (through  Col.  John  G. 
Parke,  Corps  of  Engineers,  U.  S.  A.),  January  9, 1880,  with  a  statement,  showing  the 
reduced  barometer  readings,  the  temperature  and  relative  humidity,  at  the  telegraphic 
observations  taken  tri-daily  at  Washington,  D.  C,  Lynchburg,  Va.,  Pittsburgh,  Pa., 
and  Cincinnati,  Ohio,  for  each  day  from  November  29  to  December  31,  1879,  inclusive. 

Dr.  C.  C.  Lathrop,  secretary  Colorado  Medical  Society,  Denver,  Colo.,  furnished, 
January  16,  1880,  with  a  statement  showing  the  maximum,  minimum,  and  mean  tem- 
peratures, mean  relative  humidity,  prevailing  direction  of  wind,  total  movement  of 
the  wind,  and  amount  of  precipitation,  for  each  month  of  1878  and  1879,  at  Cheyenne, 
Wyo.,  Denver,  Colo.,  and  Santa  F6,  N.  Mex. 

Mr.  Lawrence  Moran,  Aurora,  Ind.,  furnished,  January  16, 1880,  with  the  total  move- 
ment of  wind,  in  miles,  during  the  year  1879  at  the  following  stations  of  the  Signal 
Service,  U.  S.  A.,  viz :  Denver,  Colo.,  Saint  Paul,  Minn.,  Sacramento,  Cal.,  Dodge  City, 
Kans. ,  and  Key  West,  Fla. 

Mr.  Treadwell  Cleveland,  New  York  City,  furnished,  January  16, 1880,  with  a  state- 
ment showing  the  state  of  the  weather,  direction  and  velocity  of  the  wind  at  each  of  the 
observations  taken  at  Cape  May,  N.  J.,  from  October  1  to  October  31,  1879,  inclusive. 

Messrs.  Ropes,  Gray&Loring,  attorneys  at  law,  Boston,  Mass.,  furnished  January 
26,  1880,  with  copies  of  the  record  sheets  from  the  self-registering  attachment  to  the 
anemometer  and  anemograph  at  Boston,  Mass.,  from  12  m.,  April  17  to  12m.,  April  19, 
1879. 

Mr.  George  H.  Boehmor,  Smithsonian  Institution,  furnished,  January  29,  1880,  with 
a  statement  showing  the  amount  of  rain-fall  at  Fort  Sully,  Dak.,  for  each  month  of  the 
years  1874  and  1875. 

Department  of  Agricultiire,  Washington,  D.  C,  furnished,  February  2,  1880,  with  a 
statement  showing  the  monthly  averages  of  rain-fall,  temperature  and  relative  hu- 
midity, and  number  of  rainy  days  at  Portland  and  Eastport,  Me.,  Burlington,  Vt.,  and 
Boston,  Mass.,  for  the  year  1879. 

John  R.  Fellows,  attorney  at  law,  New  York  City,  furnished,  February  9,  1880,  with 
a  statement  showing  the  state  of  the  weather  at  Sandy  Hook  aud  Barnegat,  N.  J.,  at 
9  and  11.12  p.  m.,  on  July  30,  1879. 

Mr.  Woodbury  Wheeler,  attorney  at  law,  Washington,  D.  C,  furnished,  February  10, 
1880,  with  a  statement  showing  the  highest  andlowest  readings  observed  fi'om  a  stan- 
dard tlieriiiomotor,  read  seven  times  daily,  between  7  a.  m.  and  11  p.  m.,  aud  the  max- 
iiuiiiii  aud  luininium  temperatures  from  the  self-registering  maximum  and  miuimuui 
tliei  niometorsat  11  p.  ni.,  for  each  day  from  December  1,  1878,  to  January  15,  1879,  iu- 
eliisivo,  as  recorded  at  the  station  of  observation  at  Washington,  D.  C. 

Mr.  Ij.  M.  Zinickor,  furnished  (through  General  Stewart  Van  Vliet,  Acting  Quar- 
teiijiasU'i-CiMicr;il,  U.  S.  A.),  February  10,  1880,  Avith  a  statement  of  the  daily  mean 
bM,nMiicl,<.r  uicaii  tcijiiicrature  for  the  year  1879,  as  deduced  from  observations 
taken  ai  Wa,Mlun,u,l:on,  D.  C. 

Mr.  Ija-wrcncii  IMoraa,  Aurora,  Ind.,  furnished,  February  12,  1880,  M'iih  a  statement 
sliiiwing  llie  total  movement  of  the  wind,  in  miles,  duriug  the  year  1879,  at  the  fol- 
l(i\vini;-nain(  (l  jilaces:  Leavenworth,  Kans.,  Omaha,  Nebr.,  Davenjiort,  Keokuk  and 
Dos  Woines,  Iowa.,  Cairo  and  Springliold,  111.,  Salt  Lake  City,  Utah,  Wiuuomucca, 
Nov.,  Indianola,  Tex.,  and  La  Crosse,  Wis. 

Maj.  W.  J.  Twining,  Engineer  Corps,  U.  S.  A.,  Washington,  D.  C,  furnished,  Feb- 
ruary 17,  1880,  with  a  statement  showing  the  number  of  days  on  which  rain  fell,  the 
amount  of  rain-l'all,  and  the  heaviest  amount  in  any  oue  day  from  April  26  to  May  1, 
inclnHiv<-,  and  IVoni  May  16  to  21,  inclusive,  during  the  ye.ars  from  1871  to  1879,  inclu- 
sive, at  \Va,Hliin-t,.n,  1).  C. 

Mr.  Claivncc  King,  Diroclor  U.  S.  Geological  Survey,  Washington,  D.  C,  furnished, 
Felnaiar.v  I'-',  l-^'^'",  ^vil  li  a,  si a  tenient  showing  the  readings  of  the  ba.roineter,  eorrocted 
Ibi'  Ic  iniiri  al  111  (■  a  11(1  i iimI  rinnciilal  error,  and  the  di'y  bulb  (hormonieter  and  tlie  relative 
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humidity  at  Salt  Lake  City,  Utali,  at  each  observation  from  October  C,  1879,  to  Jan- 
uary. 25,  1880,  inclusive. 

Mr.  Honry  A.  Hersey,  Chicago,  111.,  furnished,  February  19,  1880,  with  a  statement 
showing  the  mean  relative  humidity  for  each  month  of  1879  at  Chicago,  Saint  Louis 
.  Cincinnati,  New  York  and  Louisville. 

Mr.  Thos.  Jenkins,  Commercial  Publishing  Company,  Buffalo,  N.  Y.,  furnished,  Feb- 
ruary 26,  1880,  with  a  statement  showing  the  moan  temperature  and  mean  rano-e  of 
temperature;  the  total  amount  of  precipitation  and  total  movement  of  the  wind  for 
each  year  from  1875  to  1879,  inclusive,  at  Buffalo,  Cleveland,  Chicago,  Eochestor 
Albany,  Philadelphia,  New  York,  Boston,  Saint  Louis,  Saint  Paul,  San  Francisco' 
New  Orleans,  Denver  and  Pittsburgh. 

Mr.  Clarence  King,  Director  U.  S.  Geological  Survey,  furnished,  February  28,  1880 
with  a  statement  showing  the  relative  humidity  at  Salt  Lake  City,  Utah,  at  the 
7  a.  m.,  2  and  9  p.  m.,  observations  of  each  day  from  July  1  to  November  3,  1879 
inclusive.  ' 

Mr.  Joseph  Baker,  Baker  Wrecking  Company,  Norfolk,  Va.,  furnished,  March  1 
1880,  with  copies  of  the  weather  observations  taken  at  Cape  Henry,  Va.,  on  the  22d 
23d  and  24th  days  of  October,  1879.  ^ '       »  , 

Mr.  W.  H.  Addrick,  Philadelphia,  Pa.,  furnished,  March  5,  1880,  with  certain  rain- 
fall data  in  connection  with  the  storm  at  Nashville,  Tenn.,  on  February  12  13  and 
14,  1880.  ' 

General  M.  C.  Meigs,  Quartermaster-General,  U.  S.  A.,  furnished,  March  9,  1880 
with  a  statement  showing  the  amount  of  precipitation  which  fell  at  Fort  Meade 
Dak.,  from  July  1,  1879,  to  January  31,  1880,  inclusive;  at  Deadwood,  Dak.,  from  Jan- 
uary 1,  1878,  to  January  31,  1880,  inclusive,  and  at  Lead  City,  Dak.,  from  June  1  to 
October  31,  1878,  inclusive. 

General  M.  C.  Meigs,  Quartermaster-General,  U.  S.  A.,  furnished,  March  17  1880 
with  a  statement  showing  the  amount  of  precipitation  which  fell  at  Washington  d' 
C,  from  May  1,  1879,  to  January  31,  1880. 

Mr.  W.  H.  Gardner,  chairman  meteorological  committee,  cotton  eschano-e.  Mobile 
Ala.,  furnished,  March  23,  1880,  with  a  statement  showing  the  monthly  rain-fall  at  the 
following  places,  viz:  Augusta,  Ga.,  September,  1871,  to  March,  1880;  Atlanta  Ga 
October,  1878,  to  March,  1880 ;  Charleston,  S.  C,  September,  1871,  to  March,  1880'- 
Corsicana,  Tex.,  October,  1874,  to  March,  1880;  Galveston,  Tex.,  September,  1871  to 
March,  1880 ;  Indianola,  Tex.,  May,  1872,  to  March,  1880  ;  Little  Rock,  Ark.,  Jxily  1879 
to  March,  1880 ;  Memphis,  Tenn.,  September,  1871,  to  March,  1880;  Mobile,  Ala  Sep- 
tember, 1871,  to  March,  1880;  Montgomery,  Ala.,  October,  1872,  to  March,  1880  ;  Nash- 
ville Tenn.,  January,  1871,  to  March,  1880;  New  Orleans,  La.,  September,  1871,  to 
March,  1880;  Savannah,  Ga.,  September,  1871,  to  March,  1880;  Shreveport,  La.  No- 
S  X  '  *°  March,  1880,  Vicksburgh,  Miss.,  September,  1871,  to  March,  1880. 
Mr.  E.  W.  Huntmgton,  attorney  at  law.  New  Orleans,  La.,  furnished,  April  1  1880 
with  a  statement  showing  the  direction  and  velocity  of  the  wind  and  the  state  of  the 
weather  at  Galveston  and  Indianola,  Tex.,  at  each  observation  from  September  16 
1875,  to  November  13, 1875.  ' 

Mr.  W.  E.  Smith,  superintendent  Memphis  and  Little  Rock  Railroad  Companv 
Memphis,  Tenn.,  furnished,  April  2, 1880,  with  a  statement  showing  the  dates  of  hio-h- 
est  and  lowest  water  in  the  Mississippi  River  at  Cairo,  111.,  during  the  months  of  April 
May  and  June,  1874,  and  in  the  Tennessee  River  at  Chattcnooga,  Tenn.,  from  Sep- 
tember i9,  1875,  to  March  27,  1880.  ^ 
■  ^1  S.  Holden,  Syracuse,  N.  Y.,  furnished,  April  2,  1880,  with  a  statement  show- 
ing tlie  total  movement  and  maximum  hourly  velocity  of  the  wind,  in  miles  at  Buf- 
falo, Rochester,  Oswego,  Albany  and  New  York  City,  N.  Y.,  for  each  month  of  the 
year  1879. 

Mr.  Maxwell  Hall,  meteorological  observatory,  Montogo  Bay,  Jamaica,  W,  I.  fur- 
nished, April  14, 1880,  with  a  statement  showing  the  annual  mean  barometer  and  ther- 
mometer, ram-faU,  and  prevailing  wind  from  1872  to  1879,  inclusive ;  and  the  annual 
mean  maximum  and  mmimum  temperatures,  moan  relative  humidity,  and  maximum 
velocity  of  wind  from  1874  to  1879,  inclusive,  at  Punta  Rassa  and  Key  West,  Fla. 

Mr.  H.  C.  Clagett,  attorney  at  law,  Washington,  D.  C,  furnished,  April  14,  1880 
with  a  statement  showing  the  kind  and  amount  of  clouds,  the  state  of  the  weather 
and  the  ram-fall  at  the  several  observations  on  February  27,  1880,  at  Washington^ 

Mr.  Crosby  Gray  health  officer,  Pittsburgh,  Pa.,  furnished,  April  20,  1880,  with  a 
statement  showing  the  stage  of  the  water  in  the  Monongahela  River  at  Brownsville 
Pa.,  and  Morgantown,  W.  Va.,  during  the  months  of  February  and  March,  1880  ; 
also  the  state  of  the  weather  at  the  latter  place  for  the  same  period. 

Mr.  M.  H.  Clark,  ClarksviUe,  Tenn.,  furnished,  April  21,  1880,  ^ 
showing  the  mean  barometer,  mean  temperature,  and  total  amount  of  rain-fall  during 
the  months  of  June  to  December,  1876,  mclusive ;  January  and  February,  1877:  Octo- 
ber, 1878,  and  September  and  October,  1879,  at  Nashville,  Tenn 
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Dr.  C.  J.  Ken  worthy,  Jacksonville,  Fla.,  furniylied,  April  22,  1880,  with  a  statcmeut 
showing  the  mean  relative  humidity  for  November  and  December,  1875 ;  November, 
December,  January,  February  and  March,  1876,  '77,  '78,  '79,  and  January,  February, 
and  March,  1880 ;  mean  for  the  five  months  named,  and  the  mean  for  calendar  years 
ending  December  31,  1875,  '7(3,  '77,  '78  and  '79,  at  Atlantic  City,  N.  J. ;  Breckenridge, 
Duluth  and  Saint  Paul,  Minn. ;  Augusta,  Ga, ;  Puuta  Eassa  and  Key  West,  Fla.,  and 
Denver,  Colo. 

George  P.  Gunther,  tobacco  broker,  Louisville,  Ky.,  furnished.  May  4,  1880,  with 
a  statement  showing  maximum,  minimum,  and  mean  temperatures  and  total  rain-fall 
for  each  month  from  January,  1873,  to  March,  1830,  inclusive,  at  Cincinnati,  Ohio  and 
Nashville,  Tenn. 

Mr.  L.  Bell,  city  counselor,  Saint  Louis,  Mo.,  furnished.  May  15, 1880,  with  a  state- 
ment showing  the  velocity  of  the  wind  at  Saint  Louis,  Mo.,  at  9  and  10.42  p.  m.  (local 
time),  on  March  30,  1872. 

Messrs.  Mather,  Foard  &  Co.,  ship  and  steamboat  agents  and  brokers,  54  South  Gay 
street,  Baltimore,  Md.,  furnished,  May  31,  1880,  with  a  statement  showing  the  state 
of  weather,  direction  and  velocity  of  wind,  and  character  and  dii-ection  of  ocean  swell 
at  Cape  Henry,  Va.,  at  each  observation  from  7  a.  m..  May  9,  to  11.04  a.  m..  May  11, 
1880.    Also,  extract  from  Abstract  of  Journal  for  May  9,  10  and  11,  1880. 

Mr.  H.  C.  Warinner,  attorney  at  law,  38  Madison  street,  Memphis,  Tenn.,  fiu-nishcd, 
June  12,  1880,  with  a  statement  showing  the  state  of  weather,  the  beginning,  ending 
and  amount  of  rain-fall  at  Memphis,  Tenn.,  during  the  months  of  November  and  Decem- 
ber, 1875. 

Mr.  S.  C.  Busey,  1525  I  street,  N.  W.,  Washington,  D.  C,  furnished,  June  12, 
1880,  with  a  statement  showing  the  periods  in  the  months  of  June,  July,  August  and 
September  of  the  years  1876,  1877, 1878  and  1879,  during  which  the  temperature  of  the 
air  rose  10°  or  more  above  the  July  normal  at  Baltimore,  Md.,  Chicago,  111.,  New 
York  City,  N.  Y.,  and  Washington,  D.  C.  Also  showing  the  mean  temperature,  mean 
relative  humidity  and  total  rain-fall  for  each  day  during  the  specified  periods. 

Mr.  Robert  A.  Caskie,  Rocheport,  Boone  County,  Mo.,  furnished,  June  15,  1880,  witli 
astatement  showing  the  amount  of  snow-fall  at  Boise  City,  Idaho ;  Denver,  Colo. ;  Salt 
Lake  City,  Utah  and  Santa  F6,  N.  Mex.,  during  December,  1879,  and  January,  Feb- 
ruary, March  and  April,  1880.  ^ 

General  M.  C.  Meigs,  Quartermaster-General,  U.  S.  A.,  furnished,  June 21, 1880,  with 
a  statement  showing  the  mean  daily  barometer  and  thermometer  at  Washington,  D. 
C,  from  January  1  to  June  1,  1880. 

Hon.  Commissioner  of  Agriculture,  furnished,  June  25, 1880,  wi  fch  a  statement  show- 
ing the  average  preciptiation  for  the  months  of  March,  April  and  May,  and  the 
actual  amount  for  the  same  months  of  1879  and  1880 ;  the  average  precipitation  for 
the  months  of  July,  August,  September  and  November, -with  the  actual  amount  for 
same  months  of  1878  and  1879 ;  also  the  average  mean  temperature  of  December, 
January  and  February,  with  the  mean  for  the  same  months  dra-ing  the  winters  of 
1878-'79  and  1879-'80  at  Baltimore,  Md.,  Chattanooga,  Tenn.,  Charlotte,  N.  C,  Cairo, 
111.,  New  London,  Conn.,  Now  York,  N.  Y.,  Norfolk,  Va.,  Philadelphia,  Pa.,  Saint 
Louis,  Mo.,  and  Washington,  D.  C. 

Maj.  C.  B.  Comstock,  Corps  of  Engineers,  U.  S.  A.,  Detroit,  Mich.,  furnished  M^eekly 
during  the  year  with  a  report  of  the  stage  of  water  in  rivers  at  following  stations : 


IffiGULAU  STATIONS. 


.SP15CIAL  STATIONS. 


Cairo,  111., 
Cincinnati,  Ohio. 
Davenport,  Iowa. 
Dubuque,  Iowa. 
Keokuk,  Iowa. 
La  Crosse,  Wis. 
Leavenworth,  Kans. 
Ijouisville,  Ky. 
Memphis,  Tenn. 
New  Orleans,  La. 
Omaha,  Nebr. 
Pittsburgh,  Pa. 
Shrcveport,  La. 
Saint  Louis,  Mo. 
Saint  Paul,  Minn. 
Vicksburg,  Miss. 
Yankton,  Dak. 


Booiicvillo,  IMo. 
Brunswiclc,  Mo. 
Evausvillo.  lud. 
llolona,  Ark. 
Hcrinaiiu,  IMo. 
.IcHcrs,)!!  Cilv,  IMo. 
Jv.-iiis;i.H  Cil  v,  Mo. 
Lo  Cl^iiiv,  'lowa.. 
L(^:^illgloll,  Mo. 
Mttio  Jvoclc,  Ai  k. 
Mar-iet(-a,  Oliio. 
I'adncali,  Ky- 
Plattsiiioulil'i, 
Saint  J().s<^i)h,  Mo. 
WarsaAV,  111. 


Capt.  M.  R.  Brown,  Corps  of  Engineers,  U.  S.  A.,  Port  Eads,  South  Pass,  La., 
furnished  weekly  during  the  year  with  a  report  of  the  stage  of  water  in  rivor  at  tho 
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following  stations :  Cairo,  111.,  Cincinnati,  Ohio,  Keokuk,  Iowa,  Leavenworth,  Kans 
Little  Rock,  Ark.,  Louisville,  Ky.,  Nashville,  Teun.,  New  Orleans,  La.,  Pittsbur"-li' 
Pa.,  Shreveport,  La.,  Saint  Lonis,  Mo.,  Vicksburg,  Miss.,  and  Yankton,  Dak.        "  ' 

Health  officer,  Washington,  D.  C,  furnished  monthly  during  the  year  with  an  ab- 
stract of  the  meteorological  observations  made  at  the  office  of  the  Chief  Sio-nal  Officer 
Washington,  D.  C.  &  ; 

New  Jersey  State  board  of  health,  Metuchen,  N.  J.,  furnished  monthly  during  the 
year  with  an  extract  of  the  meteorological  observations  made  at  Cape  May  N.  J. 

Michigan  State  board  of  health,  Lansing,  Mich.,  furnished  monthly  d'urino-'  the 
year  with  an  abstract  of  the  meteorological  observations  made  at  Grand  Haven^Mar- 
quette,  Alpena,  Detroit,  Escanaba  and  Port  Huron,  Mich. 

Cotton  exchanges  at  Memphis  and  Nashville,  Tenn.,  Saint  Louis,  Mo.,  and  Boston 
Mass.,  furnished  weekly  during  the  year  with  the  daily  and  total  rain -fall  of  the  week 
at  Augusta,  Ga. ;  Baltimore,  Md. ;  Cedar  Keys,  Fla.  ;  Charleston,  S.  C. :  Cincinnati, 
Ohio ;  Corsicana,  Denison,  Galveston,  Indianola  and  San  Antonio,  Tex. :  Fort  Gib- 
sou,  Ind.T.;  Jacksonville,  Fla.;  Knoxville,  Memphis  and  Nashville,  Tenn.;  Little 
Rock,  Ark. ;  Louisville,  Ky.  ;  Lynchburgh  and  Norfolk,  Va. ;  Mobile  and  Montgomery 
Ala. ;  New  Orleans  and  Shreveport,  La. ;  Savannah,  Ga.  ;  Vicksburg,  Miss  •  and 
Wilmington,  N.  C.  .  ' 

Messrs.  W.  B.  Dana  &  Co.,  New  York  City,  furnished  monthly  during  the  year 
with  a  report  of  the  rain-fall,  number  of  days  on  which  rain  fell,  and  highest  and 
lowest  and  average  temperature  at  Angusta  and  Savannah,  Ga. ;  Cedar  Keys  and 
Jacksonville,  Fla.  ;  Charleston,  S.  C. ;  Corsicana,  Galveston  and  Indianola,  Tex  • 
Memphis  and  Nashville,  Tenn. ;  Mobile  and  Montgomery,  Ala. ;  New  Orleans  and 
Shreveport,  La. ;  Norfolk,  Va. ;  Vicksburg,  Miss. ;  and  Wilmino'ton,  N  C 


List  of  puUications  received  during  the  f  seal  year  ending  June  30,  1880. 

Eighth,  ninth  and  tenth  annual  reports  of  the  Geological  Survey  of  Indiana  made 

during  tlie  years  1876-'77-'78.  By  E.  T.  Cox,  State  geologist.  Indianapolis,  1879. 
Port  charges  and  requirements  on  vessels  in  the  various  ports  of  the  world,  with  tables 

of  moneys,  weights  and  measures  of  all  nations.    By  Theodore  Hunter  and  Jarvis 

Patten.    Parts  1  and  2.    New  York,  1879-'80. 
Meteorological  observations  made  at  the  U.  S.  Naval  Observatory  during  the  vear  1876. 

Washington,  1879.  »  j 

Ordnance  Notes  (Nos.  102,  105  to  108  and  110  to  125  inclusive),  Ordnance  Office,  War 

Department,  Washington,  1879-'80.  ' 
Proceedings  of  the  Louisiana  State  Medical  Association,  held  in  the  citv  of  New 

Orleans,  April,  1879.  ' 
A  general  index  of  the  Agricultural  Reports  of  the  Patent  Office,  for  twenty-five  years, 

lo^^        ^?  ^^i"^'-  ^^^^       Department  of  Agriculture  for  fifteen  years,  from  1862  to 

1876.    By  the  Commissioner  of  Agriculture.    Washington,  1879. 
Bulletin  of  the  United  States  National  Museum,  Contributions  to  the  Natural  Historv 

ot  Arctic  America,  made  in  connection  with  the  Howgate  Polar  Expedition  1877-78 

By  Ludwig  Kumlieu.  i  >  •  ■ 

International  Monetary  Conference  held  in  compliance  with  the  invitation  extended 

in  AuS  S;['g78™'"''''*''  of  Europe  by  the  Government  of  the  United  States  in  Paris 
Catalogue  of  Scientific  Serials  of  all  countries,  including  the  transactions  of  learned 

societies  m  the  natural,  physical  and  mathematical  sciences,  1633-1876.    Bv  S  H 

Seudder.    Cambridge,  1879.  ^ 
(Department  of  Agriculture-Special  Report  No.  12.)    Investigation  of  diseases  of 

wlXn^ton  Tsra"^  contagious  diseases  incident  to  other  domesticated  animals. 
Reports  to  the  Saint  Louis  Medical  Society  on  Yellow  Fever.    By  W.  Huston  Ford, 

Report  on  the  Russian  Army  and  its  Campaigns  in  Turkey  in  1877-'78.    Bv  Lieut  F 

V.  (jrreene,  U.  S.  Army. 
Annals  of  the  Astronomical  Observatory  of  Harvard  College.    Vol.  XL— Part  I.  Photo- 

meteic  observations  during  the  years  1877-'79.    By  Edward  C.  Pickering.  Harvard, 

Report  of  the  Commissioner  of  Education  for  the  year  1877.    Washington,  1879. 
i  «7Q  %."  i*'v^^  Large  of  the  United  States  of  America  from  October^  1877,  to  March, 
1879,  Vol.  Xa..    Washington,  1879.  '  ' 

"Mathematics  in  a  Dilemma,"   New  York,  1879, 
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Protection  to  Forests  a  Noocssity.    By  S.  V.  Dorrien.    New  York,  1879. 

Annual  report  oi'  the  Operations  of  the  United  States  Life-Saviug  Service  for  the  fiscal 

year  ending  June  30,  1878. 
Abridgment  of  the  Nautical  Almanac  and  Tide  Tables  1880,  published  by  John  Bliss 

&  Co. 

Annual  report  of  the  Secretary  of  "War  for  the  year  1879. 

Annual  report  of  the  General  of  the  Army  to  the  Secretary  of  War  for  the  year  1879. 
Tea  culture  as  a  probable  American  industry.    By  William  Saunders.  Washington, 
1879. 

Aimual  report  of  the  Inspector-General  of  the  Army  to  the  Secretary  of  War  for  the 
year  1879. 

Annual  report  of  the  Commissioner  of  Agriculture  for  the  year  1878.  Washington, 
1879. 

Annual  report  of  the  Siirgeon-General,  U.  S.  Army,  for  the  year  1879. 

Annual  report  of  the  Third  Auditor  of  the  Treasury  for  the  year  1879. 

Annual  report  of  the  Secretary  of  the  Navy  for  the  year  1879. 

Annual  report  of  the  Secretary  of  the  Interior  for  the  year  1879. 

Annual  report  of  the  Postmaster-General  of  the  United  States  for  the  year  1879. 

Annual  report  of  the  Director  of  the  Mint  for  the  year  1879. 

Annual  report  of  the  Commissioner  of  Internal  Eevenue  for  the  year  1879. 

Report  of  the  director  of  the  New  York,  Meteorological  Observatory,  Department  of 
Public  Parks,  city  of  Nevr  York  for  the  years  1876  and  1878. 

Annual  report  of  the  Treasurer  of  the  United  States  for  the  year  1879. 

Annual  report  of  the  Auditor  of  Railroad  Accounts  made  to  the  Secretary  of  the  Inte- 
rior for  the  year  ending  June  30,  1879. 

On  the  Coincidence  of  the  Bright  Lines  of  the  Oxygen  Spectrum  with  Bright  Liuea  in 
the  Solar  Spectrum.    By  Henry  Draper,  M.  D. 

A  unit  of  eight  grammes,  proposed  by  Robert  Noxon  Tappan.  (International  Coin- 
age.) 

Report  of  the  Observations  of  the  total  Solar  eclipse  July  29,  1878,  made  at  Fort 
Worth,  Texas.    Edited  by  Leonard  Waldo,  Cambridge,  1879. 

United  States  Northern  Boundary  Commission :  Declination  of  Fixed  Stars.  By  Assist- 
ant Lewis  Boss. 

Annual  report  of  the  Quartermaster-General  to  the  Secretary  of  War  for  the  year  1879. 
Annual  report  of  the  Director  of  the  Astronomical  Observatory  of  Harvard  College  for 

1879    Cambridge,  1880. 
Annual  report  of  the  Cliiof  of  Orduance  to  the  Secretary  of  War  for  the  fiscal  year 

ending  June  30,  1879. 

Thirty-first  annual  report  of  the  Cincinnati  Chamber  of  Commerce  and  Merchants' 
Exchange  for  the  year  ending  August  31,  1879. 

Catalogue  of  the  Library  of  the  United  States  Naval  Observatory,  Washington.  Part 
I:  Astronomical  Bibliography.    By  Prof.  E.  S.  Holden,  U.  S.  N.    Washington,  1879. 

Contributions  to  Meteorology.    By  Prof  E.  Loomis.    (Twelfth  paper.) 

Bulletin  of  the  United  States  Geological  and  Geographical  Survey  of  the  Territories, 
Vol.  V,  No.  3.    Washington,  1879. 

The  tornado  of  April  14,  1879.    By  J.  L.  R.  Wadsworth,  M,  D.  and  Francis  E.  Nipher. 

Annals  of  the  Astronomical  Observatory  of  Harvard  College,  Vol,  XI,  Part  II.  Cam- 
bridge, 1879. 

Proceedings  and  report  of  the  Board  of  Army  Officers,  convened  by  Special  Orders  No. 

78,  Headquarters  of  the  Army,  Adjutant-Genorars  Offlce,  Washington,  April  12, 1878, 

in  the  case  of  Fitz-John  Porter.    3  vols.    Washington,  1879. 
Annual  report  of  the  Light-House  Board  to  the  Secretaryof  the  Treasury  for  the  year 

ending  June  30,  1879. 

Annual  statement  of  the  trade  and  commerce  of  Saint  Louis  for  the  year  1879,  re- 
ported to  the  Merchants'  Exchange  of  Saint  Louis,  By  George  H.  Morgan,  secretary. 
Saint  Louis,  1880. 

Report  on  Magnetic  Determinations  in  Missouri,  summer  of  1879.  By  Prof.  Francis  E. 
Nii)hor. 

Studies  in  relation  to  the  production  of  pain  by  weather.  By  J.  T.  Everett,  M.  D. 
Cliicago,  1879. 

(BulletlTi  No.  3. )  The  Cotton  Worm— Summary  of  its  natural  history,  with  an  account 
of  its  (enemies,  and  tlio  best  means  of  controlling  it ;  being  a  report  of  progress  of 
the  work  of  the  comiiiisHioi).    By  Chas.  V.  Riley,  M,  A. 

<)('lici;il  Army  Register,  .lauuary,  i880. 

A  historical  Hlu^tch  of  Henry's  'contribution  to  the  electro- magnetic  telegraph,  with 
an  account  of  the  origin  and  development  of  Professor  Morse's  invention.  By  Will- 
iam ]?.  Taylor.    Washington,  1879. 

Annual  report  of  the  Comptroller  of  the  Currency  to  the  second  session  of  the  Forty- 
sixth  Congress  of  the  IJiiil.od  States,  December' 1,  1879, 
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^Xw'niven^lsS  """"^  ^^^^^^^^""^  concerning  improvements  of  New  Haven  Harbor. 

^p*nP°lL^'£^ntVT«'  H^l\ted  beacons  and  floating  lights  on  the  Atlantic,  Gulf  and 
Pacific  coasts  of  the  United  States,  corrected  to  January  1,  1880.    Washin  ^ton  1880 

at  the  request  of  the  National  Academy  of  Sciences.    By  J.  W.  Powell  1878 

the  yea?1879°  Commissary-General  of  Subsistence  to  the  Secretary  of  War  for 
^  for  thfyeTr*  1879^''  Judge-Advocate-General  of  the  Army  to  the  Secretary  of  War 
Fourth  annual  report  of  the  Johns  Hopkins  University.    Baltimore,  1879. 

f?rTweaTl878?  '^""'"y-    ^^^'^^^  °^ 

^m*at^T,!tt*?lLr°'^r  ^""^  Survey.    Methods  and  results,  secular  change  of 

ton  1879  ™       Umted  States  and  at  some  foreign  stations.  Washing- 

LTi878.'  'l:!:sffi7s' 

Hrven,'*1880.^  ^^"^  Connecticut  Academy  of  Arts  and  Sciences,  Vol.  V,  Part  1.  New 
^  wLhdgton,''58iT  ^^"^  ^"""^      Representatives  of  the  United  States. 

Circulars  of  Information  of  the  Bureau  of  Education  No.  5, 1879.    American  Education 

WasMngSn  ^^^^^^  Commission  to  the  InternWonal  SVbftfon  of"  S 

'  Bf  ?dltd  S^U'm^^^^S^^^  ^^-^  Observatory,  1843-1875. 

%w  OrCnV^^sS  ^"^''^  °'  ^^^'^^^  «^  Louisiana  for  the  year  1879. 

^  cSrotnnXn^Vf l"'?!  Mth  Department  of  the  Common  Council  of  the 

rn    A  1  Cincinnati  for  the  year  1879.    Cincinnati,  1880. 

^^^^^^^^^ 
''fnt;s?;eri*879°'  wlsh^^gfon'S  ^^^^^  ^  *°  ^^--^^ 

^Tk^foTtt  ;L*r^^8?9To:^trk*s  "iir '^^^      ^  °^  ^^^^'^ 

Foreign  Relations  of  the  United  States,  transmitted  to  Con- 
gress, with  the  Annual  Message  of  the  President,  December  i,  1879.  Washkigton^ 

Trans^actions  of  the  Academy  of  Science  of  Saint  Louis,  Vol.  IV,  No.  1.    Saint  Louis, 

'5d^trinSrSot°^^l*iL?^^^^^  C°"^S^^  ^i^---  - 

^i^rodation'?fr?rAlf-  ^^^''^gl/y'/i^^-P'^'^^'^^^*'  ^^^^^^  ^>  ^^^^^^  Americn,n 
sllem  1879  Advancement  of  Science,  at  the  Saratoga  meeting,  August,  1879. 

^^t^^SXSt^^^^SS  ^7?-^^-^  Abbe,  reprinted 

SS^s^iS  ^^i^Sb^r^  rs^LScSx.-- 
^it!^;i=°TiS?^^ScSi-^^^ 

seU    Sydney  "^^^o     New  South  Wales  during  1878.    By  H.  C.  Rns- 

^iW&jJn^u^:?^^^^^^^^^^  ^0-^0^^  is^Iig't^fist  December, 

fc^nf^^w  ^^T^''*^"^           Magazine.  June,  1879,  to  May,  1880. 

fsXtXlylr/S''''  '''''''''''''  ^'^^^^^^                  Schools.    May  ir,, 

^TmTltSLt^^^^^^  April,  July  and  October, 
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forty-sixth  Annual  Report  of  tlie  Royal  Cornwall  Polytechnic  Society,  1878. 
Papers  and  proceedings  and  report  of  the  Royal  Society  of  Tiismauia,  for  1877.  Tas- 
mania, 1878.  ^     .I,  ,   ■,  T 
Report  on  the  Rainfall  of  the  N.  W.  Provinces  and  Oudh.    By  S.  A.  Hill.  Allahabad, 

Report  of  the  proceedings  of  the  Second  International  Meteorological  Congress  at 
Rome,  1879.    Published  hv  autority  of  the  Meteorological  Council.    London,  1879. 

Contributions  to  the  Meteorology  of  the  Pacific,  No.  3.  Samoan  or  Navigators  Islands. 
By  Robert  H.  Scott,  M.  A.  •  t_t  i  i 

Contributions  to  our  knowledge  of  the  Meteorology  of  the  Arctic  Regions.  PubUshed 
by  authority  of  the  Meteorological  Council.    Part  1.    London,  1879. 

Report  on  the  Madras  Cyclone  of  May,  1877.    By  John  Eliot,  M.  A.    Calcutta,  1879. 

Report  on  the  Meteorology  of  India  in  1877.    By  John  Eliot,  M.  A.    Calcutta,  1879. 

Report  on  the  Administration  of  the  Meteorological  Department  of  the  Government 
of  India  in  1877-'78,  and  1878-'79. 

Report  on  the  Meteorology  of  the  Kerguelen  Island.  By  Rev.  S.  J.  Perry,  S.  J .  Pub- 
lished by  the  authority  of  the  Meteorological  Council  (Ofacial  No.  37). 

The  Solar  Spectrum  in  1877  and  1878,  with  some  practical  idea  of  its  probable  tem- 
perature of  origination.    By  Piazza  Smyth,  F.  R.  S.  E.    Edinburgh,  1879. 

Annual  Report  of  the  Kew  Committee,  for  the  year  ending  October  31,  1879. 

Report  of  the  Meteorological  Council  to  the  Royal  Society,  for  the  year  ending  31st 
March,  1879.    London,  1880. 

Results  of  Observations  in  Meteorology,  Terrestrial  Magnetism,  &c.,  &c.,  taken  at  the 
Melbourne  Observatory  during  the  year  1876,  under  the  superintendence  of  Robt.  L. 
J.  EUery,  F.  R.  S.    Vol.  V.  .   •,     „  i 

Astronomical  and  Magnetical  and  Meteorological  Observations  made  at  the  Koyai 
Observatory,  Greenwich,  in  the  year  1877.    London,  1879. 

Results  of  Astronomical  Observations  made  at  the  Royal  Observatory,  Greenwich, 

Result's  of  the  Magnetical  and  Meteorological  Observations  made  at  the  Royal  Observa- 
tory, Greenwich,  in  the  year  1877.    London,  1879.  .  ^ 

Results  of  Astronomical  Observations  made  at  the  Royal  Observatory,  Cape  ot  Good 
Hope,  during  the  year  1876.    Cape  Town,  1879.  ^      ,  ic-ro 

Cape  of  Good  Hope.— Report  of  the  Meteorological  Commission  for  the  year  lb7b. 
Cape  Town,  1879.  ^     ,  , 

Weekly  results  of  Meteorological  Observations  taken  at  Silloth  Rectory,  Cumberland, 
in  the  year  1879.    By  the  Rev.  Francis  Redford,  M.  A. 

On  the  comparison  of  the  standard  barometers  of  the  Royal  Observatory,  Greenwich, 
and  the  Kew  Observatory.    By  G.  M.  WMpple. 

Account  of  the  Operations  of  the  Great  Trigonometrical  Survey  of  India.  Vols.  II  to 
V.    By  Col.  J.  T.  Walker.    Calcutta,  1879. 

Indian  Meteorological  Memoirs ;  being  occasional  discussions  and  compilations  of  me- 
teorological data  relating  to  India  and  neighbouring  countries,  under  the  direction 
of  Henry  F.  Blanford.   Vol.  I,  Part  III. 

Journal  and  Proceedings  of  the  Royal  Society  of  New  South  Wales,  1878.  Vol.  Xll. 
Sydney,  1879. 

Thermometer  exposure,  Wall  versus  Stevenson  Screens.    By  William  Marriott. 

Reduction  of  Meteorological  Observations.    By  William  Marriott. 

TweUth  annual  report  of  the  Department  of  Marine  and  Fisheries,  being  for  the  liscal 
year  ended  June  30,  1879.    Ottawa,  1880.  m  t^- 

Report  on  the  Meteorological  Service  of  the  Dominion  of  Canada.  By  G.  T.  Kings- 
ton, M.  A.,  for  the  year  ending  December  31,  1878. 

Sur  les  derni(5res  ernes  de  la  Seine.    Par  MM.  L.  Lalanne  et  G._  Lemoiue. 

Ponts  et  Chaiiss^es,  Service  Hydrom6trique  du  Bassin  de  la  Seine. 

R6sum6  des  Observations  Centralis^es  pendant  I'ann^e  1877  et  1878.  Par  MM.  L.  La- 
lanne ot  G.  Lemoiue.    Versailles  1879-80. 

Observations  sur  les  cours  d'eau  et  la  pluie  ceutralisdos  pendant  rann(5e  1877  et  18/8. 
Par  MM.  Belgrand  ot  G.  Lemoiue. 

Aunales  du  Bureau  Central  M6t6orologiquo  de  France.    Ann6e  1878.    Pans,  18*9. 

Annuaire  do  I'Observatoiro  do  Montsouris  pour  I'an  1880. 

Alg<Srie.  M6t6orologie.  (Extrait  de  la  Statisti(iuo  g6u6rale  de  I'Alg^rio  pour  les  anneos 
1876-1  1878.)    Paris,  1879.,  .,  ^  t. 

Rapport  lu  lo  4  novembro  1879,  :\  la  premiere  H6ance  g6n6rale  du  couseil  du  Bureau 
Central,  par  le  Pr6sidont,  conform6mont  :\  I'Articlo  13  du  ddcret  du  14  mai  1878. 

Dos  conditions  climatologiquos  des  ann6e8  1869  i\  1879  en  Normandio,  et  do  leur  in- 
fluence sur  la  maturation  des  r6coltes.    Par  M.  Horv6  Mangon. 

Commission  m6t6oroIogiquo  du  d6p!t,rtomont  do  Vaucluso,  Compte-Roudu  pour  1  auneo 

R<!8um'6  des  Observ.atioiis  ]n6t6orologi(iues  faitos  (i  I'ficolo  nornialo  d' Avignon  pendant 
rann<5e  agricolo  1878~'79.    Par  M.  Giraud.  Avignon,  1879. 
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Systfeme  des  qnatre  vents  simnltan^s  (Polaires  et  Eqnatoriaux  derivd  d'un  principe 

de  rOrore  physique  de  la  natiu-e,  d6couvert  par  L.  Purper. 
Zeitsohrift  der  osterreiohischeu  Gesellschaft  fur  Meteorologie.    Von  Dr.  J  Hann 
XIII.  und  XIV.  Band.    Wien,  1878-79.  °  sjl.  j.  aiimi. 

Jahrbiicher  der  k.  k.  Central-Anstalt  fiir  Meteorologie  und  Erdmagnetismus.  Jahr- 

gang  1876  und  1877,  XIII.  und  XIV.  Band.    Wien,  1877  und  1880. 
Mittheilungen  aus  dem  Gebiete  des  Seewesens.   Herausgegeben  vom  k.  k.  Hydro- 

graphisclien  Amte,  Mariue-Bibliothek.    Vol.  VI.    Pola,  1878. 
Sull  Origine  delle  Tempeste  giusta  le  recenti  investigazioni  del  Prof.  Zenker 
..Vpraze,  1879.  ^ 
iiber  die  Periode  der  Stiirme  in  beiden  Erdbiilften.    Von  Prof.  K.  W.  Zenger. 
Uber  den  Ursprung  und  die  Periode  der  Sturme.    Von  Prof.  K.  W.  Zenger.    Prag,  1878. 
Untersuohungen  uber  die  Regenverhaltnisse  you  Osterreich-Ungaru.   1.   Die  iahrliclie 

Periode  der  Niederscbliige.    Von  Dr.  J.  Hann. 
Statistique  Internationale  des  Grandes  Villes.    Premiere  section :  Mouvement  de  la 

population ;  Deuxifeme  section :  Statistique  des  iinances.    Tome  1.    R6diff6  nar  Jo- 
seph Koriisi.    Budapest,  1876-77. 
Astronomiscbe,  magnetisclie  und  meteorologische  Beobacbtungen  an  der  k.  k,  Stern- 

warte  zu  Prag  im  Jahre  1879. 
J alirbucher  der  kon.  ung.  Central-Anstalt  fiir  Meteorologie  und  Erdmagnetismus.  Un- 

ter  Mitwirkung  der  Observatoren  Ignatz  Kurliinder  und  Dr.  Ludwir  Gruber 

herausgegeben  von  Dr.  Guido  Scheuzl.  VII.  Band,  Jahrgang  1877.  Budapest,  isrd. 
Meteorologische  Beobachtungen  auf  der  k.  k.  Sternwarte  im  Jahre  1878.  Wien,  1879. 
Ombrometnsche  Beobachtungen  der  vom  bohmischen  Forstvereine  in  den  Forsten 

Bohmens  m  verschiedenen  Seehohen  und  Expositionen  errichteten  Stationen.  Re- 

digiert  von  Dr.  Emanuel  von  Purkyne.  Jahrgang  1879.    Prag,  1880. 
Catalogue  des  ouvrages  d'Astronomie  et  de  M6t6rologie  qui  se  trouven't  dans  les  prin- 

cipales  bibliothfeques  de  la  Belgique.    Bruxelles,  1878. 
Annuaire  de  I'Observatoire  Royal  de  Bruxelles,  1880.    Bruxelles,  1879, 

The  Climate  of  Eastern  Asia.    By  Dr.  H.  Fritsche.    Shanghai,  . 

La  Lumi^re  Zodiacale  6tudi6e  d'apr^s  les  Observations  faites  de  1875  h  1879  k  I'Ob- 

servatoire  de  Zi-Ka-Wei,  Chine,  par  Le  P.  Marc  Dechevreus. 
Le  Typhon  du  31  juillet  1879.    Par  Le  P.  Marc  Dechevreus,  S.  J.,  Directeur  de  I'Ob- 
servatoire de  Zi-Ka-Wei.    Zi-Ka-Wei,  1879. 
Cartes  Synoptiques  JoumaU&res,  construites  par  N.  Hoffmeyer,  Directeur  de  I'lnsti- 

tut  m6t^orologique  danois,  f^vrier  k  aoGt  1876. 
Etude  sur  les  tempetes  de  I'Atlantique  Septentrional  et  project  d'un  Service  mS- 

graphique  intematioual  relatif  ^  cet  Oc6an,  par  N.  Hoffmeyer.  Copenhague,  1880. 
Annuaire  M6t(Sorologique  pour  l'ann6e  1877  k  1878,  publi6  par  I'Institut  m6t€orologi- 

que  danois.    Copenhague,  1878-79.  '  x         j,  s 

Nogle  Undersolgelsen  Vedkommende  Bestemmelsen  af  VindensHastighed,  af  A.  Cold- 

mg.    Kj^benhavn,  1880.  ' 
Memoria  presentada  al  Seuor  Miuistro   de  Instruccion  Publica,  por  el  Director 

del  Institute  Nacional  de  Guatemala,  sobre  los  trabajos  del  establecimiento :  e  in- 

lormes  emitidos  por  la  Direccion  Jeneral  de  Estudios.  1878. 
Nederlandsch  Meteorologisch  Jaarboek  voor  1878,  uitgegeven  door  het  Koninkliik  Ne- 

derlandsch  Meteorologisch  Institut.    Utrecht,  1879. 
Le  T616m6t6orographe  d'Olland,  d6crit  par  M.  Snellen. 

Sur  la  marche  annuelle  de  la  temp6rature  en  quelques  lieux  d'Europe  et  sur  la  mesure 

de  sa  variabilit6,  par  C.  H.  D.  Buys  Ballot, 
'^'ijll'^origine  deUe  Tempeste  giusta  le  recenti  investigazioni  del  Prof.  Zenger.  Vpraze, 

Su  gli  Evaporimetri  del  Prof.  Giovanni  Cantoni.  Roma,  1879. 

La  temperatura  propria  dell'  Aria  e  lo  Psicrometro  a  Ventilatore.  Studi  del  Prof.  Gio- 
vanni Cantoni.    Roma,  1879. 

Osservazioni  Meteoriohe  a  Servizio  dell'  Agricoltura,  raccolte  dal  Prof.  G.  Cantoni. 
rtoma,  lo7y. 

Studi  sulla  Climatologia  deUa  Valle  d' Aosta.    Pel  P.  Francesco  Denza,  Barnabita. 

Di  un  Nuovo  Eliofortometro  del  Prof.  Federico  Graveri.    Torino  1879 

La  Corrispondenza  Meteorologica  Italiana  Alpina-Appennina.     Relazione  del  P. 

1^  rancisco  Denza.    Torino,  1879. 
Meteorologia  Italiana.    Memorie  e  Notizie,  anno  1878,  fascicolo  IV  e  V.    Roma,  1879. 

w.^T  o  n^''°^-S'''^f.^*'''^*'''-   Bollettino.    No.  5  o  12.    Maggio-dicembre  i879,  e 

No.  1  e  2  Gennaio  e  febbraio  1880. 

^^^'^f  P,^""  ''''''^^^^  m^t^orologique  intern  fttional  de  Rome.    Rapports  sur  les  questions 

du  Programme.    3'^'"<^  fascicule.    Rome,  1879 
Congresso  Internazionale  di  Meteorologia  a  Roma.    Roma,  1879 

Meteorologia    Variazioni  periodiche  della  tensione  del  vapore  acqueo  atmosferico  e 
'■elativanel  clima  di  Milano,  de  dotte  da  30,  anni  di  osservazioni  fatte 
nel  R.  Osservatorio  di  Brera.   Nota  del  M.  E.  G.  V.  SchiaparelU  31  luglio  1879. 
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Eapport  snr  les  travanx  du  denxifcrno  congriis  internatioual  dos  mdtdorologistes  rdunis 
k  Rome  du  14  au  22  avril  1879.  Proc&s-vertaanx  ot  appendices.    Rome,  1879. 

Rapports  pr^sent6s  aux  douxiome  congr&s  m6t6orologiquo  international  de  Rome,  par 
le  Dr.  C.  Pittei.    Florence,  1879. 

Observations  made  at  the  Magnotical  and  Meteorological  Observatory  at  Batavia, 
Vols.  2  and  3.  Meteorological  Observations  from  January  1,  1869,  to  December  31, 
1875,  made  under  the  direction  of  Dr.  P.  A.  Bergsma.    Batavia,  1878. 

The  Calendar  of  the  Departments  of  Law,  Science  and  Literature,  1879-80.  Univer- 
sity of  Tokio,  Japan. 

Estudio  terremoto  del  17  do  mayo  de  1879,  por  Mariano  Barcena.    Mdxico,  1879. 

Determinacion  de  la  longitud  del  p^ndulo  de  segundos,  y  de  la  gravedad  en  M6xico  6. 
2,283™  sobre  el  nivel  del  mar,  por  los  ingenieros  Francisco  Jimenez  y  Leandro  Fer- 
nandez, 1878-79.    M6xico,  1879. 

Rovista  Cientifica  Mexicana. .  Tomo  1.  Num  1.  Mexico,  1"  de  diciembro  de  1879 — 
1°  de  junio  de  1880. 

Boletin  de  la  Sociedad  de  de  Geografia  y  Estadistica  de  la  Reptiblica  Mexicana.  Tomo 
IV,  Ntimeros  6  y  7,  8  y  9.   Mexico,  1879-80. 

Memoria  sobre  el  Departamento  Magnotico  del  Observatorio  Meteorol6gico  central  de 
Mexico,  por  V.  Reyes.    M6xico,  1880. 

Observatorio  Meteorol6gico  del  Ateneo  Municipal  de  Manila  bajo  la  direccion  de  los 
PP.  de  la  Compauia  de  Jesus.  Observaciones  verificadas  durante  el  aiio  1878,  y  du- 
rante los  meses  de  enero,  febrero,  marzo,  abril,  mayo  y  junio  de  1879.  Manila,  1879. 

Oversight  over  veirforholdene  i  Norge  i  Aaret  1878.  Ved  Karl  Hesselberg.  Kris- 
tiania. 

Norges  Klima  af  H>  Mohu.    Christiania,  1879. 

Jahrbuch  des  Norwcgischen  Meteorologischen  Instituts  fiir  1877  und  1878,  horans- 

gegeben  von  Dr.  H.  Mohn.    Christiania,  1879-80. 
X.  Jahresbericht  der  Grossli.  badischen  meteorologischen  Ceutralstation  Karlsruhe,  fiir 

das  Jahr  1878.    Karlsruhe,  1879. 
Beobachtungen  der  meteorologischen  Stationen  im  Konigreich  Bayom.    Von  Dr.  Wil- 

helm  von  Bezold  und  Dr.  Carl  Lang.  Heft  2  und  3,  1879  und  Heft  1,  1880.  Miinchen, 

1879-80. 

Mittheilungen  der  Koniglichen  Univorsitats-Stern"warto  zu  Breslau  iiber  die  hier 

bisher  gewonneneu  Resultate  fiir  die  geographischen  und  klimatologischen  Orst- 

verhiiltnisse.    Von  Dr.  J.  G.  Galle.    Breslau,  1879. 
Sitzungs-Berichte  der  naturwissenschaftlicheu  Gesellschaf t  Isis  in  Dresden.  Von  Carl 

Bley.    Jahrgang  1878.    Dresden,  1879. 
Die  hiichste  und  niedrigsto  Temperatur  wolche  an  jedem  Tage  von  1836  bis  1877  auf 

dem  meteorologischen  Observatorium  in  Emden  beobachtet  ist.  Von  Prof.  Di-.  M. 

A.  F.  Prestel.    Emden,  1879. 
Jahresbericht  ilber  die  Beobachtungs-Ergebnisse  der  im  Konigreich  Proussen  und  in  den 

Reichslandcn  eingerichteten  forstlich-moteorologischen  Stationen.  Ilorausgcgeben 

von  Dr.  A.  Muttrioh,  das  Jahr  1878.    Berlin,  1878. 
Dor  zweite  Internationale  Moteorolpgencongress  abgehalten  zu  Rom  im  April  1879. 

Von  Dr.  Gustav  Ilellmann. 
Plan  fiir  oin  meteorologischos  Beobachtungsnetz  im  Dienstor  Landwirthschaft  des 

Konigreichs  Preussou.    Von  D.  Gustav  Hellmann.    Berlin,  1879. 
Viorundseohszigster  Jahresbericht  der  Naturforschcnden  GeseUschaft  in  Emden,  1878. 

Emden,  1879. 

Elfter  Bericht  der  Naturforscliondou  GeseUschaft  in  Bamberg.    Fiir  die  Jahi-e  1875 

und  187C.    Bamberg,  187G. 
Preussischo  Statistik  ;  horausgegebon  in  zwangloson  Hoften  vom  Koniglichen  statis- 

tischen  Bureau  in  Berlin.  XXXXIX.    Monatliche  Mittel  des  Jahrganges  1878,  fiir 

Druck,Tomperatur,  Fouclitigkeit  und  Niederschliigo  und  fiinitiigigo  Wiirniemittcl. 

Berlin,  1879. 

Rosnltato  der  meteorologischen  Beobachtungen  zu  Kremsmlinstor,  Jahrgang  187C  und 

1877.    Zusammongestellt  von  Prof.  P.  G.  Strasser. 
Uebersicht  iiber  die  Wittorungsvorhiiltnisso  der  Mouato  Januar-Dczembor  1878  und 

1879,  nacli  don  Beobachtungen  der  Wiirtt.  Stationen.    Von  Prof.  Dr.  Schodor. 
Zehnjiihrigo  Resultate  dor  au  den  Wiirttomb.  moteorologischou  Stationen  in  der  Zoit 

1866  bis  187.5  augostollten  Beobachtungen.    Von  Prof.  Dr.  V.  Schodor. 
Moteorologischo  Boobachtui.gon  angostollt  im  Jahre  1878  und  1879,  an  der  motcoro- 

logischen  Ceutralstation,  Stuttgni-t,  von  Prof.  Dr.  Schoder. 
Eloktrotochnische  Zeitschrift.    lloranagegobon  vom  Eloktrotechnisclien  Verein.  Ro- 

digirt  von  Dr.  K.  Ed.  Zetzsohe.    Heft  1,  II,  III,  Januar,  Fel.riiav,  l\l;ir/,  1880. 
Monatliclio  Bericlito  iibov  die  Kesnltal-o  tim  don  motoorolo^iscbi  ii  l!('oi)achluiigon 

angCBtollt  an  den  k()iiiglicl\  N:i.chnischon  Stationen  ini  Jaliio  ISVM.    Von  Dr.  C. 

BrulniH. 

Resultate  aus  den  nicl i  ni olo^iHclien  Beobachtungen  angostollt  an  fiinftmdnwanzig 
ktiniglich  BiiohsiHcln  n  Sluitiouen  in  don  Jalirou  1874  nud  1875,  Von  Dr,  C.  Bmlins. 
Leipzig,  1880. 
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filf ^*,Pt?i  Wetterprognosen  im  Konigreich  Saclisen 

fur  das  Jahr  1879.    Von  Prof.  Dr.-C.  Brahns.    Leipzig,  1880. 
Aunales  do  Observatorio  do  Infante  D.  Liiiz,  1877.    Vol.  XV    Lisboa  1878 
Postos  meteorologicos,  187G^  segundo  semestre,  annexos  ao  vol.  xiv'  dos  knnacs  do 

Observatorio  do  Infante  D.  Luis.    Lisboa,  1878. 
E6sum6  m6t6orologique  du  Portugal,  par  M.  de  Brito  Capello.    Lisbonne,  1879 
D6termination  do  la  temperature  de  I'air,  par  M.  de  Brito  Capello.    Lisbonne  1879 
PressKjn  Atmosphdrique  £i  Lisbonne,  1856-75,  par  M.  de  Brito  Capello.  Lisbonne, 

La  pluie  h  Lisbonne,  par  M.  de  Brito  Capello.    Lisbonne,  1879 

Acta  Horti  Petropolitani.    Tomus  VL    Fasciculus  1.    St.  Petersburg,  1879. 

^?t:i*^sr2T25!rf^r2!rs 

IZ^ml^l''^^^^^^^^^  '''''''''  ''''  '""'^'^ 

^T?'1'?  Vetonskaps-Societetens  Forliandlingar,  1875-76,  1876-77,  1877- 
78,  1878-79.    Helsmgfors,  1878-79.  ' 

''tlS^e^^E'f^^^^?^''^         ^-^--^^'-^  Vetenslcapen  i 
Repertormm  filr  Meteorologie.   Horausgegeben  von  der  Kaiserlichen  Akadomie  der 
W^ssensohaften.    Redigirt  von  Dr.  H.  Wild.    Band  VI,  Heft  2.    St.  PeSurS 

^def  flSV^r^Rn^-l.'^'f  Bifllarmagnetometers  und  neue  Metlioden  zur  Bestinimung 
inLtl^r-CofffiTir^^^^^^^^^  sowiederTemperaturunc! 
;;rb^SanW^^^^^^^  -  H.  Wild. 

(Uranometria  Argentina.)    Brightness  and  position  of  wery  fixed  star,  down  to  the 

Zti  r^.f.'?^"'^^-r/*^"''        ^^1?"^^'^'^  ^^g^'^^^  °f  Pole.    By  Brnj-am?n 

Apthorp  Gould.    With  an  atlas.    Buenos  Aires  1879  J'^  ^" 

187?  Scia^l^lWa ^'-^^"'""^  y  Commeroiafes.  Num.  10  y  17,  1  y  10  julio 
^"1876-78*^''^  Observatorio  de  Madrid.  Auos  XV,  XVI,  XVII,  1877,  '78,  '79.  Madrid, 
Obs™ones^  MeteoroW^^^^^^  efectuadas  en  el  Observatorio  de  Madrid,  1873-74, 
^7^87/55!"*' Sairii^  efectuadas  en  la  Peninsula  desde  1873- 

Scliweizerische  meteorologisclio'Beobachtungen,  Jahrgan<Te  1877-78-79 
Rapport  du  Directour  do  I'Observatoire  Cantonal  de  Neuchatel  an  Ddnartement  de 
rS/ I"'  '  Chronom^tres  pendant  I'annde  1878    ShltT  1879 

^t^lF^lSl'^l.ZrGe^^^^^^^  l^^"^^  ^*  Saint-Bernard; 

^^f.^'^f^r'  ^6t6orologiques  Su6doises  publi6es  par  l'Acad6mie  Royale  des  Sciences 

ltgit%!t8T\S.^\T<jS^^  direction  del'institut  Cenial  de  I^^tTor^ 
ftfoSSS^VSS^^^^  Observationerna  under  16  opposi- 

"^^^^^^^SlZtti^         M.t6orologi,ue  d'Upsala, 
Cataioguo  des  Aurores  bor6ales  observes  ^ 'Su6de  depuis  le  XVI">e  sifeclo  iuson'-l 
liZ  1879  P''^'-      K^benson.    l?e  partie  (l4-1799)?  '^StTl^ 

't±L¥t^S&S:?SSi^         CollegioCarlo  Alberto  in  Moncalieri, 
Buliettmo  Meteorologico  dell'  Osservatorio  del  Collegio  Romano 
Sltr^'Jfif/*'''  ''''"'''-    I^«lletino  meteorologico  mensile 
B    et  n  SeS°^'T\''  "i?"'''*^^  'I'''  I'Ol^sei-vatoire  de  l'Universit6  d'Upsal. 
iiulletin  International  du  Bureau  Central  M6t6orologiqno  de  Franco 
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■onnp 

a28. 829 
30.  056 

29.  290 
30. 048 

30.  034 
29. 075 
29. 159 
26.  026 
29. 449 
29.071 
29. 688 
29.  581 
29. 449 
29. 361 
29. 196 
28.  924 

28.  018 

29.  070 
29. 197 

30.  015 
29. 849 
29.  034 
23.  848 
29.  519 
29.866 
29.  936 
29.  979 
29. 992 
29.  821 
29. 971 

29^  980 
28. 746 
29.  665 

28.  995 

29.  035 
29.984 
28. 655 

28. 788 
30.  061 
29.  288 
29. 977 
SO.  121 

29!  164 
25.  992 
629.422 
29. 058 
29. 657 
29.615 
29.  468 
29. 417 
29. 202 
28.937 

28.  275 

29.  638 
29.  217 
29.984  . 
29.  834 
29.  073 
23. 798 
29.  527 

29.  933 

30.  010 
29.  934 
29.  996 

29.  883 

30.  049 
26. 967 
30. 015 
28. 734 

29.  697 
28.  899 
30. 009 

30.  014 
28. 675 

30. 100 
29. 283 
30. 102 
30.  086 
29.  062 
29. 136 
26.  067 
29. 498 
29.  062 

29!  733 
29. 433 

29.  368 
29. 188 
28.  878 

28.  329 
29. 684 
29. 157 

30.  055 

29.  871 

28.  991 
23.  521 

29.  511 
29. 879 
29. 950 

30.  017 
29.  938 

29.  831 

30.  007 
26.  995 
29. 873 
28. 745 
29. 653 
29.  054 
30.087 
29.  971 
28.798 

"S 

1 

•qOiUK 

28.  854 
30. 080 

29.  391 
30. 071 

30.  060 
29.  070 
29.  280 

26.  025 
29.  550 
29. 166 
29. 735 
20. 724 
29. 475 
29.  386 
29. 335 
29.  007 

c28.  354 
29.  738 

29.  295 

30.  043 
29. 813 
29.  048 
23.  416 
29.  550 
29.  923 

29.  981 

30.  010 

29.  960 
.  29.874 

30.  Oil 

27.  041 
30.  002 

28.  859 
29. 743 
29.129 
30.  071 
30.  012 
28. 803 

o 

o 

i 

28. 876 
30. 161 
29. 353 
30. 103 
30. 150 
29. 128 
29.  211 
26. 114 
29.  676 
29. 156 
29. 783 
29.802 
29.  514 
29. 443 
29.  332 

28.  936 
28.433 

29.  785 
29. 216 
30. 131 
29.  948 
29. 072 
23. 409 

29.  590 
29. 973 

30.  034 
30. 131 
30.  014 

29.  923 

30.  099 

27.  022 
30. 109 

28.  828 

29.  707 
29. 039 
30. 164 
30.065 
28. 932 

.880,  inch 

28.  869 
30. 122 

29.  327 
30. 040 
30. 172 
29. 128 
29. 193 

26.  085 
29. 634 
29. 122 
29. 742 
29. 721 
29.  507 
29. 497 
29.  213 
28.  937 

28.  390 

29.  754 

29.  223 

30.  097 

29;  108 
23.  001 

30.  066 
30. 132 
30.  066 
30. 120 
30.  013 
30. 125 

27.  002 
29.  860 
28. 800 
29.  789 

30! 131 
30. 138 
28.857 

lo  June,  ] 

'jaquiaoeci 

28.  911 
30. 171 
29. 404 

30. 180 
29. 141 
29. 297 

26.  077 
29. 617 
29. 202 
29. 760 
29. 728 

11:1% 

29.  300 
29. 005 
28. 400 
29. 777 
29.  287 
30. 128 
29. 954 
29. 106 
23.  538 

29.  010 
30. 061 
30. 134 

30.  093 
30. 125 
30.  000 
30. 127 

27.  040 
29.  948 

28.  905 

29.  604 
29. 242 
30. 161 
30. 130 
28. 876 

ly,  1879,  1 

•ioqutOAO^ 

•Mqo-joo 

28. 946 
30.  064 
29. 451 
29  914 
30!  178 
29. 174 
29. 298 
26. 139 
29. 629 
29.  230 
29. 791 
29.643 
29.  590 
29. 515 
29. 272 
29.  069 
28. 445 
29.  811 

29.  344 

30.  025 
29.  884 
29. 167 
23. 795 

29.  629 

30.  026 
30.  081 

29.  996 

30.  069 

29.  984 
30. 130 
27. 121 

30.  001 

28.  909 

29.  794 
29.  007 

(d)  ■ 
30. 116 
28. 793 

lean  laro; 

■aaqrao'jdas 

annual  n 

•i^fsuSnv 

28.  812 
29. 958 
29. 307 

29.  928 
29.  922 

29'.  194 
26. 003 
29. 494 
29.  085 
29.  647 
29. 501 
29.428 
29.326 
29.211 

28.  953 
28. 317 
29. 658 
29. 231 
29. 923 
29. 764 
29. 006 
23.  829 

29.  469 
29.  836 
29.  898 
29. 882 
29. 891 
29. 791 
29.  933 

27.  053 
29. 903 
28. 774 
29.  633 
29. 002 

29. 921 

28.  601 

nthly  and 

•^inr 

28.  864 
30.  023 
29. 295 

29!  976 
29.043 
29. 177 

26.  032 

29]  080 

29.  648 
29.  569 
29. 425 
29.  341 
29. 187 
28.  948 

28.  321 
29. 658 
29.210 
29.982 

29.  805 
29.008 
23. 854 
29.485 
29.  855 
29. 927 
29. 958 
29.  927 
29.  814 
29. 962 

27.  053 
29.946 
28. 780 
29.  630 
28.977 

29. 934 
28.635 

■I0A0i-a!0B  iraoiu 
OAoqxJ  ja^otuo.iBq  jo 
aio^^Bjo  JO  not'jaiAdia; 

Feet. 
1, 132. 8 
22.9 
616.7 
31.7 
22.  0 
980.0 
701.9 
4, 124.  0 
401.0 
841.9 
298.1 
350.1 
530.0 
646.0 
673.0 
949.2 
1,620.0 
320.8 
697.1 
39.5 
219.0 
962.6 
6,  285.6 
507.0 
103.0 
46.6 
52.5 
44.4 
164.3 
54.5 
2,  841.  0 
36.0 
1, 113. 3 
304.2 
791.0 
29.7 
52.4 
1, 068.  0 

Station. 

;  M  h                               i  :w  U  !  i  M  i  =  i  !  i  i  :  i  i 
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Paper  14. 

Annual  and  mean  annual  temperature  at  stations  of  observation  of  the  Signal  Service,  United 
States  Army,  in  operation  on  June  30,  1880,  deduced  from  observations  taken-  at  7  a.m., 
2  p,  m.,  and  9^).  m.,  local  time. 

[ 


[xhe  daily  means  are  obtained  by  dividing  the  sum  oftbe  7  a,  m.,  2  p.  m.,  and  twice  9  P- ™;  "^.^^Y'^ 
tionsby  f^r ;  tbe  monthly  means  by  dividing  the  daily  means  by  the  number  of  days  m  the  montb.] 


1871.  1872.    1873.   1874.  1875. 


Albany,  ^T.  T. 
Alpena,  Micb. 


ta,  Ga. 


Llpen 
_v.uan-  , 

Atlantic  City,  N.  J 

Augusta,  Ga  

Baltimore,  Md  

Bamegat,  N".  J  

Bismarck,  Dak  '■ 

Boise  City,  Idaho  

Boston,  Mass  

Breckenridge,  Minn  . 

Buffalo,  N.  Y   

Burlington,  Vt  

Cairo,  111  

Cape  Hatteras,  K".  C 

Cape  Henry,  Va  

Cape  Lookout,  If.  C . 

Cape  May,  N.  J  

Charleston,  S.  C  

Charlotte, 


Chattanooga,  Tenn  

Cheyenne,  Wyo  

Chicago,  lU  

Cincinnati,  Ohio  

Cleveland,  Ohio   

Columbus,  Ohio  

Corsicana,  Tex  

Davenport,  Iowa  

Denison,  Tex  

Denver,  Colo  

Des  Moines,  Iowa  

Detroit,  Micb  

Dodge  City,  Kans  

Dubuque,  Iowa  

Duluth,  Minn  

Eastport,  Me  

Erie,  Pa  

Escanaba,  Mich  

Port  Gibson,  Ind.  T  

Eort  Saint  Michaels,  Alaska. 

Galveston,  Tex  

Grand  Haven,  Mich  

Indianapolis,  Ind  

Indianola,  Tex  

JacksonviUo,  Fla  

Keokuk,  Iowa    

Key  West,  Fla  

Kittyhawk,  N.  C  

Knoxville,  Tonu  

iia  Crosse,  Wis  ."  

Leavenworth,  Kans  

Los  Angeles,  Cal  

Louisville,  Ky  

Lynchburg,  Va  

Madison,  Wis  

Marquette,  Mich  

Memphis,  Tenn  

Milwaukee,  Wis  

Mobile,  Ala  

Montgomery,  Ala   

Morgaiidiwn,  W.  V;i  

Mount  WiiHliiiiglcin,  N.  II  .. 

Nashville,  Tenn  

Now  Haven,  Conn  

New  Loudon,  Conu  

Now  Orleiins,  La  

Newport,  11.  1  

Now  York,  N.  Y  

Norfolk,  Vft  

North  Platte,  Nebr  

Olympia,  Wash  

Omalui,  Nobr  

08W(igo,  N.  Y  


47.  6    46. 1 
43. 1    43. 7    44.  3 
50. 4    5B.  7 


1879.  Mean 


1  I  W.  8 
a  No  reports  reoolvod. 


46.9 
42.0 
61.8 
51.6 
64.0 
55.5 


52.7 
48.4 
38.5 
46.8 
44.8 
57.9 
61.2 
58.7 
63.1 
53.2 
65.8 
60.7 
61.0 
44.7 
49.1 
55.5 
49.1 
53.7 


50.1 
47.5 
53.6 


41.3 
49.3 
40.7 


52.1 
77.2 
59.4 
56.0 
46.9 
52. 7 
60.4 
56.6 
57.1 
47.0 
41.4 
60.7 
45.1 
66.7 


!jO.  1 
!il.2 
58.7 
48.1 
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Annual  and  mean  annual  temperature  at  stations  of  observation,  #*.-Coutmued. 


Stations. 


Pembina,  Dak  

PhUadelphia,  Pa  

Pike's  Peak,  Colo  

Pioche,  Nev  

Pittsburgh,  Pa  , 

Port  Huron,  Mich 

Portland,  Me 

Portland,  Ore) 

Punta  Eassa, 

KedBlaff,  Cal  ... 

Eoch  ester,  N.  Y  . 

Eoseburg,  Oreg.. 

Sacramento,  Cal . 

Saint  Louis,  Mo  . . 

Saint  Mark's,  Pla. 

Saint  Paul,  Minn  

Salt  Lake  City,  Utah 

San  Diego,  Cal  

Sandusky,  Ohio  

San  Francisco,  Cal... 

Sandy  Hook,  N.  J  

Santa  F6,  N".  Mex  

Savannah,  Ga .  - 
Shreveport,  La 
SmithviUe,  N.  C 

Springfield,  Mass  

Thatcher's  Island,  Mass... 

Toledo,  Ohio  

T7matilla,  Oreg  

Vicksburg  ilffiss. 
Virginia  City,  Mont 

VisaUa^  Cal  

Washington,  D.  C 
Wilmington,  N. C.!!!!! 
Winnemuoca,  Nev.. 
Wood's  HoU,  Mass.. 
Yankton,  Dak 


6  Data  incomplete. 


c  fetation  closed. 
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Papur  17. 

Annual  and  mean  annual  amounts  of  precipitation  in  inches  and  hundredths  at  stations  of 
observation  of  the  Signal  Service,  United  States  Army,  in  operation  on  June  30,  1880. 


otation. 

1871 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

Mean. 

Albany,  N.  T  

Alpena,  Micli  

51  "in 
31. 

ol'  1H 

37  62 

41  00 

Ss'  48 

39!  37 

^9^ 
35. 78 

50!  30 

50!  30 

33.  98 

39.85 

35.  95 

36.  38 

42.  00 

47. 43 

39. 26 

40.  34 

40. 99 

49. 11 

35. 14 

Banieg»t,  N.  J  

54.  93 

27!  44 

31!  06 

17!  68 

20!  23 

22!  61 

23!  80 

10.  21 

17!  63 

13!  92 

Boston,  Mass  

46. 89 

50.  65 

54. 53 

43.  53 

50. 10 

45.  67 

50. 82 

25  66 

le!  52 

21!  09 

35!  72 

19  76 

25. 35 

25!  86 

36!  35 

34!  81 

32!  34 

Buffalo,  N.  Y  

32.40 

31. 25 

44.53 

30.44 

■ 

■ 

4!  03 

30. 47 

5!  51 

37  08 
4!  77 

Burlington,  Vt  

32.97 

25. 92 

31. 94 

26. 94 

27.  02 

33.11 

35. 45 

24. 27 

29.70 

26.  52 

50. 86 

48. 18 

52. 93 

55.  60 

39. 47 

17 

11  44 

14!  53 

KO  In 

05.68 

51.  00 

59.  60 

54. 17 

Pi  fi7 

fin  f 

dQ  88 

ri 

5b'  66 

net  IP 

81  93 

Cape  May,  N.  J  

36.  67 

48.  54 

44. 40 

53.  89 

45.  88 

ra 

17  65 

ik  99 
1 V  93 

45  78 
16.44 

57.  06 

61.  96 

62.  51 

50.  97 

78.  42 

78. 11 

44!  34 

44!  34 

13.  79 

10.  01 

29.  06 

36.  31 

28!  59 

38!  08 

36  48 

41  01 

41  95 

30  71 

35  27 

Cincinnati,  Ohio  

Cleveland,  Obio  

'36.'25' 

37.  09 
34.  38 

41.  38 
41.24 

37.  55 
33.  39 

42.  58 
36.91 

52!  62 
41. 20 

34!  65 
34. 12 

4l!  62 
53.  51 

51.60 
41.  51 

42!  39 

1 R  ir 

31!  26 
91  rn 

01  81 

n7 

9?'  IS 

38  75 

35.  64 

91  QQ 

t%  in 

91  91 

33  89 

34. 93 

1 0  07 

26  81 

i1  1^ 

9n'  4' 

39. 08 

18. 05 

11. 73 

13. 46 

17. 25 

20. 

16. 38 

lo.  51 

99  R9 

99  82 

Detroit,  Mich  

25.33 

25.63 

34. 00 

26. 63 

35.  71 

97'  17 

99  79 

10.  69 

15. 40 

30. 12 
36.44 

35. 12 
26.  93 

50. 28 

38!  97 

QQ  nn 

39  An 

97"  r9 

99 

29.08 

29.92 

38. 73 

32.  27 

34.  31 

oa  no 
^5  67 
5l!  37 

18  05 

22  16 

42.  56 

45.42 

57.  99 

50.  62 

43!  48 

48!  57 

21.  37 

37. 83 

32.  59 

26. 92 

31. 10 

It  r? 
43.  o4 

4A  44 

Tl  PI 

34.  01 

99  rr 

9n  7r 

94  91 

13  49 

12  0^ 

12  75 

21!  41 

21!  41 

Fort  Gibson,  Ind.  T  

29.77 

18!93 

24!  35 

Fort  Saint  Michaels,  Alaska  . 

16  18 

(  ) 

16  18 

10.56 

10!  66 

9.  00 

10!  04 

22.  78 

18. 27 

20.52 

58.  91 

Grand  Haven,  Mich  

32. 60 
34.12 

28. 14 

52. 32 

31.71 
43.  60 

27. 18 
54.  58 

46.  29 
57.  56 

so!  03 

33!  64 
37.  62 

35!  48 

38.87 

43. 27 

44. 06 

35.  39 

32.  57 

4!;!  07 

41.74 

26!  78 

38!  07 

31.34 

23.  81 

27.67 

56. 87 

60.  61 

48.  31 

57.  HO 

55.  08 

51.  62 

60. 42 

47. 18 

64.74 

42.  35 

35.  30 

48.  42 

51.  01 

47.  49 

31.80 

22.  61 

38.  61 

Key  West,  Fla  

31.83 

.32.  71 

32.  00 

36.  35 

37.  95 
57.  11 

38.15 
80. 70 

49.03 
63.10 

68.  54 
51.  25 

39.65 
03.04 

Knoxvillo,  Tonu  

La  Crosse,  Wis  

11.4:! 

50.  39 
22.  C4 

58.  3tl 
31.  73 

73.  87 
38.  72 

41.19 
39.41 

64.  35 
36.  58 

47.  70 
31.  40 

48. 95 
34.94 

53. 54 
33.03 

8.07 

7.  30 

7.08 

21.  .^9 

27.  49 

21.  61 

23.46 

Leavenworth,  Kans  

43.  50 

35. 17 

33.  05 

31.20 

44. 46 

62.  00 

3.5. 15 
20.86 

41. 55 
17.41 

39.  00 
19.  13 

Louisville,  Kv  

80 

43.  00 

53.21 

53.  60 

44.68 

47.  00 

50.09 

48.  30 

LynclilMirc  Va  

30.  65 

52.  70 

44.  20 

41.  88 

40.  04 

43.  70 

45. 04 

30.  81 
35.  23 

41.  .«0 
35.  2S 

80.25 

28.' 80 

24.00 

30.  i'i 

81.44 

27.  64 

30. 18 

40. 75 

;io.  no 
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1872.     1873.  1874. 


Mason,  Tex  

Mempbis,  Tenn  

Milwaukee,  Wis  

Mobile,  Ala  

Montgomery,  Ala  

Morgantown,  W.  Va  

Mount  Washington,  N.  H 

Nashville,  Tenn  

Ne-w  Haven,  Conn  

Kew  London,  Conn  

Ifew  Orleans,  La  

Kewport,  B.  I  — 

New  York,  N.  T  

Norfolk,  Ta  

North  Platte,  Nebr  

01,vmpia,Wash  

Omaha,  Nebr  

Oswego,  N.  T  

Pembina,  Dak  

Philadelphia,  Pa  

Phoenix,  Ariz  

Pike's  Peak,  Colo  

PUot  Point,  Tex  

Pioche,  Nev  

Pittsburgh,  Pa  

Port  Huron,  Mich  

Portland,  Me  

Portland,  Oreg  

Prescott,  Ariz  

Punta  Kassa,  Fla  

Eed  Bluff,  Cal  

Kio  Grande  City,  Tex  . . , . 

Rochester,  N.  Y  

Eoseburg,  Oreg  

Sacramento,  Cal  

Salt  Lake  City.  Utah  

San  Antonio,  Tex  

San  Diego,  Cal  

Sandusky,  Ohio  

Sandy  Hook,  N.  J  

San  Francisco,  Cal  

Santa  F6,  N.  Mex  

Savannah,  Ua  

Shreveport,  La  

Smithville,  N.  C  

Springfield,  Mass  

Saint  Louis,  Mo  

Saint  Mark's,  Fla  

Saint  Paul,  Minn  

Stockton,  Tex  

Thatcher's  Island,  Mass . 

Toledo,  Ohio  

Tucson,  Ariz  

Umatilla,  Oreg  

Uvalde,  Tex  , 

Ticksburg,  Miss  , 

Virginia  City,  Mont  

VisaUa,  Cal  

Washington,  D.  C  

Wickenburg,  Ariz  

Wilmington,  N.  C  , 

Winnemucca,  Nev  

Wood's  Holl,  Mass  

Yankton,  Dak  

Yuma,  Ariz  


43.  95 
26.26 
67.  81 


78.  56 
49.47 
59.16 
4L  61 


56  36 
5L93 
45.11 
70.  66 
58. 14 
55.82 

62.'  74 


62. 73 
58. 16 
50.  26 
55.  78 
53.  4H 

43.  52 

44.  79 
85.73 


45.09 
50. 97 
15.34 


55.49 
50.  34 
58.  60 
59.74 
48. 16 
77.56 

46.  91 
53.  98 
43.  20 
67.  25 
50.42 

47.  40 
47. 53 


25.00 
49.  33 
38. 29 
63.  47 
55.14 
43. 13 
114.  48 


49.  64 
5L  36 
51.31 
63.  09 
48.46 
40.94 
69. 13 
25.47 


27.  05 
33. 19 
13. 17 

54.62 


25. 75 
34.  91 
12.49 
44.31 


3L41 
(*) 


32. 51 
34. 20 
25.  75 


31. 05 
37. 62" 


40.74 
36.' 


38.16 
'35.10" 


60.  58 

'46.' 7i' 


37.  01 
37. 16 
39.  04 
55.03 
15  62 
44. 34 


5. 08 

'22."45 
9.  87 
63.87 
5L  03 


10.  f 


.11 


18.  55 
9.73 
48.42 
52. 37 


51. 20 
22.  52 
19.  83 
57. 50 
54.80 


18. 97 
49.00 
50.  98 


36.40 
'29.'i9" 


45.  02 
'33.'74 


47.  26 
42.  59 
67. 41 


57.  26 
23.  54 
15.07 


54. 49 
56.  23 
47. 15 
47.74 
67.57 


53.  65 
11.93 
13. 15 
59.60 
47.71 
65.01 
41.51 
41.  26 
72.82 


.67 


42.53 
35.17 
12.75 


4L  11 

'io.'si) 


48.  26 
28. 84 
0.94 


48.  56 
58. 72 
39.35 
66. 16 
60.10 
46.67 
51.87 
18.  62 
64.  34 
37.  05 
55.83 


34.53 
6.  31 
43.30 


8. 46 
38. 76 
39.  91 
38.60 
47.  70 
15.63 
51. 81 
49. 01 
25.  03 
48. 81 
36.  92 
23. 45 
19.  75 
39.  50 
13.  87 
42.  91 
61.  66 
33. 26 
19.55 
52.  58 
55.  80 
50  88 
54.74 


12.47 
58.  38 
32.67 


8.07 
54.  73 
6.  77 


13. 16 
52.  28 
24.93 
57. 33 


57. 

55.  50 
51.05 
51.27 
44.  28 

34.  55 

35.  88 
20. 06 
73.44 
30. 31 


6,94 
37.  02 
27.  54 
41.  61 
62.  22 
12.  89 
46.  29 
33.  64 
25.61 
35. 22 
45.  03 
22.  37 
13.11 
22.  80 
14.  83 
37.  71 
56.50 
30.  76 
11.44 
45.  81 
32.  59 


5. 14 
45.  93 
30. 27 
12.  01 
10.  58 
19.  20 
52.  31 
17.  84 

7. 40 
32.  83 
10.  65 
51. 14 

9.  36 
36.  88 
22.  83 


''Data  incomplete. 


t  Station  closed. 
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Sfakment  sliowing  how  many  times  the  wind  was  observed  Mowing  from  the  eight  jJrindpal 
points  of  tJie  compass  during  each  month  and  season  of  the  year  ending  June  30,  1880. 
(Jompiled  from  observations  tce1:en  at  the  several  stations  of  observations  at  7  o.  m.,  2  p.  m. 
and  9  p.  m.  {local  time). 


Station. 

Wind. 

July,  1879. 

August.  1 

September. 

October. 

November.  | 

December.  | 

January, '80.  | 

February. 

March. 

April.  1 

1  June. 

1  Spring. 

a 
a 

cc 

g 
a 

-e 

N. 

12 

14 

6 

12 

10 

23 

10 

12 

14 

10 

36 

28 

45 

sr.  w. 

19 

24 

19 

22 

20 

24 

24 

18 

2;i 

10 

10 

14 

43 

57 

07 

06 

w.  ' 

8 

2 

2 

4 

8 

4 

7 

8 

14 

29 

18 

25 

14 

19 

s.  w. 

s. 

0 

2 

0 

0 

1 

3 

12 

4 

10 

in 

OP 

Alliaiiy,      Y  ■ 

31 

30 

41 

36 

31 

23 

27 

31 

17 

23 

33 

or 

no 
73 

86 

108 

84 

S.  E. 

6 

6 

4 

6 

2 

1 

0 

0 

0 

1 

1 

13 

19 

3 

E. 

2 

2 

0 

1 

0 

2 

1 

1 

2 

3 

3 

4 

8 

8 

1 

4 

N".  E. 

3 

1 

3 

2 

8 

4 

14 

8 

9 

27 

13 

7 

14 

12 

12 

11 

11 

6 

7 

3 

10 

5 

4 

1 

10 

26 

28 

20 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

5 

4 

7 

10 

6 

4 

11 

9 

5 

17 

13 

20 

1 

N  W 

12 

22 

19 

17 

15 

20 

23 

17 

13 

14 

13 

11 

40 

45 

51 

60 

W. 

17 

15 

21 

16 

21 

23 

12 

26 

17 

19 

17 

44 

49 

58 

61 

s.  w. 

6 

7 

16 

10 

16 

14 

12 

13 

13 

8 

^9 

38 

s. 

H 

10 

11 

9 

16 

5 

13 

9 

8 

5 

9 

30 

36 

27 

S.  E. 

20 

16 

11 

10 

11 

22 

9 

18 

10 

21 

25 

49 

67 

49 

42 

E. 

7 

10 

2 

1 

3 

4 

1 

4 

17 

11 

34 

23 

6 

9 

isr.  E. 

5 

6 

6 

1 

2 

6 

4 

7 

4 

7 

3 

18 

13 

13 

3 

0 

3 

0 

0 

1 

1 

0 

4 

6 

14 

3 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

N. 

2 

4 

6 

0 

3 

1 

1 

1 

3 

6 

1 

0 

10 

g 

3 

IST.  W. 

8 

21 

21 

23 

18 

25 

24 

30 

22 

7 

13 

59 

30 

05 

07 

1 

W.  ' 

20 

10 

3 

2 

4 

8 

3 

13 

13 

8 

6 

13 

27 

43 

24 

s.  w. 

17 

12 

2 

2 

7 

17 

13 

10 

11 

19 

16 

36 

'  ] 

14 

2 

0 

1 

12 

18 

2 

10 

3 

12 

10 

22 

or 

13 

30 

2 

13 

s 

14 

24 

15 

19 

13 

9 

13 

5 

41 

Sr 

q? 

E.' 

24 

29 

31 

47 

13 

15 

20 

14 

12 

6 

22 

49 

,(„ 

1 

14 

19 

5 

4 

1 

10 

2 

12 

4 

ir 

9 

32 

28 

Calm. 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

J; 

0 

o 

i 

1 

n 

J; 

I 

lilank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

ST 

4 

11 

7 

6 

10 

10 

6 

12 

6 

22 

21 

26 

K.  W. 

6 

6 

7 

11 

27 

15 

17 

18 

27 

18 

1^ 

7 

58 

1Q 

45 

rr. 

1 

5 

14 

11 

15 

20 

10 

11 

20 

7 

9 

7 

11 

23 

46 

41 

s.  w. 

29 

22 

8 

20 

15 

27 

13 

15 

5 

12 

24 

20 

41 

tl 

Atlantic  City,  IT.  J.-^ 

s. 

13 

15 

15 

15 

7 

2 

5 

13 

15 

26 

19 

19 

60 

47 

20 

S.  E. 

15 

7 

10 

7 

9 

7 

10 

3 

11 

10 

31 

23 

20 

E. 

10 

1 

5 

3 

9 

1 

9 

2 

5 

6 

16 

22 

16 

13 

N.  E. 

11 

10 

21 

18 

17 

21 

10 

32 

42 

42 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

2 

0 

0 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ST. 

0 

0 

N.  W. 

3 

1 

W. 
S.  W. 

24 

30 

17 

*Atlfa  I.slanil,  AlasTia' 

s. 

17 

S.  E. 

19 

17 

E. 

4 

0 

N.  E. 

5 

1 

Calm. 
Blank. 

25 

17 

0 

B". 

2 

2 

2 

1 

0 

0 

5 

4 

5 

5 

4 

14 

3 

13 

S.W. 

12 

7 

1 

8 

12 

12 

7 

10 

5 

1 

16 

21 

28 

w. 

3 

3 

2 

1 

2 

11 

4 

11 

9 

5 

0 

10 

14 

16 

5 

26 

s.  w. 

18 

18 

7 

13 

4 

5 

7 

13 

3 

8 

23 

44 

25 

17 

s. 

5 

6 

4 

5 

9 

10 

6 

13 

10 

10 

29 

27 

12 

24 

S.  E. 

23 

21 

10 

14 

6 

6 

3 

7 

21 

8 

31 

52 

32 

16 

E. 

13 

17 

1 

1 

2 

1 

1 

2 

11 

4 

14 

16 

31 

4 

K.  E. 

15 

18 

23 

32 

9 

7 

11 

6 

11 

6 

10 

12 

27 

45 

64 

24 

Calm. 

10 

ir 

32 

13 

35 

43 

44 

34 

42 

34 

25 

108 

46 

80 

121 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  " 

0 

♦Ifo  reports  Teoeivfd  shico  these  for  August,  1879. 


468  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


Statement  sJioiv'mg  how  many  times  the  wind  ivas  observed  Mowing,  cj-c— Continued. 


Station. 

Wind. 

6J0 

September. 

1  October.  1 

M 
a 

a 

a 

a> 
R 

i 

i 

1-5 

February,  j 

April.  1 

May. 

June. 

Spring.  I 

Summer.  1 

Autumn.  1 

"Winter.  | 

r 

N. 

7 

16 

14 

7 

7 

13 

16 

7 

21 

4 

10 

6 

35 

29 

28 

36 

11 

13 

20 

8 

13 

1 

8 

28 

12 

14 

62 

37 

44 

39 

W.  ' 

16 

15 

10 

5 

17 

7 

1 

5 

12 

6 

10 

23 

54 

32 

32 

s.w. 

13 

9 

9 

17 

7 

IG 

g 

5 

15 

7 

29 

33 

34 

Baltimore,  Md  < 

s. 

S.E. 

21 
14 

16 

12 
20 

14 
10 

19 
11 

14 

11 

1 

■ 

; 

23 
14 

25 
8 

13 
6 

52 
28 

50 
28 

45 
41 

42 
19 

E. 

9 

5 

2 

18 

19 

14 

4 

3 

5 

8 

13 

22 

28 

37 

BT.  E. 

4 

10 

8 

4 

1 

10 

11 

5 

14 

6 

7 

11 

27 

25 

13 

26 

0 

0 

4 

5 

0 

4 

2 

5 

1 

1 

2 

7 

2 

9 

8 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K 

6 

8 

10 

10 

20 

10 

15 

7 

G 

28 

20 

26 

40 

14 

20 

33 

15 

13 

17 

27 

2 

5 

14 

12 

64 

31 

67 

45 

W. 

3 

10 

12 

5 

12 

17 

6 

11 

17 

24 

26 

38 

s.  w. 

19 

21 

13 

11 

16 

g 

14 

4 

16 

24 

16 

44 

56 

32 

38 

Barnegat,  U".  J  • 

s. 

S.  E. 

28 
7 

17 
5 

15 
11 

17 
4 

15 
2 

10 

5 

g 
5 

16 
6 

12 
6 

25 

22 
4 

26 
3 

59 
19 

71 
15 

47 
17 

34 
16 

E. 

12 

13 

12 

12 

G 

14 

18 

4 

12 

10 

6 

25 

31 

30 

3G 

N.  E. 

6 

12 

12 

6 

8 

10 

12 

4 

5 

10 

18 

28 

26 

24 

Calm. 

0 

0 

1 

1 

0 

1 

0 

i 

I 

0 

2 

0 

2 

0 

2 

2 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N". 

7 

16 

11 

10 

12 

20 

10 

12 

20 

21 

11 

9 

58 

32 

33 

42 

18 

16 

28 

22 

20 

16 

28 

31 

19 

2 

) 

17 

17 

56 

51 

70 

75 

W.  ' 

13 

7 

12 

14 

4 

5 

5 

4 

15 

7 

24 

27 

34 

15 

s.  w. 

3 

3 

7 

7 

4 

5 

7 

4 

9 

4 

18 

12 

17 

IG 

Bismarck,  Dak  <; 

s. 

S.E. 

12 

22 

13 
14 

5 
17 

8 

12 

4 
13 

15 

5 
10 

7 
14 

4 
8 

5 
14 

6 

IG 

36 

31 
60 

22 
37 

17 

38 

E. 

7 

18 

5 

7 

12 

15 

9 

10 

11 

11 

9 

32 

34 

15 

36 

N.  E. 

G 

4 

9 

5 

5 

3 

13 

9 

12 

25 

17 

18 

13 

Calm. 

4 

5 

8 

14 

15 

5 

1 

4 

5 

2 

2 

11 

9 

27 

21 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

IG 

13 

9 

3 

4 

5 

1 

7 

11 

11 

24 

40 

16 

13 

27 

26 

29 

33 

21 

39 

15 

22 

1 

48 

42 

91 

95 

83 

76 

W. 

10 

13 

5 

4 

10 

5 

8 

3 

5 

15 

28 

12 

23 

s.  w. 

2 

2 

5 

3 

4 

1 

3 

2 

1 

2 

11 

G 

12 

G 

Boise  City,  Tdalio  < 

s. 

S.E. 

15 

5 
15 

5 

10 

24 

24 

4 

23 

4 

58 

3 

4 

3 

17 

7 

11 

15' 
37 

24 
73 

11 
112 

E. 

G 

1 

12 

4 

3 

3 

8 

11 

19 

22 

9 

N.  E. 

5 

G 

2 

4 

4 

0 

t 

4 

4 

14 

15 

10 

5 

Calm. 

5 

7 

9 

3 

9 

4 

4 

1 

3 

9 

11 

21 

21 

18 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

4 

3 

2 

0 

5 

8 

6 

5 

12 

3 

4 

5 

19 

24 

7 



19 

N.  W. 

10 

9 

11 

15 

17 

21 

19 

2 

29 

7 

9 

9 

45 

28 

43 

62 

}J 

?r 

16 

33 

1^ 

17 

10 

20 

18 

17 

48 

58 

77 

58 

S.W. 

22 

13 

\'> 

17 

21 

7 

2 

29 

14 

62 

58 

50 

55 

13 

8 

* 

3 

14 

8 

6 

25 

18 

33 

12 

9 

9 

* 

6 

12 

13 

6 

33 

22 

22 

14 

is 

10 

7 

9 

4 

7 

15 

20 

37 

19 

15 

N.  E. 

14 

2 

5 

o 

7 

1 

3 

7 

13 

20 

10 

11 

Calui. 

5 

3 

* 

'''ft 

7 

C 

3 

2 

11 

11 

17 

12 

27 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TJ 

. 

10 

20 

13 

18 

13 

41 
12 

38 

N.  W. 

W. 

0 

2 

1 

4 

5 

1 

5 

2 

10 

0 

0 

4 

5 

7 

9 

2 

4 

10 

21 

S.  W. 

1 

1 

1 

0 

2 

1 

1) 

0 

3 

3 

Brackett\ille,  Tex*..  • 

s. 

u 

3 

1 

2 

^ 

2 

1 

1 

7 

4 

4 

S.  E. 

22 

17 

14 

17 

13 

15 

16 
42 

12 

0 

30 

44 

43 

E. 

«2 

41 

31 

32 

38 

45 

38 

50 

27 

101 

125 
21 

N.  E. 

7 

10 

17 

4 

0 

9 

4 

27 

y 

15 

4 

0 

3 

2 

3 

0 

3 

25 

8 

Blank. 

0 

0 

n 

0 

n 

0 

0 

N. 

14 

13 

11 

11 

20 

35 

20 

30 

2 

9 

11 

59 

38 

42 

80 

N.  W. 

IH 

14 

22 

13 

13- 

13 

14 

16 

12 

10 

3 

34 

35 

48 

43 

W. 

9 

IG 

14 

13 

11 

18 

10 

n 

1 

19 

0 

41 

.13 

39 

s.w. 

4 

7 

3 

4 

4 

5 

5 

13 

17 

14 

(! 

Breckenridgc,  Miun.  ■ 

s. 

S.E. 

10 
24 

13 
23 

10 

24 

20 

16 

18 

7 

15 

23 

20 
11 

9 
27 

8 
13 

13 
31 

16 
22 

38 

51 

50 
34 

E. 

7 

1 

1 

3 

4 

0- 

0 

1 

10 

'vi 

5 

N.  E. 

3 

3 

0 

0 

5 

7 

9 

V.\ 

3 

Culm. 

2 

2 

7 

1 

11 

14 

5 

13 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  allowing  how  many  times  the  tvind  was  observed  blowing,  tj-c. — Coutimiccl. 


Station. 

"Wind. 

July,  1879.  1 

August. 

September. 

October. 

November. 

December. 

January, '80.  | 

March. 

April. 

|May. 

June. 

1  Spring.  1 

1  Autumn. 

1  Winter,  | 

6 

6 

4 

4 

5 

5 

g 

10 

2 

N.W. 

11 

16 

9 

3 

12 

3 

5 

17 

28 

24 

13 

15 

16 

23 

19 

22 

26 

19 

20 

20 

17 

13 

11 

5*0 

42 

64 

65 

40 

30 

20 

30 

17 

18  . 

23 

26 

25 

33 

61 

59 

119 

129 

67 

67 

Buffalo,  N.Y  I 

1 

3 

9 

19 

20 

22 

^9 

5 

10 

2 

s  is 

0 

1 

6 

4 

3 

5 

2 

3 

11 

is 

IT 

is. 

7 

3 

98 

IS 

N.  is. 

4 

11 

6 

18 

11 

5 

12 

2 

2 

1 

1 

0 

0 

0 

0 

0 

0 

9 

0 

J' 

9 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

" 

9 

9 

9 

9 

9 

17 

16 

10 

- 

13 

■ 

16 

13 

10 

19 

OQ 

T 

19 

W. 

6 

13 

10 

10 

14 

n 

"2 

35 

17 

29 

17 

2 

7 

3 

12 

g 

5 

6 

4 

12 

4 

9 

20 

18 

23 

19 

16 

13 

12 

2 

3 

3 

11 

6 

3 

8 

15 

11 

26 

40 

17 

20 

35 

23 

42 

33 

37 

34 

40 

24 

31 

43 

30 

98 

88 

112 

110 

S.  E. 

3 

1 

2 

8 

7 

9 

7 

7 

3 

4 

1 

4 

8 

8 

17 

23 

E. 

2 

7 

3 

2 

4 

3 

1 

2 

6 

2 

4 

10 

13 

9 

6 

N.  35. 

6 

6 

5 

2 

4 

17 

11 

10 

8 

5 

5 

7 

18 

19 

11 

38 

Calm'. 

4 

11 

15 

0 

1 

0 

0 

0 

0 

0 

0 

0 

15 

23 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13 

14 

27 

16 

14 

20 

6 

18 

20 

8 

6 

46 

33 

57 

39 

jnVvv. 

5 

14 

7 

10 

10 

5 

10 

18 

7 

3 

2 

28 

21 

27 

23 

3 

1 

9 

2 

3 

6 

2 

4 

2 

6 

17 

17 

«w 

6 

5 

3 

5 

10 

12 

12 

1R 

4 

9 

2 

18 

15 

29 

18 

40 

Cairo,  111  s 

a  ■ 

23 

17 

18 

13 

33 

21 

30 

13 

27 

^7 

0? 

S.  E. 

11 

8 

7 

13 

7 

3 

2 

11 

9 

t: 

07 

97 
1I 

in 

E. 

2 

3 

3 

9 

4 

^ 

10 

ifi 

17 

■'3 

N.  E. 

10 

6 

4 

4 

15 

13 

12 

26 

"8 

13 

Calm.. 

20 

25 

11 

17 

8 

3 

12 

8 

7 

4 

5 

19 

50 

36 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

9 

9 

9 

N. 

° 

19 

1 

W. 

5 

5 

9 

1 

s  w. 

15 
9 

33 

24 

* Chincoteague,  Ta. .  • 

's. ' 

I 
2 

ia 

I'r 

E. 

Q 

7 

N  35 

0 

0 

0 

Blank.- 

9 

9 

N. 

0 

3 

2 

1 

g 

91 

9'> 

N.  "W. 

3 

0 

4 

5 

4 

5 

3 

"W". 

6 

3 

6 

7 

g 

4 

5 

9 

11 

18 

20 

16 

24 

S  W 

34 

36 

7 

7 

17 

22 

6 

14 

12 

26 

29 

32 

67 

102 

31 

42 

Cape  Hatteras,  N.  C .  < 

's.  ■ 

S.  E. 

9 
4 

4 
12 

8 

2 
9 

7 

2 

''' 
7 

1 
10 

5 
5 

9 

'>7 

2 

18 

10 

99 

E. 

1 

5 

6 

7 

2 

Q 

IK 

in 

ir 

10 

N.  E. 

34 

32 

54 

53 

32 

37 

41 

32 

13 

97 

86 

93 

134 

124 

Calm. 

2 

1 

4 

1 

0 

1 

3 

1 

0 

1 

"2 

2 

5 

6 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  9 

9 

9 

9 

9 

9 

N. 

2 

8 

17 

12 

11 

13 

12 

12 

15 

/J 

29 

17 

j9 

"7 

N.  W. 

6 

6 

6 

7 

21 

10, 

22 

10 

25 

ll 

° 

^2 

17 

49 

W. 

2 

5 

11 

4 

3 

10 

10 

90 

90 

Ifi 

s  w 

30 

11 

20 

23 

25 

17 

17 

12 

27 

30 

31 

69 

83 

Capo  Henry,  Va  

s. 

S.  E. 

17 
19 

18 
11 

15 
10 

13 
12 

7 
17 

17 

8 

5 
12 

10 
18 

11 

14 
13 

19 
17 

9 
9 

42 
41 

44 

39 

35 
39 

38 

E. 

4 

3 

4 

6 

0 

1 

0 

0 

2 

6 

6 

11 

13 

10 

1 

W.  E. 

19 

7 

22 

12 

7 

16 

10 

12 

11 

6 

10 

29 

36 

41 

48 

2 

i 

0 

0 

0 

0 

"o 

0 

0 

0 

0 

0 

7 

0 

0 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

2 

8 

10 

19 

11 

14 

8 

10 

1 

1 

2 

12 

8 

37 

33 

ST.W. 

5 

4 

5 

7 

5 

8 

4 

16 

6 

3 

7 

15 

16 

17 

■w. 

5 

5 

4 

5 

9 

7 

11 

5 

6 

20 

16 

17 

27 

s.  W. 

37 

37 

7 

9 

IG 

11 

1^ 

40 

38 

41 

115 

32 

55 
19 
12 

Cape  Lookout,  jS".  C . .  ■ 

s. 

S.E. 

8 
3 

6 
6 

11 
7 

2 
6 

"s 

4 

8 
2 

5 

4 

13 

7 

21 
20 

16 
16 

21 
16 

E. 

7 

4 

21 

8 

5 

3 

1 

1 

0 

4 

0 

12 

11 

34 

N.  E. 

28 

28 

46 

23 

30 

44 

31 

29 

26 

16 

25 

71 

78 

97 

105 

Calm., 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

1 

3 

0 

Blank. 

0 

0 

0 

0 

0 

^  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  station  opened  March  16, 
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Slatement  showing  how  many  iimcn  the  wind  was  ohscrvcd  blowinrj,  <j-c.— Coutinued. 


d 

Station. 

Wind. 

July,  1879. 

August. 

September 
October. 

November. 

December. 

u' 
P 

a 
t? 

3 

rg 

March. 

April. 

May. 

6 

Spring. 

a 
S 

6 

a 

.g 

N. 

7 

10 

13  6 

7 

15 

20 

5 

5 

12  13 

27 

15 

18 

9 

8 

8  17 

7 
6 

6.  W . 

29 

7  16 

13 

14 

36 
49 

"Capo  May, N.J  

S^E 

37 

19 

17  15 

17 

19 

3 

11 

18  10 

10 

4 

38 

13. ' 

16 

7 

4  8 

3 

15 
24 

N.  E. 

6 

6 

11  7 

6 

12 

15 

Calm. 

0 

1 

0  1 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 



\ 

N. 

12 

11 

7 

7 

1 

1 

16 

N.  "W. 

8 

8 

5 

10 

5 

6 

20 

30 
30 

1 

W. 

4 

7 

16 
31 

22 

31 

S.  "W. 

3 

43 

12 

20 

9 

29 

s. 

10 

23 

Q 

7 

10 

4 

7 

21 

38 

S.  E. 

15 

9 

3 

6 

30 

23 

E. 

14 

14 

8 

7 

15 

45 

N".  E. 



7 

18 

90 

° 

12 

3 

19 

12 

34 

47 
61 

2 

1 

0 

0 

0 

0 

0 

1 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

N. 

1 

3 

7  8 

9 

5 

18 

11 

6 

5 

3 

2 

14 

6 

24 

0 
34 

N.W. 

5 

4 

5  2 

5 

5 

^■ 

13 

4 

2 

2 

19 

11 

12 

20 

"W. 

.5 

3  5 

4 

10 

9 

2 

11 

21- 

22 

12 

25 

S.  W. 

29 

25 

8  5 

19 

29 

97 

I 

47 

23 

37 

91 

32 

67 

s. 

14 

2  4 

1 

5 

* 

5 

5 

17 

4 

27 

? 

,  1 

10 

S.  E. 

11 

10  1  ] 

0  8 

7 

9 

5 

3 

25 

E. 

1.5 

19  1 

0  27 

17 

10 

17 

2 

16 

11 

35 

45 

63 

41 

N.E. 

12 

17  i 

5  32 

25 

20 

on 

14 

8 

10 

11 

32 

=40 

92 

55 

0 

1  2 

3 

1 

1 

7 

3 

11- 

•  4 

6 

5 

1 

Blank 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

3 

9  1 

2  14 

10 

14 

10 

14 

4 

6 

23 

18 

36 

32 

8 
13 

4  1 

0  8 

7 

8 

*> 

13 

11 

0 

6 

24 

18^ 

,25 

23 

W. 

5 

2  3 

6 

5 

4 

3 

8 

12' 

26 

13 

15 

S.  "W" 

16 

18 

8  8 

22 

•>8 

94 

16 

35 

30 

28 

52 

38 

67 

s. 

17 

20 

7  11 

18 

18 

1' 

17 

7 

15 

31 

53 

36 

47 

S.E. 

8 

7 

7  12 

6 

2 

8 

4 

6 

4 

15 

27 

25 

14 

23 

E. 
N.  E. 

16 

12  1 

0  15 

6 

12 

1^ 

8 

6 

9 

10 

23 

38 

31 

9 

15  2 

7  21 

12 

15 

oo 

23 

10 

11 

12 

44 

60 

51 

1 

3 

3 

7  1 

I 

0 

1 

0 

0 

0 

1 

6 

9 

1 

Blajik 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

N. 

5 

14 

9  7 

8 

5 

6 

10 

13 

7 

9 

30 

28 

24 

19 

N.  "W. 

10 

9  1 

2  10 

12 

15 

11 

26 

♦30 

37 

30 

1 

"W. 

11 

1  5 

4 

5 

9 

20 

21 

S.  W. 

18 

11 

5  2 

5 

25 

54 

17 

37 

Cliaitanooga,  Tenu  .. 

s. 

S.E. 

7 

11  1 
11 

1  8 
7  14 

21 
6 

23 
8 

22 
10 

26 

5 

13 
6 

24 
5 

15 
12 

10 
4 

52 

30 
22 

40 
;27 

71 

23 

E. 

3 

1 

I  7 

0 

3 

6 

3 

3 

14 

7 

1 

N.  is. 

12 

11  1 

t  14 

15 

9  1 

1^ 

° 

18 

5 

15 

7 

38 

30 

43 

32 

18 

23  2 

J  26 

14 

14 

9 

10 

25 

13 

44 

54 

69 

40 

0 

0 

)  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

» 

0 

N. 

10 

6 

i  3 

10 

g 

2 

6 

9 

11 

9 

17 

29 

33 

21 

16 

N.  W. 

15 

21  2 

21 

16 

10 

34 

32 

28 

19 

94 

55 

60 

74 

W. 

W 

19  2 

31 

45 

44 

oc 

on 

2 

23 

23 

11 

8 

57 

41 

99 

99 

s.  w. 

13 

8 

12 

12 

17 

IK 

12 

10 

10 

8 

32 

29 

33 

39 

Chojenne,  Wyo  ^ 

s. 

S.  E. 

11 

11 

13  1 
12  ' 

e 

4 
1 

3 

o 

° 

° 

7 

15 

18 
0 

28 

42 
29 

32 
14 

24 
7 

E. 

6  i 

2 

0 

2 

3 

5 

17 

4 

4 

6 

7  ] 

5 

1 

1 

4 

2 

7 

15 

21 

7 

6 

1  1 

1 

1 

0 

0 

1 

7 

3 

8 

9 

3 

4 

i) 

0  f 

0 

0 

0 

" 

0 

0 

0 

0 

0 

0 

0 

N 
N.AV. 

n 

8  14 

2 

5 

3 

9 

5 

4 

7 

18 

21 

21 

35 

17 

4 

1  10 

10 

15 

11 

12 

11 

1 

24 

6 

81 

W. 

11 

0  7 

IS 

17 

21 

20 

20 

10 

11 

8 

12 

20 

37 

til 

S.  "W. 

27 

23  J8 

20 

25 

19 

16 

24 

22 

69 

(;iiit  :i,;;o.  111  s 

S. 

n 

10  20 

23 

IG 

15 

10 

12 

11 

19 

15 

42 

50 

S.  E. 

8  7 

8 

4 

10 

7 

14 

12 

15 

7 

41 

E. 

!) 

7  ( 

0 

5 

7 

9 

24 

■:i 

i:i 

N.E. 

10 

10 

(i 

■1 

11 

20 

;u) 

Culm, 

8  : 

4 

i;l 

1 

'1  j 

Hi 

Bliiiik. 

0 

0  ( 

0 

0 

"1 

1'  \ 

0 

*Local  obHorvations  (lisoontinuoil  January  21, 1880.  I  Sdilidii  (iin'm  il  Novcmbor  6, 1879. 
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Station. 

Wind. 

July,  1879. 

S) 

0 

<f 

September.  J 

<D 
■§ 

o 
O 

November. 

December. 

o 

i 

February. 

March. 

April. 

June. 

Spring. 

Summer.  | 

Autumn.  1 

Winter.  | 

K. 

5 

18 

9 

7 

6 

7 

16 

8 

4 

10 

28 

33 

18 

21 

3sr.  w. 

12 

5 

14 

12 

19 

18 

7 

21 

16 

4 

43 

21 

45 

35 

w. 

18 

12 

c 

9 

5 

14 

6 

10 

6 

22 

27 

26 

28 

s.  w. 

15 

13 

8 

11 

10 

14 

10 

7 

13 

18 

20 

38 

48 

29 

47 

Cincinnati,  Ohio  ■ 

s. 

S  E. 

10 
16 

G 
17 

6 
24 

23 

18 
22 

8 
17 

20 

15 
15 

7 
15 

16 
16 

10 
20 

J4 

12 

39 
51 

30 
45 

32 
69 

43 
59 

E. 

4 

10 

2 

10 

3 

8 

3 

4 

6 

3 

4 

13 

18 

15 

16 

K.E. 

7 

13 

11 

7 

5 

13 

5 

14 

5 

14 

7 

33 

27 

23 

23 

Calm. 

4 

3 

0 

0 

3 

0 

13 

27 

16 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

U". 

25 

24 

7 

15 

4 

5 

8 

19 

4 

10 

15 

33 

04 

26 

22 

JT.  W. 

13 

4 

0 

7 

9 

7 

„ 

23 

21 

21 

10 

W. 

7 

14 

25 

13 

14 

18 

17 

25 

10 

14 

53 

32 

47 

45 

S.  W 

12 

7 

10 

7 

5 

20 

9 

10 

8 

10 

15 

11 

33 

30 

22 

39 

s. 

15 

24 

21 

17 

16 

18 

19 

16 

9 

22 

27 

16 

58 

55 

54 

53 

S.  B. 

13 

20 

14 

32 

22 

23 

14 

13 

15 

10 

43 

26 

66 

74 

E 

9 

IX 

20 

2 

8 

^3 

4 

10 

3 

7 

16 

27 

31 

15 

N.B. 

d 

2 

2 

2 

7 

7 

7 

5 

10 

18 

20 

15 

Calm. 

0 

0 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



K. 

13 

11 

4 

9 

7 

17 

10 

9 

36 

N.  W. 

8 

in 

9 

I") 

9 

11 

10 

14 

3 

4 

26 

22 

30 

29 

W. 

16 

11 

23 

13 

7 

20 

16 

18 

42 

28  ' 

46 

40 

S.  W. 

13 

16 

10 

14 

16 

16 

19 

17 

7 

12 

29 

26 

48 

55 

40 

52 

Columbus,  Ohio   I 

s. 

S.  E. 

19 
5 

24 

25 
7 

20 
13 

28 
4 

22 
8 

26 

22 
8 

13 
12 

26 
6 

25 
6 

15 
6 

64 
24 

58 
17 

73 
24 

70 
31 

E. 

8 

3 

2 

g 

4 

10 

"'^5 

3 

5 

4 

4 

13 

15 

12 

18 

N.  E. 

11 

10 

13 

12 

2 

4 

g 

9 

4 

9 

11 

32 

^ 

Calm. 

0 

1 

0 

0 

0 

0 

1 

0 

1 

4 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

1 

9 

18 

12 

29 

24 



19 

18' 

16 

? 

6 

38 

14 

30 

72 

N.  W. 

0 

0 

. 

10 

7 

3 

1 

11 

18 

w. 

0 

0 

4 

1 

2 

0 

0 

0 

1 

0 

3 

s.  w. 

6 

3 

5 

11 

1 

15 

9 

11 

14 

s. 

54 

29 

23 

12 

33 

36 

38 

34 

31 

39 

41 

30 

111 

113 

^8 

108 

S.  E. 

19 

15 

15 

23 

9 

5 

6 

11 

8 

22 

23 

41 

E. 

8 

19 

8 

2 

4 

10 

2 

? 

13 

20 

37 

37 

8 

N.  E. 

1 

17 

11 

10 

6 

4 

7 

10 

16 

23 

Calm. 

4 

13 

10 

4 

10 

10 

9 

4 

10 

23 

16 

27 

23 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

H". 

6 

9 

4 

6 

7 

6 

6 

17 

20 

13 

19 

N.  W. 

11 

7 

26 

16 

15 

21 

12 

14 

25 

20 

5 

59 

W. 

7 

3 

19 

16 

13 

9 

17 

11 

31 

23 

30 

38 

S  W 

25 

21 

12 

11 

13 

20 

15 

10 

19 

27 

55 

73 

34 

48 

Davenport,  Iowa  < 

i 

s.  ' 

S.B. 

11 
10 

10 
"''1 

14 
7 

30 

14 

6 

6 

16 

13 
5 

13 

11 

7 

IV 

IS 
7 

37 
25 

39 

58 
18 

35 
18 

E. 

15 

6 

8 

11 

13 

3 

10 

12 

15 

11 

37 

34 

21 

■cl 

N.  B. 

8 

3 

6 

7 

4 

8 

2 

4 

13 

26 

13 

21 

Cahn. 

0 

9 

10 

12 

7 

4 

7 

1 

0 

1 

11 

29 

14 

I 

Blank. 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

6 

[ 

7 

4 

5 

3 

2 

0 

0 

0 

0 

6 

2 

7 

13 

10 

0 

0 

0 

1 

2 

2 

1 

1 

0 

4 

2 

1 

4 

10 

11 

6 

10 

8 

9 

8 

11 

6 

6 

4 

15 

25 

24 

28 

1 

S.  W. 

12 

22 

25 

19 

13 

15 

48 

44 

52 

Dead  wood.  Dak  ■! 

s. 

s^. 

4 
4 

6 

1 
1 

3 
3 

6 
0 

3 
1 

0 

"4 
0 

4 
0 

5 
0 

G 
1 

11 

16 
14 

10 
4 

16 
1 

2 

1 

1 

0 

0 

2 

0 

3 

0 

0 

3 

2 

N.  E. 

19 

12 

11 

10 

15 

1 

5 

7 

13 

10 

10 

30 

43 

33 

21 

1 

38 

47 

40 

52 

55 

48 

44 

53 

45 

50 

45  157 

115 

139 

147 

Blank. 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

N. 

14 

14 

2 

7 

4 

23 

IST-W. 

17 

24 

25 

10 

7 

59 

W. 

7 

7 

7 

5 

9 

19 

S.W. 

16 

11 

17 

22 

17 

50 

•Delaware  Break- 

s. 

13 

8 

17 

12 

45 

water,  Del. 

S.K. 

10 

4 

10 

15 

19 

29 

E. 

0 

0 

9 

20 

K  B 

10 

19 

6 

'5 

13 

Calm. 

0 

0 

0 

0 

1 

Blank. 

0 

0 

0 

0 

0 

0 

*  station  opcnod  January 
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Staimuent  showing  how  many  iirnes  the  wind  was  observed  blowing,  #c.-C&ntinued. 


Denison,  Tex. 


Denver,  Colo . 


Des  Moines,  Iowa . 


N.E. 
Calm. 
Blank. 


E. 
N.E. 

Calm. 
Blank. 


S.AV. 

S. 
S.  E. 

E. 
N.  E. 
Calm. 
Blank. 


12  I  13 
6  !  15 


N.W. 

4 

W. 

17 

S.W. 

36 

S. 

6 

S.  E. 

4 

E. 

7 

N.E. 

10 

Calm. 

0 

Dodge  City,  Kaua . 


Dubuqup,  Iowa 


W. 
S.  TV. 

S. 
S.  E. 

K. 
N.E. 
Calm. 
Blank. 

N. 
N.W. 

W. 

s.  w. 

s. 

S.  E. 

E. 
N.E. 
Calm. 
Blank. 

N, 


E. 
N.  E. 
Calm. 
Blank. 


0|  0 
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Statement  showing  liow  many  times  the  wind  was  ol)served  Mowing,  <f  c. — Continued. 


Wind. 

July,  1879. 

4 

September. 

October.  * 

November. 

December. 

January,  '80. 

• 

B 

March. 

April. 

May. 

June. 

Spring. 

Summer. 

g 
a 

Winter. 

K. 

7 

10 

4 

9 

6 

17 

IG 

*  8 

24 

15 

16 

11 

55 

28 

19 

41 

N.  W. 

16 

18 

15 

26 

28 

29 

24 

20 

20 

12 

G 

13 

38 

47 

09 

73 

W. 

5 

14 

23 

s.  w. 

16 

12 

21 

15 

11 

11 

12 

10 

5 

g 

5 

5 

18 

33 

47 

33 

s. 

43 

26 

16 

15 

7 

16 

14 

12 

41 

45 

42 

113 

57 

37 

S.  E. 

2 

1 

3 

0 

g 

10 

2 

3 

3 

1 

5 

9 

11 

E. 

0 

7 

1 

4 

4 

6 

4 

0 

2 

3 

3 

11 

11 

12 

H 

N.E. 

4 

9 

7 

9 

9 

5 

5 

8 

14 

2 

6 

4 

22 

17 

18 

Calm. 

2 

2 

3 

7 

0 

2 

3 

G 

4 

3 

4 

5 

11 

9 

lb 

11 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

U 

Ts. 

6 

g 

8 

4 

4 

6 

2 

4 

G 

3 

1 

3 

10 

17 

IG 

12 

N.  W. 

9 

12 

13 

12 

15 

4 

4 

12 

17 

12 

8 

5 

37 

26 

40 
3'4 

20 

W. 

14 

14 

s.  w. 

17 

14 

11 

11 

24 

29 

12 

15 

12 

20 

27 

24 

59 

55 

46 

56 

s. 

6 

17 

31 

30 

17 

28 

27 

n 

19 

18 

13 

48 

36 

91 

72 

S.  E. 

5 

1 

6 

6 

2 

9 

10 

3 

4 

g 

17 

12 

14 

22 

E. 

2 

2 

6 

6 

0 

3 

5 

2 

5 

2 

2 

2 

9 

G 

12 

10 

N,  E. 

17 

14 

4 

8 

2 

11 

11 

5 

13 

11 

7 

10 

31 

41 

14 

27 

Calm. 

13 

11 

2 

0 

4 

4 

5 

5 

0 

0 

5 

G 

5 

6 

14 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

19 

17 

12 

G 

14 

15 

19 

18 

29 

25 

12 

11 

G6 

47 

32 

52 

N.  W. 

8 

11 

18 

20 

2G 

29 

16 

17 

13 

10 

8 

7 

31 

26 

64' 

62 

W. 

7 

8 

9 

43 

s.  w. 

12 

15 

12 

21 

14 

11 

12 

16 

12 

15 

10 

8 

37 

35 

47 

39 

s. 

30 

27 

22 

24 

g 

5 

19 

10 

18 

11 

33 

31 

54 

40 

S.  E. 

.r, 

4 

3 

6 

3 

4 

11 

7 

7 

22 

18 

12 

20 

E. 

5 

0 

2 

4 

1 

6 

2 

5 

9 

8 

4 

22 

9 

7 

9 

N.  E. 

G 

3 

2 

5 

9 

5 

3 

4 

5 

3 

14 

17 

10 

17 

Calm. 

1 

3 

1 

2 

1 

0 

3 

2 

0 

4 

11 

15 

4 

5 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

0 

13 

in 

12 

32 

17 

13 

10 

23 

18 

4 

6 

45 

25 

34 

40 

N.  W. 

G 

3 

12 

10 

13 

9 

10 

10 

21 

6 

21 

41 

W. 

2 

0 

7 

s.  w. 

10 

0 

3 

4 

3 

5 

8 

6 

3 

2 

2 

2 

7 

12 

10 

19 

s. 

26 

20 

19 

13 

n 

18 

9 

19 

10 

24 

30 

26 

64 

72 

43 

46 

S.  E. 

35 

31 

22 

33 

37 

16 

31 

10 

17 

13 

23 

53 

93 

66 

E. 

G 

17 

10 

g 

3 

2 

0 

10 

9 

21 

IG 

40 

39 

21 

10 

N.  E. 

0 

5 

8 

2 

2 

1 

1 

3 

5 

2 

4 

3 

11 

12 

Calm. 

6 

5 

10 

15 

g 

g 

15 

9 

6 

4 

4 

19 

15 

33 

31 

0 

" 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

1 

4 

8 

1« 

11 

19 

10 

It 

13 

10 

2 

3 

25 

g 

35 

40 

N.  W. 

1 

4 

G 

1 

3 

4 

0 

3 

11 

8 

W. 

2 

2 

3 

4 

S.  W. 

14 

7 

0 

3 

3 

3 

9 

2 

2 

\ 

0 

f 

22 

6 

14 

s. 

58 

23 

6 

28 

35 

25 

21 

13 

23 

12 

35 

48 

110 

8L 

S.  E. 

16 

21 

23 

23 

28 

21 

24 

18 

24 

32 

44 

35 

100 

79 

74 

63 

E. 

0 

14 

25 

15 

4 

4 

11 

12 

14 

14 

22 

G 

50 

45 

44 

27 

sr.  E. 

1 

17 

25 

23 

13 

6 

7 

16 

18 

4 

9 

5 

31 

47 

61 

Calm. 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

1 

4 

Blank. 

0 

0 

0 

0 

0 

0 

" 

0 

0 

0 

0 

0 

0 

0 

N. 

7  6 

5 

16 

14 

13 

5 

9 

6 

4 

7 

0 

2 

11 

7 

43 

20 

N.  W. 

10 

13 

18 

11 

7 

10 

13 

7 

7 

15 

7 

27 

U 

36 

30 

W. 

16 

12 

11 

15 

20 

20 

25 

7 

14 

Jl 

46 

25 

38 

48 

S.  W. 

24 

13 

19 

23 

11 

10 

10 

12 

6 

23 

I'O 

25 

39 

30 

53 

32 

s. 

10 

19 

12 

25 

12 

9 

12 

11 

14 

30 

30 

55 

3 

49 

47 

S.  E. 

5 

2 

2 

2 

8 

9 

18 

14 

5 

14 

3 

5 

12 

35 

E. 

3 

4 

3 

4 

18 

17 

13 

6 

16 

16 

11 

5 

1 

7 

25 

36 

N.  E. 

6 

7 

5 

1 

6 

12 

4 

5 

2 

5 

7 

0 

12 

21 

Calm. 

7 

14 

3 

0 

1 

1 

2 

1 

4 

0 

7 

0 

5 

4 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K. 

14 

10 

8 

5 

7 

7 

4 

12 

4 

9 

14 

25 

37 

18 

N.  W. 

6 

4 

8 

7 

12 

15 

9 

14 

23 

19 

3 

45 

17 

27 

38 

W. 

7 

6 

9 

9 

20 

13 

13 

13 

12 

7 

'o 

32 

22 

38 

32 

s.  w. 

16 

4 

3 

11 

5 

13 

14 

13 

G 

9 

12 

16 

27 

36 

19 

40 

s. 

13 

18 

11 

^G 

26 

18 

20 

17 

24 

21 

65 

52 

46 

S.  E. 

G 

12 

12 

9 

27 

18 

13 

12 

10 

12 

35 

21 

30 

54 

E. 

3 

2 

1 

8 

2 

7 

5 

6 

18 

7 

11 

16 

K.  E. 

11 

G 

4 

1 

1 

10 

3 

5 

10 

5 

9 

4 

24 

21 

6 

18 

Calm. 

25 

33 

32 

5 

0 

1 

1 

0 

4 

5 

62 

73 

2 

Blank. 

0 

0 

0 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Eastport,  Me. 


Escanaba,  Mich . 


Port  Gibson,  3nd.  T. 


Galveston, 


Grand  Haven,  Mich. 


IndianapoUs,  Ind. 
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Statement  nlwwiny  how  many  times  the  wind  was  observed  blowing,  #c.— Continued. 


ludianola,  Tex 


Jacksonvillo,  Fla 


Key  AVest,  IHa . 


-ilty  Hawk,  C. 


KuoxtUIp,  'i'euii  , 


S.  W. 

S. 
S.  E. 

E. 
N.  E. 
Calm. 
Blank. 


W. 
S.  W. 

S. 
S.  E. 

E. 
N.  E. 
Calm. 
Blank. 


N.  E. 

Calm. 
Blank. 


\V. 
S.  W. 


N.  E. 

Calm. 
Blank. 

N. 
N.  W. 


E. 
N.E. 
Calm. 
Blank. 


S.AT. 

S. 
S.  E. 

E. 
N.  E. 
Calm. 
Blank. 


1|  0 
3  14  1 
0  12 
)9  I  40 
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Statement  showing  how  niany  times  the  wind  ivasohserved  Mowing,  cj-c. — Coutiuuecl. 


Station. 

Winil. 

July,  1879. 

August. 

September 

October. 

1 

a 
> 

o 

December. 

January, '8 

March. 

April. 

June. 

Spring. 

Summer. 

Autumn. 

f 

K 

11 

3 

° 

8, 

3 

2 

5 

1 

10 

9 

16 

25 

1 

S.W. 

9 

1 

3 

2 

5 

17 

18 

w. 

10 

3 

5 

5 

g 

15 

5 

16 

19 

22 

17 

57 

30 

19 

28 

S.W. 

6 

2 

0 

7 

4 

7 

3 

13 

20 

21 

11 

4 

52 

12 

11 

23 

La  Mesilla,  iST.  Mux  .  • 

s. 

S.  E. 

1^ 

3 

1 

' 

1 
10 

10 

6 

6 

24 

25 

45 

14 
18 

E. 

s 

o 

3 

0 

3 

1* 

3 

N.E. 

_^ 

„1 

0 

1 

0 

1 

1 

1 

Calm. 

51 

44 

QR 

[J 

no 

143 

Blank. 

" 

0 

" 

0 

0 

0 

0 

0 

If, 

16 

11 

1 

5 

25 

23 

20 

6 

5? 

38 

54 

53 

3 

2 

14 

20 

22 

16 

4 

54 

W. 

0 

1 

1 

2 

7 

3 

3 

7 

2 

4 

3 

8 

4 

10 

13 

S.W. 

4 

7 

3 

1 

0 

4 

7 

5 

3 

2 

2 

10 

13 

6 

11 

Leavenworth,  Kaua .  ■{ 

s. 

28 

27 

21 

?i 

38 

I25J 

89 

S.  E. 

IB 

11 

15 

7 

15 

17 

on 

28 

E. 

1 

3 

4 

2 

6 

I'r 

7 

10 

KE. 

g 

2 

0 

if- 

7 

Calm. 

4 

5 

7 

2 

5 

1? 

8 

Blank. 

" 

0 

0 

0 

0 

0 

0 

" 

" 

0 

IT. 

° 

11 

12 

7 

10 

10 

16 

9 

5 

30 

18 

30 

28 

14 

14 

13 

4 

12 

10 

9 

5 

22 

18 

3,6 

29 

W. 

4 

2 

2 

4 

5 

4 

7 

3 

3 

0 

11 

14 

S.W. 

21 

5 

5 

2 

5 

0 

14 

14 

7 

11 

13 

26 

39 

12 

37 

Little  Eock,  Ark ..... 

s. 

16 

26 

64 

S.  E. 

20 

15 

10 

"4 

13 

16 

14 

12 

43 

?o 

41 

29 

E. 

in 

IP 

5 

6 

5 

15 

2 

12 

7 

29 

22 

31 

19 

KE. 

1R 

IK 

11 

16 

11 

9 

35 

li 

CaJm. 

15 

1ft 

7 

io 

4 

io 

14 

fi^ 

25 

Blank. 

0 

0 

0 

0 

0 

0 

0 

S. 



12 

17 

22 

27 

1 

21 

7 

3 

2 

31 

32 

64 

S.W. 

5 

4 

6 

5 

11 

2 

22 

12 

17 

w. 

36 

30 

26 

19 

14 

16 

1 

16 

20 

28 

28 

64 

94 

59 

42 

S.W. 

17 

22 

17 

19 

10 

13 

6 

19 

31 

31 

35 

81 

74 

46 

25 

s. 

3 

2 

6 

7 

10 

S.  B. 

* 

2 

2 

4 

5 

3 

2 

4 

10 

15 

E. 

12 

9 

4 

10 

5 

11 
11 

W.E. 

19 

23 

23 

19 

1 

15 

7 

31 

48 

59 

Calm. 

12 

20 

21 

10 

11 

4 

6 

1 

1 

1 

5 

3 

37 

42 

12 

Blank. 

" 

0 

0 

0 

0 

0 

0 

" 

0 

N. 

1^ 

7 

13 

9 

9 

24 

8 

9 

20 

41 

2^ 

31 

31 

N.W. 

6 

10. 

9 

10 

5 

7 

14 

6 

22 

27 

18 

W. 

7 

9 

9 

10- 

11 

5 

16 

18 

10 

6 

34 

22 

21 

32 

s.  \y. 

28 

14 

14 

14 

9 

15 

11 

15 

5 

20 

21 

63 

37 

41 

s. 

1^ 

16 

30 

21 

28 

2 

10 

27 

17 

63 

58 

75 

S.  E. 

ll 

22 

11 

13 

9 

^1 

07 

42 

E. 

n 

5 

3 

10 

13 

6 

1 

in 

0 

15 

N.E. 

10 

23 

10 

5 

9 

3 

6 

7 

3 

13 

0 

42 

09 

17 

Calm. 

1 

0 

26 

3 

0 

3 

\ 

1 

40 

2 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

10 

1 

4 

2 

3 

8 

1 

3 

3 

7 

15 

9 

N.W. 

8 

15 

19 

10 

11 

17 

18 

17 

37 

18 

43 

38 

W. 

5 

7 

7 

4 

8 

7 

11 

13 

16 

10 

7 

21 

33 

33 

19 

31 

S.  W. 

7 

17 

5 

13 

19 

25 

16 

20 

17 

14 

28 

25 

59 

37 

61 

L^nchbur^,  Va  ^ 

S. 
S.  E. 

14 
11 

18 
7 

12 
6 

4 
7 

17 
4 

9 
5 

14 
3 

18 
4 

6 
4 

^6 

30 
7 

3 

59 
17 

40 
21 

17 

41 
12 

1 

B. 

9 

2 

10 

8 

6 

1 

4 

7 

14 

17 

24 

13 

N.E. 

10 

11 

12 

3 

20 

18 

6 

20 

9 

5 

11 

31 

32 

23 

44 

Calm. 

9 

17 

25 

24 

13 

9 

10 

6 

6 

4 

10 

16 

36 

62 

25 

I 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

IT. 

7 

7 

7 

4 

6 

10 

8 

7 

8 

10 

4 

7 

22 

21 

17 

25 

IT.  W. 

12 

18 

16 

15 

19 

15 

18 

18 

IP 

10 

46 

40 

50 

41 

"W. 

12 

10 

10 

17 

22 

13 

15 

18 

10 

14 

43 

36 

47 

44 

s.  w. 

25 

13 

8 

11 

12 

11 

15 

10 

20 

19 

57 

38 

s. 

17 

21 

21 

29 

19 

9 

25 

16 

12 

16 

24 

17 

52 

69 

50 

S.E. 

11 

14 

19 

9 

10 

14 

11 

4 

24 

32 

42 

32 

7 

8 

2 

5 

4 

11 

6 

5 

14 

10 

12 

7 

30 

22 

11 

22 

IT.E. 

4 

3 

5 

11 

5 

5 

6 

6 

2 

3 

14 

11 

21 

Calm. 

0 

0 

1 

0 

0 

0 

0 

9 

0 

0 

0 

1 

0 

i 

0 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

b  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 

Statement  showing  how  many  times  the  wind  teas  observed  blowing,  #c.— Continuod. 


Marquette,  Mich  . 


Memphis,  Tenn . 


N.E. 

Calm. 
Blank. 

N. 
N.  W. 

W. 
S.  W. 

s. 


Milwaukee,  Wi3. 


JJ-.E. 
Calm. 
Blank. 


S.  W. 

S. 
S.E. 

E. 
N.  E. 
Cabn. 
Blank. 


25 


Montgomery,  Ala 


Morgantowu,  W.  Va 


S.  W. 

S. 
S.E. 

E. 
N.E. 
Calni. 
Blank. 

N. 

N.AT. 

"W. 
S.W. 

S. 
S.  E. 

E. 
N.E. 
Calm. 
Blank. 

N. 
N.  W. 

W. 
S.W. 


N.  E. 
Calm. 
Blank. 


Ml.  \Vasliiii^n|,,„i,N. 


S.  W. 

S. 
S.E. 

B. 
N.E. 
Calm. 
Blank. 
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Statement  shoiving  how  many  times  the  ivind  was  observed  Mowing,  ^'c. — Continued. 


Station. 

Wind. 

July,  1879. 

August. 

September. 

October. 

November. 

December.  | 

January,  '80. 

February.  | 

March.  | 

April. 

i 

Spring. 

Summer. 

Autumn. 

1 

N 

2 

10 

17 

1 

) 

5 

g 

7 

g 

17 

15 

13 

41 

25 

32 

23 

N.  W. 

5 

1 

) 

16 

12 

3 

5 

9 

13 

7 

9 

29 

25 

31 

20 

W. 

12 

4 

10 

4 

10 

g 

10 

7 

5 

8 

12 

20 

26 

28 

s.  w. 

11 

8 

5 

6 

6 

2 

7 

10 

15 

29 

14 

15 

s. 

S.  E. 

0 
19 

12 
7 

1 

26 
7 

16 
16 

11 
12 

12 

5 
5 

26 
10 

19 

16 
9 

57 
34 

28 
35 

38 
24 

39 
37 

E. 

12 

9 

2 

1 

1 

5 

2 

4 

3 

3 

4 

14 

25 

15 

11 

N.E. 

4 

0 

4 

9 

8 

9 

21 

22 

19 

6 

Calm. 

24 

27 

31 

2 

20 

17 

47 

30 

36 

3 

6 

8 

45 

59 

74 

94 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

7 

19 

19 

13 

12 

20 

16 

12 

25 

7 

— 

12 

45 

38 

44 

48 

N.W. 

5 

7 

11 

16 

25 

10 

9 

13 

23 

18 

6 

11 

47 

23 

52 

32 

W. 

4 

14 

11 

7 

14 

4 

12 

9 

9 

25 

18 

30 

32 

8.W. 

23 

27 

19 

23 

17 

17 

17 

13 

14 

14 

12 

36 

G2 

59 

47 

New  Haven,  (^oim .  . .  - 

S. 
S.  E. 

26 
6 

1 

19 
2 

9 
7 

13 
1 

3 
3 

5 
6 

12 

7 
1 

21 

8 

27 
7 

28 
4 

55 
16 

63 
11 

41 
10 

20 
12 

E. 

2 

1 

1 

0 

4 

2 

3 

2 

8 

0 

13 

4 

6 

N.E. 

12 

16 

23 

24 

12 

20 

6 

11 

32 

39 

26 

.59 

Calm. 

g 

1 

^3 

6 

5 

6 

2 

3 

3 

7 

21 

7 

17 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

14 

18 

6 

21 

24 

10 

18 

7 

— 

— 

34 

32 

55 

1 

N.W. 

7 

14 

14 

2 

) 

28 

17 

13 

32 

18 

11 

7 

61 

28 

62 

58 

W. 

11 

7 

14 

g 

13 

17 

12 

5 

10 

g 

9 

23 

26 

29 

42 

1 

S.W. 

28 

25 

20 

17 

18 

16 

11 

18 

14 

27 

27 

19 

G8 

72 

55 

45 

S. 
S.E. 

15 

13 

1 

4 
9 

3 

2 
1 

C 
1 

4 
0 

1 

2 

4 
14 

10 
10 

16 
5 

15 
26 

32 
20 

21 
21 

12 
8 

E. 

3 

s 

3 

1 

3 

7 

7 

1 

4 

4 

8 

2 

16 

11 

7 

15 

1 

N.E. 

7 

4 

7 

14 

4 

2 

6 

20 

21 

15 

20 

1 

Calm. 

0 

12 

7 

14 

g 

^6 

7 

2 

8 

16 

13 

34 

24 

18 

i 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

U 

N 

3 

12 

14 

27 

12 

10 

15 

10 

18 

11 

— 

— 

35 

18 

53 

35 

N.W. 

4 

10 

7 

9 

Q 

g 

7 

5 

1 

2 

13 

16 

24 

17 

W. 

18 

12 

4 

2 

1 

4 

3 

4 

2 

2 

1 

8 

5 

38 

7 

11 

S.  W. 

4 

0 

4 

6 

7 

12 

12 

21 

54 

22 

JJ4ew  urleanB,  -La  . . . .  < 

s. 

,S.E. 

6 
12 

5 
7 

2 
13 

5 

14 

9 
22 

7 

15 
13 

31 

13 

28 

18 
27 

59 
55 

29 
46 

48 

30 
65 

E 

n 

24 

28 

26 

12 

14 

20 

14 

17 

G 

32 

13 

55 

48 

60 

48 

N.E. 

5 

14 

15 

2 

3 

11 

12 

19 

11 

7 

10 

6 

28 

25 

49 

39 

Calm. 

1 

0 

4 

2 

2 

2 

2 

1 

1 

5 

2 

6 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

4 

16 

9 

4 

g 

13 

12 

7 

15 

3 

— 

— 

22 

31 

22 

32 

N.  W. 

5 

7 

7 

18 

17 

12 

18 

13 

25 

7 

8 

7 

40 

19 

42 

43 

W. 

5 

7 

0 

19 

19 

20 

15 

23 

15 

19 

5 

3 

39 

15 

44 

58 

■ 

S.  W. 

33 

41 

28 

26 

25 

21 

20 

12 

25 

38 

38 

75 

112 

74 

66 

s. 

S.E. 

22 
7 

2 
1 

19 
7 

11 
G 

3 

7 
5 

11 

5 

14 
12 

19 
5 

13 
6 

38 
19 

37 
14 

35 
21 

20 
14 

1 

E. 

4 

2 

4 

1 

7 

1 

5 

2 

6 

5 

13 

14 

7 

14 

N.E. 

10 

9 

10 

8 

7 

11 

7 

5 

13 

g 

7 

5 

28 

24 

25 

23 

Calm. 

6 

2 

1 

0 

1 

1 

1 

1 

0 

1 

2 

10 

3 

3 

I 

Blank. 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

2 

g 

6 

3 

5 

c 

g 

4 

g 

2 

— 

— 

14 

13 

14 

18 

N.W. 

12 

18 

19 

23 

30 

18 

16 

20 

31 

20 

18 

20 

69 

50 

72 

54 

W. 

12 

11 

6 

20 

12 

16 

9 

21 

g 

14 

14 

10 

36 

33 

38 

46 

s.  W. 

27 

23 

22 

16 

17 

14 

12 

12 

16 

17 

21 

45 

71 

60 

43 

New  York  N  Y 

! 

s. 

S.E. 

13 
10 

9 

3 

6 
11 

5 
7 

7 
9 

4 
0 

4 

10 

15 

8 
16 

15 
10 

17 

3G 

37 
23 

18 
27 

16 

13 

E. 

4 

5 

5 

G 

4 

7 

2 

7 

5 

2 

17 

11 

16 

13 

N.E. 

12 

15 

13 

7 

5 

24 

20 

9 

21 

8 

7 

g 

35 

25 

53 

1 

Calm. 

1 

1 

2 

0 

1 

4 

12 

1 

0 

4 

1 

3 

3 

17 

I 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

3 

6 

18 

14 

13 

14 

29 

14 

21 

9 

4 

3 

34 

12 

45 

57 

7 

10 

20 

12 

6 

G 

3 

12 

28 

34 

W.  ' 

4 

7 

2 

5 

2 

7 

13 

G 

4 

9 

11 

19 

22 

9 

s.  w. 

28 

30 

13 

12 

10 

10 

15 

29 

21 

64 

79 

35 

27 

Norfolk,  Va  

s. 

20 

12 

13 

17 

24 

30 

13 

14 

11 

18 

23 

13 

52 

45 

54 

57 

S.E. 

8 

17 

10 

11 

6 

7 

6 

5 

20 

80 

29 

21 

E. 

8 

3 

11 

8 

7 

3 

9 

3 

9 

4 

8 

21 

19 

26 

15 

N.E. 

14 

7 

10 

12 

0 

11 

11 

13 

19 

9 

12 

14 

40 

35 

34 

35 

Calm. 

1 

6 

0 

1 

* 

2 

5 

14 

7 

7 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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N'<]rlli  Platte,  Nelii 


Olympia,  Waali. 


Oraaha,  Nchr. 


Oswego,  N.  Y . 


I'einbina,  Dak 


IViisacola,  l''la. 


I'liilailolphia,  Pa  . 


E. 
N.E. 
Calm. 
Mank. 

sr. 

N.  W. 

W. 

s.  w. 
s. 

S.  E. 

E. 
N.E. 
Calm. 
Blank. 


H. 

i; 

3sr.  w. 

w. 

S.W. 

6 

s. 

19 

S.E. 

26 

E. 

N.E. 

4 

Calm. 

4 

Blank. 

0 

N.E. 
Calm. 
Blank. 


S.  E. 

E. 
N.E. 
Calm. 
Blank. 

N. 
N.  W. 
AV. 

.s.  w. 
s. 

S.E. 
E. 
N.E. 
Calm. 
Blank. 

N. 
N.E. 
W. 

s.  w. 


N.E. 
Calm. 
Bliuik. 


a  ■§ 


•station  ojicmMl  ().'ti)li, 
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Statement  sliowing  Itow  many  times  the  wind  ivos  ohsevvcd  blowing,  <f-e. — Coiitiuuctl. 


Station. 

Wind. 

Jnly,  1879. 

1  August. 

September. 

1  October. 

a 

1  December. 

January,  '80. 

1  February. 

Marcb. 

April. 

May. 

June. 

1 

CO 

Summer. 

Autumn. 

B 

Pike's  Pealc  f!(ilo 

N. 

W.  ' 

s.  w. 
s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

1 

12 

44 
4 

2 
14 
0 
0 

14 
10 
10 
23 
6 
3 
1 
10 
0 
0 

5 
21 
24 
27 

3 

1 

5 
1 
0 

8 
25 
9 
37 
7 
0 
0 
7 
0 
0 

3 

i 

( 
c 

15 
11 

33 
20 
2 
6 
0 
0 
0 
0 

7 
19 
25 

2 
0 
0 
3 

0 

5 
16 
25 
33 
1 
1 
6 
0 
0 
0 

12 
27 
49 
0 
0 
0 
2 
1 
0 

1 
10 
11 
59 
3 
1 
0 

1 

0 

6 

61 

1 
0 
4 
1 
0 

6 
16 
7 

12 
4 
0 
4 
2 
0 

0 
28 
47 
169 
11 
2 
0 
10 

0 

21 

38 
25 
106 
22 
15 
3 
34 
2 
0 

21 
74 
41 
97 
14 
9 

15 
1 
0 

27 
46 
83 
95 

7 
6 

1 

PiocLe,  Nev  

N. 
W.  ' 

s.  w. 
s. 

S.E. 
E. 
E. 

Calm. 
Blank. 

3 

3 

67 
3 
0 
0 

0 

16 
15 

11 
40 

2 
0 
2 

0 

4 
14 
1 
18 
47 
3 
0 
1 

0 

12 
21 

5 
3 
48 

12 
14 

9 

4 
1 
0 
10 
0 

12 
24 
13 
6 

"i 
0 
1 
5 
0 

7 

6 
3 
32 

16 
12 
5 
5 
33 
6 
0 

7 
0 

22 
13 
5 
15 
22 

17 
11 
2 
6 
45 

31 
7 
8 
9 

27 

11 

6 

15 
38 

70 

15 
30 
94 

30 
29 
7 
34 
145 

49 
15 

30 
126 

35 
64 
24 
14 
93 

0 
0 
2 
0 

1 
0 
0 
16 
0 

1 

6 
6 
0 

3 
1 
0 

0 

5 
1 

0 

5 
1 

10 
0 

11 

13 
0 

10 
1 
4 

16 
0 

9 
1 
1 
14 
0 

11 

0 
4 

28 

Pittsbnrglii  Pa  ■ 

N. 
N.  "W. 

W. 
S.  "W. 

s. 

S.E. 

E. 
N.E. 
Calm. 
Blank. 

7 
15 
14 
17 
13 

3 
14 
10 

0 

0 

15 
21 
11 

5 
1 
2 

0 

5 
19 
15 
16 
3 
6 
5 
6 
15 
0 

16 
10 
10 

4 

31 
0 

17 
15 
17 
10 
7 
4 

12 
0 

13 
19 
13 
12 
6 
12 
5 
5 
0 

7 
18 
17 
10 
12 
10 
4 
7 
0 

5 
15 
18 
21 
8 
7 
4 
2 
7 
0 

12 
35 

7 

4 

15 

0 
0 

11 

19 
11 
23 
10 

5 
3 
2 
0 

21 
13 
17 

7 

1 
5 
19 
0 

7 
20 
12 
18 
9 
1 

10 
5 
0 

31 
75 
32 
47 
21 
14 
21 
14 
21 
0 

29 
56 
37 
57 
27 
5 
24 

13 

0 

15 
52 
40 
43 
21 
21 
13 
10 

0 

21 
35 
55 
51 
30 

11 
19 
0 

N. 

W.  ' 
S.W. 
S. 

s:e. 

E. 
N.E. 
Calm. 
Blank. 

19 
0 

15 
25 
3 
0 
17 
5 
0 

15 
6 
6 

16 

17 
3 
3 

21 
0 
0 

1 
1 

2 

: 

7 

3 
7 
7 

■ 

7 
7 
16 
13 
38 
3 
3 
4 

0 

2 
17 
17 
14 
26 
7 
1 
5 
1 
0 

7 
18 
22 
11 

9 
12 

7 

0 

7 
10 
9 

30 
15 
5 
9 
0 
0 

6 
11 
20 
12 
26 
7 
2 

0 
0 

14 
7 

19 

13 
11 
5 
16 
0 
0 

10 

12 
18 
18 
9 
4 
11 
0 
0 

17 
0 
9 
27 
23 
3 

10 
0 
1 

11 
1 
17 
19 
18 
6 
0 
16 
2 
0 

41 
15 
40 
53 
54 
23 
12 
37 
0 
1 

45 
7 
32 
50 
60 
12 
3 
54 
13 
0 

12 

50 

91 
17 
10 
16 
6 
0 

18 
28 
47 
42 
67 
31 
19 
19 
2 
0 

"W".  ' 

s.  w. 
s. 

7 
16 

21 
18 

9 
11 
11 
17 
15 

4 
9 
9 
12 
27 

7 
17 
20 
13 
12 

19 
19 

12 
13 
10 

30 
10 
23 
7 
2 

37 

18 
10 
6 

14 
16 
20 
9 
15 

28 
17 
10 
5 
13 

11 
12 
14 
13 

26 

9 
14 
15 

7 

7 
14 
11 
14 
18 

48 
43 
39 
25 
67 

23 
41 
30 
52 
51 

30 
45 
41 
38 
49 

81 
31 
61 

26 
23 

S.E. 

E. 
W.  E. 
Cabn. 
Blank. 

11 
5 
3 
4 
0 

6 
6 
10 
0 

5 

5 
11 
0 

4 
12 
1 
7 
0 

1 
3 
7 

( 

5 
0 

2 
2 
12 
0 

2 
0 

7 
4 
7 
2 
0 

4 
0 
7 
3 
0 

8 
5 
2 
0 

7 
10 
4 
5 
0 

16 
12 
10 
7 
0 

26 

13 
19 
0 

10 

13 
24 
0 

10 
10 

20 
0 

Portland,  Oreg  -j 

N. 
W.  ' 

s.  w. 
s. 

S.E. 

E. 
N.E. 
Calm. 
Blank. 

32 
30 
3 
1 
16 

2 

1 
0 

12 
44 
1 
7 
17 

1 

3 
0 

7 
33 
1 
7 
27 
4 
2 

0 
0 

8 
13 
4 

30 

1 
6 
0 

7 

12 
3 

30 
10 
-2 
5 
13 
0 

7 
2 
11 
37 

13 
5 
1 
0 

4 
11 

6 
19 

43 

0 
2 
1 
0 

5 
19 

14 

22 

1 

5 
0 

6 
18 
4 

30 

3 
4 
10 
0 

4 

23 

7 
21 

0 
4 
14 
0 

3 
32 
11 
13 
26 

2 
0 
2 
0 

38 
10 
3 
10 

1 
4 
2 
0 

13 
73 
16 
29 
77 
23 
11 

26 
0 

49 
112 
14 

n 

49 

"4 
6 
6 
0 

22 
58 

24 
87 
27 
13 

9 
25 

0 

17 
37 
14 
44 
102 
27 
14 
11 

0 

Portsnioiitli,  N.C  

K. 

W. 
S.W. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

0 
2 
2 
20 
27 
4 
0 
34 
2 
2 

20 
24 
4 

3 
25 
2 
3 

3 
0 
7 

14 

6 
5 
44 
3 
0 

9 
4 
5 
4 
7 
4 
13 
43 
3 

10 
16 

4 
14 
14 

2 

4 
25 

1 

12 
5 
2 

13 

19 
5 
1 

28 
3 

8 
7 
1 
6 
6 
3 
3 

2 
10 

1 

6 
16 
10 

1 

3 
28 

2 
11 

17 
8 
2 

10 
6 
4 

29 
1 

8 

2 
3 

12 
2 

22 
0 

13 

1 
1 
5 
17 
30 
13 
4 
8 
2 
12 

2 
3 

26 

14 
4 
3 

18 
0 

12 

20 
14 
10 
47 
49 
31 
10 
59 
3 
33 

10 
7 
12 
66 
65 
12 
0 
77 
4 
17 

27 
23 

25 
35 
12 

112 
7 
1 

2L 
21 
9 

35 
9 
7 

94 
7 

35 
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Prcscott,  Ariz. 


Punta  Rassa,  Pla. 


Rocliester,  N.  T. 


Rofjcliui  g,  Oieg 


SficTHUieuto,  Oal. 


Bait  Lalio  City,  TJt-ali 


w. 
s.  w. 
s. 

S.E. 
E. 

N.E. 
Calm. 
Blank 

N. 

W. 

s.  w. 

s. 

S.E. 
E. 
N.E. 
Calm. 
Blank. 


N.E. 
Calm. 
Blank. 


w. 
s.  w. 

S.'  E. 
E. 

N  E. 
Calm. 
Blank. 

N. 
N.  W. 

AT. 
S.  W. 


14 
1  4 

31  I  25 


N,E. 
Culm. 
Ulaiik. 
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S.  W. 

S. 
S.E. 

E. 
N.E. 
Calm. 
Blant. 

N. 
N.  W. 

^Y. 
s.w. 
s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

sr. 

N.  W. 
W. 

s.  w. 
s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

N. 

ST.  ^Y. 

w. 
s.  w. 
s. 

S.E. 

E. 
N.  E. 
Calm. 
Blank. 


S.  W. 

S. 
S.  B. 

E. 
N.  E. 
Calm. 
Blank. 


S.  W. 

S. 
S.E. 

E.. 
N.  E. 
Calm. 
Blank. 

N.  W. 
W. 

s.  w. 
s. 

S.  E. 

E. 
N.E. 

Calm. 
Blank. 


July,  1870.  1 

September. 

October. 

a 

> 

December. 

|3 

a 

o 

Marcli. 

1  April. 

June. 

Spring.  1 

S 

g 

Autumn. 

.g 
£■ 

1 

5 

24 

17 

17 

19 

91 

14 

3 

4 

3S 

10 

53 

0 

1 

0 

4 

3 

1 

4 

0 

0 

2 

2 

1 

4 

8 

3 

1 

1 

1 

1 

2 

3 

0 

3 

0 

0 

3 

1 

3 

6 

2 

1 

3 

6 

3 

4 

0 

2 

0 

5 

4 

10 

9 

4 

27 

23 

15 

19 

18 

20 

65 

G4 

'25 

20 

22 

42 

20 

15 

14 

10 

47 

42 

91 

131 

tin 

49 

8 

19 

2 

7 

11 

^7 

10 

42 

23 

0 

13 

17 

10 

11 

14 

12 

If" 

9 

13 

39 

26 

QS 

31 

15 

23 

24 

11 

4 

13 

12 

7 

2 

3 

90 

41 

29 

0 

0 

n 

0 

'" 

0 

0 

„ 

0 

n 

0 

0 

10 

4 

„ 

13 

y 

10 

15 

12 

9 

. 

3f 

18 

40 

le 

23 

18 

10 

17 

12 

18 

29 

18 

24 

65 

61 

51 

41 

33 

34 

22 

22 

25 

2. 

14 

18 

21 

33 

25 

76 

92 

69 

17 

7 

10 

6 

3 

3 

11 

9 

19 

18 

36 

43 

23 

17 

5 

3 

4 

4 

(, 

3 

7 

6 

10 

18 

16 

13 

0 

1 

3 

4 

3 

11 

1 

1 

9 

12 

10 

13 

3 

1 

3 

17 

6 

34 

0 

1 

7 

17 

10 

24 

14 

13 

3 

2 

2 

18 

3 

9fi 

48 

17 

15 

? 

9 

0 

0 

2 

? 

? 

34 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

20 

_ 

5 

4 

2 

5 

14 

3 

10 

24 

38 

11 

12 

18 

10 

9 

14 

13 

24 

7 

g 

44 

28 

37 

31 

14 

11 

13 

13 

20 

19 

12 

13 

10 

10 

14 

40 

39 

46 

44 

21 

20 

17 

17 

22 

24 

23 

22 

15 

3;i 

19 

73 

66 

56 

6 

7 

28 

13 

22 

23 

9 

"s 

11 

10 

29 

1 

2 

7 

2 

12 

1' 

13 

10 

5 

q 

j; 

2 

,r- 

10 

5 

13 

10 

4 

27 

22 

17 

30 

24 

11 

1 

4 

9 

3 

Q 

1 

9 

10 

'0 

45 

19 

10 

1 

0 

2 

0 

1 

0 

0 

0 

0 

ft 

1 

9 

0 

0 

[; 

0 

Q 

0 

0 

J! 

0 

0 

„ 

0 

0 

5 

10 

11 

„ 

7 

11 

13 

7 

12 

3 

5 

g 

20 

23 

„, 

31 

7 

7 

13 

17 

7 

Iff 

27 

21 

7 

4 

18 

39 

32 

7 

9 

11 

30 

18 

15 

20 

20 

11 

20 

23 

43 

39 

50 

55 

31 

27 

10 

15 

20 

22 

13 

18 

13 

18 

21 

22 

52 

80 

51 

53 

8 

9 

12 

7 

9 

13 

23 

25 

17 

17 

13 

13 

g 

0 

7 

4 

0 

7 

16 

14 

12 

37 

42 

97 

17 

C 

1 

A 

? 

2 

11 

5 

8 

12 

23 

11 

18 

;^ 

5 

18 

17 

3 

10 

g 

2 

24 

34 

93 

38 

1 

0 

•> 

3 

1 

2 

.. 

2 

5 

2 

3 

7 

7 

0 

0 

0 

„ 

0 

0 

y 

0 

0 

0 

0 

0 

0 

0 

„ 

19 

27 

24 

10 

2 

12 

2 

24 

2 

97 

59 

2 

0 

Q 

7 

14 

16 

22 

14 

8 

5 

2 

27 

4 

15 

7 

3 

63 

68 

36 

10 

11 

11 

34 

31 

65 

120 

201 

120 

15 

25 

11 

20 

11 

7 

5 

9 

14 

31 

14 

14 

59 

51 

42 

21 

0 

1 

4 

5 

7 

2 

7 

10 

1 

1 

18 

14 

1 

1 

0 

1 

10 

10 

14 

4 

5 

2 

2 

11 

.  4 

,  J 

33 

0 

0 

9 

? 

0 

1 

3 

4 

6 

0 

2 

i 

8 

r 

11 

11 

2 

0 

2 

11 

27 

1 

2 

15 

9 

16 

8 

5 

1 

1 

g 

3 

31 

29 

G 

0 

n 

0 

„ 

0 

0 

„ 

0 

0 

0 

(1 

0 

5 

0 

2 

13 

16 

10 

10 

2 

2 

2 

19 

23 

15 

~31 

28 

5 

5 

10 

14 

22 

28 

32 

23 

19 

5 

14 

29 

82 

7 

2 

5 

5 

1 

3 

2 

12 

3 

5 

17 

14 

12 

5 

4 

7 

14 

16 

14 

12 

27 

23 

78 

34 

29 

42 

13 

7 

5 

7 

7 

3 

0 

3 

4 

"o 

7 

12 

17 

32 

19 

11 

11 

11 

H 

6 

2 

11 

9 

17 

10 

34 

27 

19 

1 

i 

17 

20 

18 

10 

4 

4 

10 

11 

8 

12 

14 

31 

49 

48 

18 

12 

28 

16 

15 

15 

11 

30 

12 

13 

4 

3 

10 

20 

50 

46 

53 

18 

9 

18 

7 

7 

14 

4 

2 

2 

3 

4 

9 

9 

30 

32 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

11 

18 

13 

14 

9 

12 

12 

11 

7 

5 

23 

21 

45 

33 

1 

1 

0 

9 

10 

12 

14 

9 

9 

0 

1 

18 

4 

16 

G 

3 

4 

G 

14 

10 

7 

11 

11 

0 

9 

22 

24 

13 

31 

2 

< 

13 

4 

2 

11 

9 

7 

9 

16 

19 

4 

23 

39 

56 

17 

25 

2 

I 

18 

6 

10 

15 

5 

18 

10 

28 

25 

19 

69 

61 

23 

38 

9 

7 

9 

5 

2 

4 

4 

17 

25 

23 

24 

8 

17 

11 

G 

14 

10 

11 

5 

21 

14 

37 

30 

50 

SO 

1 

2 

15 

24 

26 

14 

12 

9 

6 

11 

10 

25 

37 

64 

29 

I 

12 

10 

6 

20 

16 

6 

7 

1 

10 

4 

18 

20 

21 

42 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31  SIG 
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Statement  showing  low  many  Umes  tU  wirul  was  observed  Mowing,  .i-c.-Coutiuued. 


Saint  Louis,  Mo 


Saint  Mark's,  Fla 


H»iut  Paul,  Minn 


'StaUoii  rlo.scdOotobci'SO,  I87U 
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Statement  sliowing  how  many  limes  the  wind  ivas  observed  llow'mc],  >fc. — Continued. 


Tbatclier's  Islajid, 


K.W. 
W. 

s.  w. 

s. 

S.  E. 

E. 
N.E. 


E. 
N.  E. 
Calm. 
Blank. 


Umatilla,  Oreg  . 


Unalaslika,  Alaska*. 


N.AY. 

W. 
S.  W. 

s. 

S.  E. 
E. 
N.B. 
Calm. 
Blank. 

IT. 
N.  W. 

W. 
S.W. 

s. 

S.E. 
E. 
N.E. 
Calm. 
Blank. 

S. 
K.W. 

w. 


Vicksbnrg,  Miss  . 


VirginiaCity.M.  T. 


W.E. 
Calm. 
Blank. 

N.W. 

W. 
S.  W. 

S.E. 

E. 
N.E. 
Calm. 
Blank'. 


S.E. 

E. 
N.  E. 
Calm. 
Blank-. 


*No  reports  received  prior  to  October,  1879,  or  subsequent  to  April 


30,  1880, 
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Statement  showing  how  many  times  the  wind  was  ohscrvril  hlowincj,  <j-c. — Continued. 


Station. 

Wind. 

1  July,  1879. 

1 
< 

September.  | 

October.  | 

a 

'A 

1 

i 
1 

January, '80. 

"i 

March. 

AprU. 

May. 

June. 

te 
o- 

Summer. 

Autumn. 

Washington,  D.  C...  ■ 
Wilmington,  N.  C . . .  • 

r 
1 

Winneraucca,  Nev  . .  < 
Wood's  IToll,  Miss  ..  ■ 
Yankton,  Dak  ■ 

N. 
N.  W. 

w. 

s.w. 
s. 

S.  E. 
E. 

N.E. 
Calm. 
Blank. 

N. 
If.W. 
W. 

s.  w. 
s. 

S.  E. 

E. 
H-.E. 
Calm. 
Blank. 

K. 

sr.w. 
w. 
s.  w. 

s. 

S.  E. 

E. 
N.E. 
Calm. 
Blank. 

N. 
K.  W. 
W. 

s.  w. 

'  E.' 
N.E. 

Calm. 
Wank. 

N. 
N.  W. 

W. 
S.  W. 

s. 

S.  K. 

E. 
K.  E. 

Bl'anlc. 

12 
13 

18 
21 
10 

4 
0 

19 
13 
9 
11 
20 
1 
0 
7 
7 
0 

15 
19 
5 
4 
20 
7 
7 
5 

0 

16 

13 
31 
0 

7 

5 
0 

9 
25 
0 

26 
7 
4 

0 
0 

14 
11 

12 
24 
4 

17 

0 

15 
21 
3 
3 
18 

7 
10 
7 
0 

8 
25 
5 

27 
6 
1 
5 
1 
0 

22 

r22 

'10 
0 
0 
7 
10 
2 
0 

7 

"c 

9 
27 
6 
6 

1 
0 

7 
17 
10 

7 
33 

e 

6 
5 
2 
0 

12 
17 
14 
10 

10 
6 

0 

3G 
64 
26 
24 
66 
18 
19 
18 
5 
0 

43 
43 
31 
37 
64 
13 
18 
14 
13 
0 

32 
CO 
19 
25 

14 
10 
17 
13 
0 

37 
57 
9 

09 
13 
16 

10 
0 

1 
i 
6 
25 
14 
10 

19 
5 
0 

7 
6 

21 
13 
3 
12 
14 
9 
0 

11 

5 
6 
1 
10 
0 
13 
32 
0 
0 

7 
3 
5 
5 
7 
7 
17 
31 
11 
0 

11 

C 

13 
12 

10 
17 
9 
0 

9 
4 

30 
6 
5 
10 
10 
5 
0 

19 
6 

6 
13 
18 
10 

0 

10 
6 
0 

20 
7 
3 

11 
9 

15 
0 

14 
10 

20 

2 
11 

15 
3 
0 

10 
5 
9 

32 

4 
7 
0 
3 
0 

3 
3 
7 
17 
27 
10 
0 

5 
0 

4 
4 
11 

27 

3 
11 
12 
6 
0 

27 
24 
24 
09 
45 
22 

30 
11 
0 

12 
14 
25 
73 

16 

32 
45 
20 
0 

29 
16 
17 
19 

17 

40 
80 
20 
0 

38 
1.0 

58 
18 
14 

43 

0 

5 
5 
22 
30 
1 
3 
6 
13 
2 
0 

10 
3 

17 

38 
3 
0 
.5 

10 
1 
0 

10 

14 
28 
0 

14 
20 
1 
0 

10 
3 
10 
31 
3 
1 

26 
1 
0 

10 

i 

35 
4 

12 
20 

0 

1 

2 
8 

3 

15 
1 
0 

0 
1 
2 
71 

3 
0 

0 

i 

4 
42 
6 
1 

3 

~0 
0 

G 

7 
50 

0 
4 
24 
0 
0 

5 
0 
4 
40 

2 
4 
18 
14 
0 

10 
3 
7 

40 
3 
0 
4 

14 

12 
0 

13 
G 
9 

31 

0 
1 
29 
0 
0 

21 
4 

18 
130 
7 

50 
0 

15 
48 
1U5 
5 
3 

58 
3 
0 

30 
7 
25 
94 
7 
4 
34 
00 
6 
0 

0 
4 

14 
105 

10 
G 

18 

48 

0 

5 
G 
7 
30 

3 
IJ 

9 

30 
IK 

0 
7 
0 

13 
12 

33 
4 

4 
12 
0 
0 

18 
17 

in 

7 
4 
0 

4 

9 
22 
17 

10 
6 
0 
0 

9 
23 
5 
13 
30 
9 
3 
14 
4 
0 

6 
21 
27 
7 
9 

0 
5 

0 

4 
20 
19 

9 
28 
10 

1 

0 

0 

9 
33 
10 
17 
6 
7 
4 
4 
0 
0 

13 
26 
15 
10 
5 
13 
2 
2 
4 
0 

11 
27 
18 
11 

12 
0 
6 
0 
0 

9 
24 
5 
4 

4 
4 
2 
2 
37 

9 
24 
10 
13 

5 

5 
8 
2 
0 

11 

11 
10 
9 
10 
4 
4 

0 

8 
20 
20 

9 

C 
1 
0 

0 

5 
25 
10 
11 

0 
1 

4 

15 

12 
24 

9 
10 

2 

18 
0 
0 

18 
11 

n 
1 

0 

7 
10 
11 
34 

0 

0 

19 
14 
15 
13 
10 

7 
0 

0 
6 
7 

50 

9 
0 
0 

10 
23 
11 
14 
10 
14 

1 
0 

10 

38 
9 

3 
G 
3 
0 

10 

10 
20 
9 

14 
4 
0 

25 
40 
27 
94 
15 
20 
15 
32 

0 

50 
55 
37 
42 
37 
25 
12 
13 
5 
0 

10 
29 
27 
90 

21 
3 
0 

19 
31 
13 
37 
59 
41 

27 
15 
0 

19 
02 
40 
40 

15 
1 
0 

26 
69 
39 
32 
43 

0 
10 
10 

0 

16 

17 
15 

0 

74 
20 
31 
16 
20 
9 
10 
10 
52 
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Shoioiiig  stations  inspected,  Iv  whom,  and  when  inspected,  during  the  fiscal  year  ending  June 
'SO,  1880. 


Ifame  of  inspector. 


Albuquerqup,  'N.  Mex. 

Alpena,  Mich  

Apache,  Ariz  


Apucho  Pass,  Ariz. 

Atlanta,  Ga  

Atlantic  Uity,  N.  J. 

Augusta,  Ga  

Baugor,  Me  

Bainegat,  N.  -J  

Eelen,^JSr.  Mcs  

liDcrne,  Tex  

lioise  City,  Idaho  . . 
Doston,  liass  ... 


Biidgetown,  W.  I. 

P>nrkes,  Ariz  

Burlington,  Vt  


•lington,  IO-W.T, 
fipo,  Cal  , 


Cantonment,  Ind.  T  . . 
Cape  Hatteras,  N.G.. 

Cape  Henry,  Va  

Cape  Lookout,  N.  0 . . 

Capo  May,  N.  J  

Castroviile,  Tex  

Cedar  Keys,  ITla  

Central  City,  IS".  Mex. 

(.'Iiarleston,  S.  C  

Cliarlotte,  N.C  

C  liiittanooga,  Tenn . . . 

C  hey enne,  Wyo  

Chincoteague,  Va  

Cleveland,  Ohio  


Coleman  City,  Tex  

Colorado  Springs,  Col . 

Concho,  Tex  

Corsicana.Tex  

Corrillia  Station,  Aiiz. 


Craig  (Fort),  W.Mex. 
Cummings,  W.  Mex  . . . 

Davis,  Tex  

Decatur,  Tex  , 

Delaware  Breakwater, 
Del. 

Dunison,  Tex  

Denver,  Col  

Des  Moines,  Iowa  

f)etroit,  Micli  

Dodge  City,  Kans  


Eagle  Pass,  Tex  

Eastport,  Me  

Edinburg,  Tex  

EL  Paso,  Tex  

Eric,  Ba  

E.-ilse  Cape,  W.  C  . . . . 
Florence,  Ariz  

Fredericksburg,  Tex 

Galveston,  Tex  

Goodwin,  Ariz  


Green  Bay,  Wis  

Griffin  (Fort),  Tex. 


First  Lieat.  J.  A.  Buchanan,  acting  signal-ofEcer. 
Ftrst  Lieut.  John  McClellan,  acting  signal-officer 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer. 
Second  Lieut.  W.  A.  Glasstbrd,  Signal  Corps,  TJ. 
First  Lieut.  J.  P.  Story,  acting  signal-officer  


First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  

First  Lieut.  S.  C.  Tedder,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

 do  

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

Second  Lieut.  L.  E.  Sebree,  Signal  Corjps,  IT.  S.  A  

First  Lieut.  John  McClellan,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  John  McClellan,  actin"g  signal-officer  

Second  Lieut.  L.  E.  Sehree,  Signal  Corps,  D.  S.  A  

 do  

First  Lieut.  John  McClellan,  acting  signa.l-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  John  McCleUan,  acting  signal-officer  

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

Second  Lieut.  C.  A.  Tingle,  acting  signal-officer  

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

 do  

 do  

 do  

Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  TJ.  S.  A  

First  Lieut.  John  McClellan,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

 do  

First  Lieut.  John  McClellan,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  T7.  S.  A  . 

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  Jolm  McClellan,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal  officer  

Second  Lieut.  L.  E.  Sehree,  Signal  Corps,  U.  S.  A  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

 do  

,  do  


First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . 
First  Lieut.  John  McClellan,  acting  signal-officer.. 

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

Second  Lieut.  AV.  A.  Glassford,  Signal  Corps,  TJ.  S. . 
First  Lieut.  .John  McClellan,  acting  signal-officer.. 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . , 
Second  Lieut.  L.  E.  Sehree,  Signal  Corps,  U.  S.  A. 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . , 
Second  Lieut.  L.  E.  Sehree,  Signal  Corps,  TJ.  S.  A  . . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . , 
Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  D.  S.  I 

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  , 

First  Lieut.  J.  P.  Story,  acting  signal-officer  

Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  TJ.  S.  A. . 

.....do  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

Second  Lieut.  C.  A.  Tingle,  acting  signal-officer . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  - 
First  Lieut.  B.  1  f .  Gilman,  acting  signal-officer  . . . 
Second  Lieut.  C  A.  Tingle,  acting  signahofficer . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . 
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Showing  stations  inspected,  by  whom,  and  when  inspected,  ^^c— Continued 


Ifame  of  inspector. 


Havana,  Cuba  

Horn's  Pier,  Wis  

Indianola,  Tex  

Jactsboro,  Tex  

Jacksonville,  Ma  

Kenosha,  Wis  

KoTvannee,  Wis  

Key  West,  Pla  

Kingston,  W.  I  

Kitty liawk,  N.  C  

Knoxville,  Tenn  

La  Mesilla,N.Mex.. 

Laredo,  Tex  

Leavenworth,  Kans.. 


Little  Kock,  Ark.... 

Loganaport,  Ind  

Los  Angeles,  Cal  

Los  Lunas,  Mex. 

Louisville,  Ky  

Lynchburg,  Ta  

Macon  (Fort),  K.  C  . 
Manitowoc,  Wis  .  . . . 
Maricopa,  Ariz  


Mason,  Tex  

McKavett,  Tex  

Melvin  Station,  Ariz. 


Memphis,  Tenn  

Menoanonee,  Mich . . 

Mobile,  Ala  

Montgomery,  Ala  - . . 
Mt.  Washington,  N. 

Nashville,  Tenn  

New  Haven,  Conn  - . . 
New  London,  Conn. . 

New  Orleans,  La  

Newport,  K.  I  

New  Kiver,N.C  .... 
New  York,  N.Y.... 


Norfolk,  Va  

North  Platte,  Nobr  . 

Ocean  City,  Md  

Olympia,  Wash  

Omaha,  Nebr  

Oswego,  N.  Y  

Pensacola,  Fla  

Phojnix,  Ariz  


Pike's  Peak,  Col . . 
Pilot  Point,  Tex  . . 
Pioche,  Nevada  . . . 

Pittsburgh,  Pa  

Port  Huron,  Mich. 
]'ortland,Mo  


Prescott,  Ariz  

Tlacine,  Wis  

Jlod  Blnfl,  Cal  

itcno  (Fort),  Idaho.... 
i;.io  Grande  City,  Tex. 

Kdchostor,  N.  Y  

liiiHoburg,  Orcg  

Siiiinimenti),  OaI  

Sail,  Lake  City,  Utah.. 

San  Antonio,  Tox  

San  J>u)gi),  Cal  

Sandusky,  Ohio  

Siudy  Uoolc,  N.  J  


Shrevupoi  l.,  La  

SUvei'City.N.  Mes.  • 


First  Lieut.  John  McClellan,  acting  signal-ofiicer. 

First  Lieut.  B.  H.  G-ibnan,  acting  signal-officer  

Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  TJ.  S.  A  . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer . . 
First  Lieut.  John  McClellan,  acting  signal-officer  . 

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

 do  


First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  John  McCleUan,  acting  signal-officer  . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . 
Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  IT.  S.  A  . . 
First  Lieut.  John  McClellan,  acting  signal-officer  . 
Fiist  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . 

 do  

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer. . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . 

 do    

First  Lieut.  John  McClellan,  acting  signal-officer. . 

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

Second  Lieut,  L.  E.  Sebree,  Signal  Corps,  TJ.  S.  A  . . 

 do  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . . 

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  . 
do  . 


First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . 
First  Lieut.  John  McClellan,  acting  signal-officer 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer . 
do 


First  Lieut.  John  McClellan,  acting  signal-officer. 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . 

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . 
First  Lieut.  John  McClellan,  acting  signal-officer. , 

-----do  

First  Lieut.  B.  H.  Gilman,  acting  signal  officer  

First  Lieut.  S.  C.  Vedder,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer. . 

First  Lieut  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  actmg  signal-officer  .. 
First  Lieut.  John  McClellan,  acting  signal-officer  . 

First  Liejit.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  . , 
First  Lieut.  John  McClellan,  acting  signal-officer  . 
Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  IJ.  S. 

 do  !  ..      

First  Lieut.  J.  A.  Bucluman,  acting  signal-officer  . . 
First  Lieut.  John  McClellan,  acting  signal-officer  . 

First  Lieut.  S.  C.  Veddor,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  B.  H.  Gilman,  acting  signal-officer  

First  Lieut.  John  McCh'llan,  acting  signal-officer  . 

Second  Lieut.  C.  A.  Tingle,  acting  signal-officer  

Second  Lieut.  L.  B.  Sebree,  Signal  Corps,  TJ.  S.  A . . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-ofticor  . . 
First  Lieut.  John  McClellan,  acting  signal-officer. . 


.do  , 


Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  IT.  S.  A  

First  Lieut.  John  McOlellun,  act  ing  sinnal-officor  

First  Lieut.  J.  P.  Story,  acting  siguiil-ollicoi-  ,  . . 

Second  Lieut.  W.  A.  Glassford,  Sinual  CorpH,  IT.  S.  A  . 

Ti'irst  Lieut.  J.  A.  Buchanan,  ncl  iiu',  ,si!;ii!il  ollii  (U'   

First  Lieut.  S.  C.  Vedder,  acting  Hi;;iial  ollu n-  .   

First  Lieut.  John  McClellan,  ael  ini;  Mi,-nal-,.nir,„  


.A.  Hii 


M.-CIrll; 


Seoiiiid  Lieut.  L.  H.  Sc^liive,  Signal  Coi'im,  I).  S.  A  . 

First  Lieut,  J.  A.  iiuolxauuu,  acting  aigUitl-uUioui' . 
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Sliowing  stations  inspected,  hy  ivhom,  and  tvhen  inspected,  ^-c— Coutiuued. 


Sloop  Point,  C  

Smith ville,  N.  C  

SocoiTO,  N.  Mcx  

Springfield,  III  

Springlioltl,  Mass  

Stewart's  Ilancli,  Ariz 


StooktoB,  Tex  

Sturgeon  Bay,  Wis  

Sainr.  Louis,  Mo   

St.  Thomas,  W.  I  

Supply  (Fort),  Ind.  T.. 
Thatcher'sIsland.Mass. 

Toledo,  Ohio  

Tres  Alamos,  Ariz  


Ariz  - 


Umatilla,  Oreg  — 

ITvalde,  Tex  

Visalia,  Gal  

Wickenbui  g,  Ariz  . 


■Wilmington, N.C  .. 
Winnemucca,  Nev  . 
"Wood's  HoU,  Mass. 
Yuma,  Ariz  


Name  of  inspector. 


First  Lieut.  S.  C.  Tedder,  acting  signal-officer  

i'irst  Lieut,  j.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  

I'irst  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

i'irst  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer   

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  B.  H.  aibnan,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  

 do  

Second  Lieut.  C.  A.  Tingle,  acting  signal-officer  

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  TJ.  S.  A  . 

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

Fii-st  Lieut.  John  McClellan,  acting  signal-officer  .... 

Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  TT.  S.  A  

First  Lieut.  John  McClellan,  acting  signal-officer  — 

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  

First  Lieut.  S.  C.  Tedder,  acting  signal-officer  

First  Lieut.  John  McClellan,  acting  signal-officer  — 

First  Lieut.  J.  A.  Buchanan,  acting  signal-officer  

First  Lieut.  C.  A.  Booth,  acting  signal-officer  

First  Lieut.  J.  P.  Story,  acting  signal-officer  
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RULES  FOR  THE  GUIDANCE  OF  INSPECTING  OFFICERS  OF  THE  SIGNAL 
SERVICE,  UNITED  STATES  ARMY. 

1.  The  outfit  of  an  inspecting  officer  will  consist  of  the  following-named  instru- 
ments, in  addition  to  the  necessary  blanks,  stationery,  &c. : 

One  standard  mercurial  barometer. 
One  standard  aneroid  barometer. 
One  standard  thermometer. 
One  standard  compass. 

2.  Upon  arriving  at  a  station  he  will  carefully  compare  all  station  instruments  with 
his  standards,  making  not  loss  than  thirty  readings  of  each  instrument,  aad  keeping 
an  accurate  record  of  the  observations  of  both  his  own  and  the  station  instruments, 
and  forwarding  the  same  to  the  Chief  Signal-Officer  with  his  inspection  report. 

3.  He  will  determine  by  the  aid  of  his  compass  the  accuracy  with  which  the  station 
wind-vane  is  placed  in  position  upon  the  true  meridian,  and,  if  an  error  is  found,  will 
have  it  corrected  before  he  leaves  the  station. 

4.  Ho  will  ascertain  by  actual  measurement  whether  any  change  has  been  made  in 
the  elevation  of  the  barometer,  thermometer,  or  rain-gauge  since  the  station  was  last 
inspected,  and  if  such  change  has  been  made,  will  rei^ort  the  amount  and  date  of  the 
same. 

5.  lu  the  event  of  any  change  having  boon  made  in  the  location  of  the  office  since 
the  date  of  the  last  report,  he  will  ascertain  the  exact  elevation  of  the  new  office  and 
of  the  several  instruments  above  the  bench-mark  of  the  station,  as  given  in  circular 
No.  2,  issued  from  the  office  of  the  Chief  Signal-Officer  under  date  of  January  11, 1873, 
and  is  authorized  to  employ  for  this  purpose,  whenever  necessary,  the  city  engineer, 
or,  in  his  absence,  any  other  responsible  person. 

G.  Ho  will  note  carefully  the  condition  of  the  office  room  or  rooms,  and  when  they 
are  found  improperly  kept  or  arranged  will  see  that  the  proper  changes  are  made  be- 
fore he  leaves  the  station. 

7.  Hti  will  examine  in  detail  the  office  books  &om  the  date  of  the  last  previous  in- 
spection, and  if  errors  are  found,  will  ijoint  them  out  and  instruct  the  observer  in 
charge  how  to  correct  them.  In  case  of  omission  on  the  part  of  the  observer  in  charge 
to  keep  all  or  part  of  any  record,  he  will  report  the  fact  to  the  Chief  Signal  Officer, 
Avith  such  recommendations  as  he  thinks  projier,  accompanying  the  report  with  a  writ- 
ten  statement  from  the  observer  of  the  cause  of  said  omission. 

8.  The  condition  of  the  several  iustrnments  will  be  thoroughly  examined,  and  when 
any  fault  of  location  or  want  of  cleanliness  is  discovered,  will  attend  in  person  to  its 
correction.  The  observer  will  be  examined  as  to  his  knowledge  of  the  instruments 
and  their  management  in  detail,  and  when  found  ignorant  of  any  part  will  be  prop- 
erly instructed. 

9.  All  maj)  and  bulletin  frames  will  be  XJorsonally  inspected  and  their  condition 
noted  from  actual  observation,  and  not  from  the  observer's  statement.  The  date  of 
the  several  maps  and  bulletins  posted  in  the  frames  at  the  time  of  inspection  will  be 
observed,  and  if  the  latest  issue  is  not  found  therein  the  observer  will  be  called  to 
account  for  neglect  of  duty. 

10.  A  full  list  will  be  forwarded  with  each  report  of  all  maps  and  bulletins  issued 
at  the  station  inspected,  showing  the  names  and  local  address  of  each  person,  firm,  or 
institution  receiving  them. 

11.  The  chairman  of  the  meteorological  committee,  or  committees  where  more  than 
one  exist  at  a  station,  will  be  visited,  and  inquiry  made  as  to  the  conduct  of  the  ob- 
server and  other  men  on  duty  at  the  station,  and  the  manner  in  which  they  perform 
their  special  duties.  Suggestions  will  be  invited  that  tend  to  increase  the  usefulness 
of  the  service  by  a  wider  diffusion  of  the  reports. 

12.  The  amount  and  condition  of  the  property  for  which  the  observer  is  responsible 
will  be  noted  in  the  report,  and  suitable  disposition  of  unserviceable  property  recom- 
mended. 

13.  The  observer  in  charge  will  be  examined  as  to  his  knowledge  of  the  various  cir- 
culars from  the  central  office,  and  when  he  does  not  appear  to  understand  any  one  or 
part  of  one,  proper  instructions  will  be  given  him. 

14.  The  inspector  will  explain  to  each  observer  the  proper  manner  of  furnishing 
items  of  special  interest  in  the  reports  to  the  local  newspapers,  impressing  upon  them 
at  all  times,  however,  the  tact  that  these  items  will  not  be  furnished  when  the  papers 
can  be  induced  to  print  fnll  reports. 

15.  The  inspection  report  of  each  station  must  bo  made  out  and  mailed  before  the 
inspecting  officer  leaves  the  station. 

16.  The  inspector  will  be  present  in  person  at  all  the  observations  made  at  the  sta- 
tion he  is  inspecting  during  some  one  day  of  his  inspection,  and  will  correct  on  the 
spot  any  errors  into  which  the  observer  may  have  fallen. 

17.  He  will  examine  the  assistants  on  duty  at  the  station  as  to  their  knowledge  of 
their  practical  duties,  and  also  as  to  the  progress  made  by  them  in  the  theoretical 
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Irgnal  Offlc2.'^*'*''°''°'°^^'  '"''^'^"^  '"'^^  oxamination  to  the  Chief 

18.  When  any  mstrument  or  other  item  of  pubHc  property  is  found  iinsorvice'ihle 
^p'Jacel!""'  """^^  ^*  is  necessary  that  ft  should  be 

19.  When  the  removal  of  an  office  is  recommended  by  an  inspector  the  loci  (inn 
oriemoval.  ''^^^  ^^'^        ^  ^^^^^'^^  estTmate  of  the  cost 


20. 


Sr  numbers  of  all  instruments  will  be  given  in  each  inspection  report. 

fi'i'^s  It  necessary  to  change  instruments  on  any  station  the 
fdct,  as  well  as  the  numbers  of  the  instruments  exchanged,  will  be  reported 
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Papek  22. 


Extracts  from  the  instructions  to  olservvr  sergeants. 

6.  The  regular  observations  from  will  commence  with  the  morning  observa- 

;  ^'r.'^^*^  °^  ^^'^  ^^^^  observations  will  be  made  daily,  three 

o±  which  will  form  the  telegraphic,  three  the  local,  and  one  the  midday,  and  one  the  sun- 
set series.  These  observations  will  be  recorded  in  the  "  Original  Record  of  Observa- 
tions'and  the  "  Daily  Record  of  Observations,"  a  separate  sheet  being  used  in  the 
Daily  Record  of  Observations  for  each  series. 

7.  The  observations  forming  the  telegraphic  series  will  be  taken  daily  at  —  a.  m.  — 
p.  m.,  and  —  p.  m.,  local  time  (corresponding  with  7  a.  in.,  3  p.  m.,  and  11  p.  m.  Wash- 
ington mean  time),  and,  after  the  proper  corrections  have  been  made,  will  be  written 
on  lorm  5,  il  the  station  is  a  telegraphic  one,  and  also  in  the  Record  of  Bulletins 
(where  this  is  authorized).  The  midday  series  of  observations  will  be  taken  at  —  m 
local  time  (corresponding  with  11  a.m.  Washington  mean  time),  and  those  of  the  local 
series  at  /  a.  m.  2  p.  m.,  and  9  p.  m.,  respectively.  The  midday  series  will  be  en- 
tered in  the  Daily  Record  as  a  separate  series.  When  this  report  is  called  for  by  tel- 
egraph from  the  central  Offlce  a  full  report  will  be  sent,  consisting  of  the  corrected 
ami  actual  barometric  readings,  temperature,  humidity,  direction  of  wind,  and  state 
ot  weather ;  velocity  of  wind,  in  miles,  per  hour ;  maximum  velocity  of  wind,  in  miles 
per  hour  since  last  telegraphic  observation;  upper  clouds;  lower  clouds;  and  the 
reading  ot  the  maximum  thermometer  at  the  time  of  observation  ;  the  whole  bein''- 
sent  m  the  order  m  which  they  are  here  named,  and  in  the  regular  cyriher  words  the 
word  to  express  the  maximum  velocity  since  last  telegraphic  report  being  taken  from 
the  column  of  words  beginning  with  the  letter  I.  Rainfall  will  not  be  sent  at  this 
report.  In  sending  the  maximum  temperature  at  time  of  observation,  the  cypher 
words  on  page  32  of  the  cypher  book  will  be  used.  At  stations  that  do  not  report  by 
telegraph,  Form  5  will  not  be  used.  A  reading  of  the  barometer,  i.  e.,  corrected  for 
temperature  and  instrumeutarerror  only  (actual  barometer),  will  be  taken  and  re- 
corded daily  at  each  station  at  the  hour  of  sunset.  Spaces  will  be  ruled  on  the  last 
leat  ot  the  Original  Record  of  Observations,  and  an  additional  column  in  the  weekly 
Meteorological  Record  book,  and  on  Form  4,  local  sheet,  in  the  blank  space  headed 

Kemarks  tor  recording  these  observations." 

8.  The  instruments  will  be  read  in  the  following  order: 

1.  Barometer  3.  Hygrometer.  5.  Anemoscope. 

ri^T,      ■  .-'-^ermometer.  4.  Anemometer.  6.  Rain-gauo-e. 

Ihe  minimum  thermometer  at  the  a.  m.  telegraphic  observation  and  the  maximum 
and  minimum  thermometers  at  the  midnight  telegraphic  observation  will  be  read 
alter  the  exposed  thermometer.  After  the  instruments  have  been  read  the  character 
ot  the  clouds  and  state  of  weather  will  be  noted. 

9.  The  readings  of  the  different  instruments  and  character  of  clouds  and  state  of 
weather  must  be  entered  in  the  Original  Record  of  Observations  as  soon  as  made,  and 
not  copied  m  afterward  from  a  slip  of  paper.  Observers  will  habitually  carry  this 
book  when  making  observations  and  enter  the  readings  in  penciZ,  as  noted  at  the  time, 
lliey  will  also  enter  the  proper  corrections,  as  indicated  by  the  marginal  reterences 
1  en  and  ink  must  not  be  used  for  entering  any  observation  or  corection.  In,  filling  up 
that  portion  of  the  Original  Record  of  Observations  which  comes  under  the  head  of 
"  Weather,"  local  time  will  be  used. 

27.  At  all  stations  ordered  to  make  river  reports,  the  depth  of  water  will  be  observed 
at  1  o  clock  (local  tune)  each  afternoon,  and  embodied  in  the  next  succeeding  re"-ular 
telegraphic  report.  °  ° 

28.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river  a 
special  series  of  observations  will  be  made,  which  will  be  reported  in  the  usual  man- 
ner at  the  next  succeeding  telegraphic  reports.  These  special  reports  will  be  con- 
tinued tri-daily  (one  at  each  telegraphic  report)  until  the  river  resumes  its  normal 
condition,  when  they  will  be  discontinued. 

30.  The  observations  for  the  morning  and  midnight  special  river  reports  will  be 
made,  if  practicable,  within  an  hour  of  the  time  of  report. 

Observers  must  exercise  the  utmost  care  in  making  and  recording  the  river  obser- 
vations, m  order  that  they  may  be  relied  upon  as  accurate  by  interested  parties. 

31.  ihe  amount  ot  precipitation  (rain  and  melted  snow)  will  be  measured  and  re- 
ported at  each  of  the  three  telegraphic  reports  only.  Should  more  than  four  (4) 
inches  of  rainfall  be  recorded,  two  (2)  cipher  words  will  be  used  in  reporting  it. 

The  observer  at  each  station  wiU  note,  each  day,  at  the  exact  time  of  sunset,  auq 
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for  a  time  not  to  exceed  thirty  minutes  after  sunset,  the  character  of  the  western  sky 
and  of  the  sunset,  and  -will  state  this  character  at  the  time,  in  writing,  as  "Fair 
Weather  Sunset,"  "Doubtful  Sunset,"  or  "Foul  Weather  Sunset."  The  term  "Fair 
Weather  Sunset"  will  express  such  condition  of  the  slcy,  particularly  the  western,  and 
such  character  of  the  sunset  as  is  considered  to  indicate  a  clear  day  for  the  day  ensuing. 
The  term  "Doubtful  Sunset"  will  indicate  that  the  conditions  are  such  as  to  leave  the 
miud  of  the  observer  in  doubt  as  to  what  the  sunset  presages  for  the  following  day. 
The  term  "Foul  Weather  Sunset"  indicates  that  the  sun  is  wholly  obsqured. by  clouds, 
and  the  appearances  indicate  a  rainy  or  stormy  day  for  the  day  following.  ,  It  will  be 
frequently  noticed  at  the  time  of  sunset  that  the  western  sky,  while  exhibiting  gen- 
erally the  characteristics  of  a  fair-weather  sunset,  is  tinged  more  or  less  aqd  in'  ditfer- 
eut  places  with  the  colors  yellow  or  green.  It  is  important  that  these  colors' should 
be  carefully  noted.  In  some  instances  the  sunset  will  be  found  a  decidedly  yellow 
sunset,  that  being  the  predominant  color  of  the  western  sky.  Thcj  color  green  is  rar«ly 
the  predominant  color,  but  portions  of  the  western  sky  will  sometimes  markedly  ex- 
exhibit  it.  For  pirrposes  of  observation  and  report,  the  sunsets  so  differently  described 
are  known  as  yellow  sunsets  or  green  sunsets.  Care  must  be  taken  in  reference  to 
reporting  yellow,  and  particularly  in  reporting  green,  sunsets.  The  observer  is  to 
be  quite  sure  that  he  clearly  sees  "green,"  and  enough  of  it  to  be  worthy  of  report. 
Whenever  green  is  reported,  the  retained  copy  of  such  report  will  have  written  upon 
it  the  extent  of  western  sky-surface  seen  apparently  so  colored,  as  |,  I,  and  so  on. 
Yellow  and  green  sunsets  will  be  considered  as  fair-weather  sunsets. 

The  observer  will  endeavor  to  note  either  "Fair  Weather,"  or  "  Foul  Weather," 
noting  as  few  "Doubtful"  as  possible.  It  is  considered  that  practice  will- be  found 
to  make  this  comparatively  easy.  The  note  made  for  each  evening  will,  at  .sunset  of 
jfcx/ day,  be  noted  in  writing  as  "verified"  or  "not  verified." 

The  sunset  prediction  will  be  the  last  entry  in  the  Journal  and  Abstract  for  the  day, 
and  its  verification,  as  determined  by  the  weather  from  the  hour  of  prediction  up  to 
sunset  of  the  ensuing  day,  be  entered  on  the  same  line  with  it.  In  making  sunset 
predictions,  only  local  observations  will  be  used. 

An  additional  word  will  be  added  to  the  "midnight"  telegraphic  report  from  the 
station  when  the  chai-acter  of  the  sunset  is  "Doubtful"  or  indicates  "Foul  Weather." 
If,  however,  after  the  cipher  word  for  thermometer,  and  before  humidity,  no  word  is 
added,  it  will  be  understood  at  this  Office  that  the  station  reports  a  "Fair  Weather 
Sunset."  If  the  station  reports  a  "Doubtful  Sunset,"  it  will  do  so  by  adding  after 
the  cipher  word  for  thermonieter,  and  before  that  for  humidity,  the  word  "Doubt." 
If  the  report  is  "Foul  Weather  Sunset,"  it  will  add,  in  the  same  space,  the  word 
"  Foul."  If  a  yellow  sunset,  the  word  "  Yellow"  will  be  added  in  the  same  space.  If 
a  greeii  sunset,  the  word  "Vert"  will  be  added  iu  the  same  space. 

1.  A  sunset  prediction  of  one  day  is  verifie4,  or  not  verified,  as  the  case  may  be,  by 
the  weather  until  sunset  of  the  ensuing  day. 

2.  The  prediction  "foul"  or  "fair"  refers  especially  to  rain,  and  does  not  refer,  in 
any  way,  to  amount  or  kind  of  clouds  or  fog. 

3.  The  prediction  "foul"  means  that  the  appearance  of  the  sky  indicates  rai».  If 
anij  rain  equalliug  or  exceeding  one  one-hundredth  of  an  inch  falls  before  sunset  on 
the  ensuing  day,  the  prediction  is  verified;  and  if  not,  it  is  not  verified. 

4.  Fair  means  that  the  ax>poarauce  of  the  sky  does  not  indicate  rain,  and  if  no  rain 
equalling  or  exceeding  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified ; 
if  aii  i/  rain  in  excess  of  this  amount  does  fall  the  prediction  is  not  verified. 

.5.  Doubtful  sunsets  cannot  be  vorfied.  : 

In  using  the  following  table  for  determining  the  proper  times  for  taking  the  suyset 
obsoryation,  the  times  opi)osite  the  dateB,will  bo  used. as  follows,  viz :  The'  time  oppo- 
si  to  the  first  of  each  month  will  be  used  on  all  dates  from  tho  first  until  the  tenth ;  the 
time  opposite  the  eleventh  will  be  used  on  all  dates  from  tho  eleventh  until  the  twou- 
l  icth;  the  time  opposite  the  twenty-first  Will  be  used  on  all  dates  from  the  twenty- 
lirsL  until  tho  last  of  the  month. 


[  '   .  UAROMFTER. 

The  barometers  used  on  signal-stations  of  olisoi'vai ions  will  iu  nil  cihcs  ho  caro- 
liilly  (iompared  with  the  standard  at  this  Ollice  belbre  issue,  and  llie  ccrn  rliou  (o  be 
a])])lied  for  instrumontal  error  sent  AVith  each  when  issued. 

The  two  barometers  at  each  station  will  be  carefully  comiinrcd  on  tll(^  Insl-  iwo  days 
of  each  month,  by  the  observer  in  charge  making  a  series  of  <  (>\n)i;ir:il  i\ icailings  of 
not  less  than  twenty  in  number,  ten  being  made  each  day  :\l  boni  iy  intci  x  :ils",  t]U\ 
losult  of  which  will  be  recorded,  .as  8oo7i  as  made,  iu  the  daily  jomiKil.  These  coiu- 
parafive  readings  must  not  bo  corrected  for  elevation,  but  for  (  i  iiiix'ral  iiro  and  instru- 
mental error  only. 

Ja  this  couoeotioa  it  must  bo  homo  iu  miud  that  tho  oorrccthm  for  instrmuonta} 
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erior  18  the  reverse  of  tlie  instrumental  error;  that  is,  if  the  error  of  a  barometer  is 
plus  tlie  instrument  reads  top  high  and  an  amount  equal  to  the  error  must  h© 
subtracted  m  order  to  correct  for  tile  error;  and  vice  versa  when  the  error  is  minus  (— ) 
oc  mf  "'^f  "-^  instrumental  error  ivill  he  made  without  direct  authorUy  from  this  Office 
35  The  barometer  will  be  suspended  so  that  the  top  of  the  mercurial  column  will 
be  about  the  height  of  the  eye,  near  a  window,  ia  such  a  manner  as  to  be  lighted 
perfectly,  without,  exposure  either  to  the  direct  rays  of  the  sun  or  to  the  currents  of 
air  whicb  are  ^always  found  at  the  window-casings  and  doors.  To  protect  the  instru- 
ment troiu  external  injuries  from  dust,  and  from  the  direct  radiation  of  warm  bodies 
or  currents  of  aiT  ;fropa  ,the  window,  observers  will  fasten  the  wooden  case  in  which 
lo  is  carried  firmly  againt  the  wall  in  a  vertical  position.  An  opening  large  enough 
to  admit  the  tube  qt.  the  baronjeter  will  be  cut  in  the  upper  end  of  the  box,  and 
directly  above  this,,  at  thp  distance  of  one  inch,  a  strong  hook  will  be  diiven  into  the 
wall. .  ^rhis  hook  must ^bo  small  enough  to  allow  the  barometer  to  swing  freely  upon 
it  and  to  hang  m  a  perfectly  vertical  position,  and  should  extend  two  or  three  inches 
beyond:  the^hox  and  upon  it  the  instrument  will  be  suspended.  When  not  in  use,  the 
cover  will  be  closed;  but  when  an  observation  is  to  be  taken,  it  will  be  opened,  and 
tiie  instrument  drawn  out  on  the  hook,  clear  of  the  box,  and  in  the  full  light  of  the- 
window.    After  the  observation  is  made  the  barometer  will  bo. slipped  back  into  the 

3fi.  A  reading  of  the  barometer  taken  for  telegraphic  transmission  will  be  corrected 
by  the  observer  ujakmg  the  observation  for  temperature,  for  instrumental  error,  and  for 
elevation,  before  they  are  sent  from  his  station.  In  correcting  for  temperature,  the 
reading  of  the  attached  thermometer  will  be  used,  while,  in  correcting;  for  elevation 
the  temperature  used  will  be  that  of  the  exposed  or  open-air  thermometer. 

in  addition  to  the  barometrical  reading,  reduced  to  sea-level,  as  above  specified,  the 
actual  barometer  reading  (corrected  for  temperature  and  instrumental  error  only)  will 
be  reported  from  all  stations  equipped  with  mercurial  barometers,  and  will  bo  enci- 
phered m  the  third  space  on  Form  5. 

In  correcting  for  elevation,  the  height  of  the  surface  of  the  mercury  in  the  cistern 
ot  the  barometer  above  the  ground  must  be  added,  in  aU  cases,  to  the  height  of  the 
station  above  sea-level,  as  in  the  following  example,  viz:  Suppose  height  of  station 
above  sea-level  to  be  670  feet;  height  of  mercury  (surface)  in  cistern  "to  be  27  feet 
above  tlie  ground,;  then  the, elevation  to  be  corrected  for  would  be  697  feet 

In  correcting  for  temperature,  Table  I  will  be  used;  and  for  elevation,  Table  II 
"^0^*^-?^^*°^^  prepared  under  the  direction  of  this  Office 

^.  The  elevation  to  be  corrected  for  at  station  No.  - —  is  feet,  as  follows- 

Jleigiit  ot  above  mean  tide-level,  —  feet.    Height  of  ground  (which  should 

nr^It^'^f  ^ffl  door-sill,  coping-stonc,  or  other  permanent  object  and  noted  in  rec- 
ords) at  office  above  or  below  d.atum-point,  feet.    Height  of  mercury  in  cistern 

of  barometer  above  ground,   feet.    Total  height  to  be  corrected-  for,  —  feet. 

.JZ'a.-  tr^^^  will  obtain  from  reliable  sources  the  proper  figures  to  fill  up  the  blank 
spaces  m  the  preceding  paragraph,  and  will  report  them  promptly  to  this  Office  on  the 
loim    Eeport  of  Instruments  and  their  Positions,"  provided  for  this  purpose. 

m  reporting  the  datum-point  or  bench-mark  observers  must  be  particular  to  o-iyo 
ibe'^n5ln^!i?*f  ^{^^  ^^"^  authority  therefor;  they  will  also,  in  every  instance,  |ive 
tfie  authouty  for  all  measurements  above  or  below  such  datum-points  to  the  surface 
Ifj'^.Til''''^  ?^       barometer,  be  assured  that  the  measurements 

made  by  themselves  are  accurate,  and  must  state  it  in  such  clear  and  concise  manner 
as  to  leave  no  room  for  doubt  in  reference  thereto  at  this  Office.  The  data,  step  by 
&tT  ^u'f  t'^^^l^^';^.*/"^  of  tlie  datum-point  above  mean  sea-level  has  been  de! 
termined  will  be  kept  ou  file  at  the  station.    They  will  also  briefly  and  clearly  state 

^roS^.A  r  •  t^''  P^sitio'^  of       instruments  not 

provided  for  by  the  printed  headings. 

^  39.  In  moving  a  barometer  even  across  a  room,  it  should  be  screwed  up  and  carried 
I^eni  w?''*'™-}'^!''!™?*;  traveling,  it  is  provided  with  a  wooden  case  On 

tX^tf^ZlTtX^^^  f  '^".V^'^  ^"^^  ^  state-room  or  car,  and  the  lower  end 
it^honln  '  f  ^^'^     f    *°  P^^^^'it  In  whee]ed  vehicles, 

bpfwJi   +5  by  hand,  supported  by  a  strap  over  the  shoulder,  or  held  upright 

uewtjen  tne  legs;  _but  it  must  «oi  be  allowed  to  rest  on  the  floor  of  the 


u..vvt;«u  tne  legs;        It  must  not  be  allowed  to  rest  on  the  floor  of  the  carriage, 


over 


where  it  is  not  likely  to  be  injured,  unless  the  animal  is 


subject  t<^  a  sudden  change  of  gait.  When  required  for  use,  it  should  be  taken  from  its 
the  t'lil^;?  invented,  hung  up,  and  unscrewed.  While  it  has  the  cistern  uppermost 
hun^Jn  «  s,  ^:?in°"ir^"\'t''''  ''f  f  I^'l  glass-and  not  easily  injured ;  bat  when 

of  tlfe  t?/h«  ^^^  n      *  T^^^  ''f  '^"^        tlie  vacuum  at  the  upper  end 

+h.  hl^^v^i^  mstrnmeut  become  useless  until  repaired.  Observers  must  never 
^ris^srrfwrin  AV'^v''''^"''  V  "'^"""^■^  ""S^^^^  the  top  of  the  tube  with- 

out tot  screwmg  up  the  large  adjusting  screw  at  the  base  of  the  cMem. 
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40.  If  the  cistern  should  become  dirty,  it  can  be  cleaned  with  safety,  and  without 
changing  the  zero  of  the  instrument.  Everything  used  in  the  operation  must  bo  clean 
and  dry.  Blowing  upon  any  of  the  parts  must  be  avoided,  as  the  moisture  from  the 
breath  is  injurious. 

The  instrument  being  placed  vertically,  the  cistern  uppermost,  unscrew  and  take 
olf  the  brass  casing  which  incloses  the  wooden  and  leathern  part  of  the  cistern.  This 
wooden  part  (which  has  the  grain  crosswise,  and  therefore  is  not  air-tight)  is  made  in 
two  pieces,  fastened  together  by  four  screws  and  four  brass  pieces.  It  will  be  neces- 
sary to  take  out  two  of  these  screws  and  loosen  the  other  two,  when  the  brass  pieces 
can  be  taken  oft".  The  upper  wooden  piece,  to  which  the  bag  is  attached,  can  then  be 
lifted  oft,  and  the  mercury  will  be  exposed.  By  then  inclining  the  instrument  a  little, 
a  portion  of  the  mercury  in  the  cistern  may  be  poured  out  into  a  clean  vessel  at  hand 
to  receive  it,  when  the  end  of  the  tube  will  be  uncovered.  This  is  to  be  closed  by  the 
gloved  hand;  when  the  instrument  can  be  inverted,  the  cistern  emptied,  and  the  tube 
brought  again  to  its  vertical  position.  Care  must  be  taken  to  prevent  any  mercury 
from  passing  out  of  the  tube.  The  long  screws  which  fasten  the  glass  portion  of  the 
cistern  to  the  other  parts  can  then  be  taken  off,  the  various  parts  wiped  with  a  clean 
cloth  or  handkerchief,  and  restored  to  their  former  positions.  The  mercury  which  has 
been  taken  out  of  the  cistern  must  now  be  cleaned,  or  replaced  by  other  that  is  clean 
and  pure.  If  the  old  mercury  is  merely  dusty,  or  dimmed  by  a  film  of  oxide,  the  clean- 
ing may  be  effected  by  straining  it  through  chamois  leather,  or  through  a  funnel  with 
a  capillary  hole  at  the  end,  of  a  size  to  admit  of  the  passage  of  but  a  small  thread  of 
the  metal.  Such  a  funnel  is  conveniently  made  of  letter-paper.  The  dust  will  adhere 
to  the  skin  or  paper,  and  the  filtered  mercury  will  present  a  clean  and  bright  appear- 
ance. At  stations  where  muriatic  acid  can  be  procured  the  mercury  may  be  easily 
and  quickly  cleaned  by  mixing  with  it  about  two  ounces  of  the  acid  in  a  small  vessel 
or  cup,  and  then  pouring  into  the  vessel  clear  water  until  it  overflows  and  carries  oft' 
all  the  impurities.  When  sufiaciently  pure,  the  water  will  be  poured  off,  and  the  mer- 
cury heated  over  a  gas  or  lamp  light  until  all  remaining  moisture  is  expelled.  If 
chemically  impure,  it  should  be  rejected,  and  fresh,  clean  mercury  used.  With  such 
clean  mercury,  the  cistern  should  be  filled  as  nearly  fall  as  possible,  the  wooden  por- 
tions put  together  and  securely  fastened  by  the  screws  and  clamps,  the  casing  screwed 
on,  and  the  screws  at  its  end  screwed  up.  The  instrument  can  then  be  hung  up  and 
readjusted.  If  a  little  mercury  has  been  lost  during  the  operation,  and  there  is  none 
at  hand  to  replace  it,  no  serious  harm  has  been  done ;  but  if  much  is  lost,  a  little  fresh 
mercury  must  be  added  to  prevent  the  open  end  of  the  tube  from  becoming  exposed 
while  inverting  the  instrument.  Should  any  air  have  entered  the  tube  during  the  pro- 
cess of  cleaning,  efforts  will  be  made  to  expel  it  by  screwing  the  mercury  into  the 
tube,  then  inverting  the  instrument,  loosening  the  screw,  and  tapping  the  top  against 
the  shoe.  If  this  fails  to  expel  the  air,  the  fact  that  the  barometer  is  unserviceable 
will  be  i^romptly  reported  to  this  Ofiice. 

41.  Station  barometers  will  not  bo  cleaned  or  repaired  unless  ordered  from  this 
Office,  or  by  an  inspecting  officer,  or  when  such  action  appears  to  be  absolutely  neces- 
sary. In  any  case  the  fact  will  bo  promptly  reported  to  this  Ofiice,  stating  the  num- 
ber of  the  instrument  cleaned  or  repaired,  with  date  and  result  of  the  operation,  and 
the  record  of  a  full  series  of  comparative  readings  taken  immediately  before  and  after 
cleaning  be  forwarded. 

42.  To  take  a  reading  of  the  barometer:  1st.  Read  the  attached  thermometer  to  the 
nearest  half  degree.  2d.  Adjust  the  surface  of  the  mercury  in  the  cistern  carefully  to 
the  ivory  point,  or  zero  of  the  scale.  When  the  mercury  is  perfectly  pure,  the  proper 
adjustment  can  be  easily  made  by  causing  the  actual  point  of  the  zero-pin  to  coincide 
exactly  with  its  reflected  image  in  the  mercury  below  ;  but  when  the  mercury  is  cov- 
ered with  a  slight  film  of  oxicTe,  it  is  necessary  to  determine  the  contact  by  immersing 
the  point  in  the  mercury  first,  and  then  slowly  lowering  the  screw  until  the  depression 
caused  by  this  immersion  disappears.  3d.  Tap  the  barrel  of  the  barometer  firmly,  to 
free  the  mercury  from  the  sides  of  the  tube.  4th.  Bring  the  lower  edges  of  the  vernier 
to  the  cohimn  of  mercury,  so  that  they  exactly  coincide  with  the  top  of  the  meniscus 
or  curvature  of  the  column,  without  cutting  off  any  of  the  light  at  the  angles.  At 
night  the  light  from  the  lamp  nuist  be  thrown  upon  the  paper.  The  barometer  must 
never  bo  viewed  toward  a  distant  white  wall,  nor  a  window,  nor  au  artificial  light, 
but  always  toward  a  piece  of  white  paper  in  adjusting  the  v.iriiicr.  5th.  A  piece  of 
white  paper  will  be  placed  in  the  barometer  box  beliiiul  tlie  tiii.e  to  reflect  the  light 
and  aid  in  sotting  the  vernier  accurately.  0th.  The  incluvs  and  tenths  will  then  be 
read  from  t\w  scalo,  and  the  hundredths  .Oriid  thousandlhs  IVoiu  the  vornioi'. 

4:!.  II.M'li  <i1iM(  rvcr,  iiium  establishing  a  new  sta,ii<)n,  will,  as  soon  as  ho  obtains  the 
coniM  I,  <  liiv:i.l  11)11  ol'  liiM  barometer  above  sca-lovcl,  proiiiHoa  special  table  for  reducing 
to  Hii:i-lc  v(  l  I  lid  li.iriiiiKitric  observations  nuido  at  his  Htation. 

41.  Tiiis  l-al)lo  w  ill  he  made  tocover  the  range  of  bi^roIuct(^r  (asrednced  tosea-lovol) 
liom  2().00  to  31.00  inclios,  and  will  give  the  reduction  to  sea-levol  to  three  decimal 
l)lace8,  or  to  the  uoarest  thousandths  of  an  inch  for  every  one-huiidi'edth  of  au  inch 
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of  tlie  barometric  pressure,  and  for  every  five  degrees  of  observed  tempeiature  of  the 
air.  For  stations  north  of  latitude  40°  the  table  will  cover  a  range  of  temperature  from 
-40°  to  + 100°  ;  south  of  latitude  40°,  the  range  will  be  from  —  10°  to  + 110°,  except 
iu  specially  cold  localities.  Printed  blank  forms  for  the  proper  arrangement  of  this 
table  will  ho  furnished  from  this  Office.  The  correction  given  in  this  sjiecial  table  will 
be  obtained  by  simple  interpolation  from  the  general  table  No.  II,  page  — — ,  of  these 
instructions,  and  a  fall  copy  of  such  special  table  must  be  forwarded  to  this  Office  for 
revision  and  approval, 

45.  Until  the  special  table  for  the  station  is  approved,  the  individual  readings  of  the 
barometer  will  be  corrected  from  the  general  table. 

46.  Stations  having  an  elevation  over  2,000  feet  will  be  famished  with  a  constant 
correction  from  this  Office  or  with  special  instructions. 

47.  All  extra  barometers  when  not  in  use  must  be  kept  screwed  up  sufficiently  to 
keep  the  cisterns  filled  to  prevent  oxidation  of  the  mercury. 

THERMOMETER. 

48.  The  thermometer  should  be  hung  in  the  instrument-shelter  in  such  a  position  that 
it  will  always  be  at  least  one  foot  from  the  window-panes  or  the  wall  of  the  building 
to  which  the  shelter  is  attached.  The  instrument  must  be  hung  vertically,  with  the 
middle  of  the  scale  at  a  height  that  will  bring  it  on  a  level  with  the  eye  of  the  ob- 
server. The  readings  should  be  made  at  all  times,  but  especially  in  the  winter,  through 
the  panes  of  glass,  without  raising  the  sash,  when  the  shelter  is  built  out  from  a  win- 
dow. When  the  shelter  is  built  upon  the  roof,  great  care  must  be  exercised  in  making 
the  readings,  in  order  to  prevent  the  instrument  from  being  affected  by  the  heat  of  the 
body  or  the  lantern  at  night.  The  observation  must  be  made  as  rapidly  as  is  consistent 
with  accuracy. 

49.  The  accuracy  of  all  thermometers  at  each  station  will  be  tested  on  March  31, 
J ane  30,  September  30,  and  December  31  of  each  year  in  the  following  manner : 

Place  the  thermometers  to  be  tested  in  the  vessel  provided  for  this  purpose,  keexJ 
them  in  a  vertical  position,  pack  finely-pounded  ice  around  them  to  a  height  a  little 
above  the  freezing  point,  and  let  them  remain  for  one  hour,  at  the  expiration  of  which 
time  read  off  the  height  of  the  mercury,  without  removing  the  thermometers  from  the 
ice,  and  note  the  result  of  the  test  of  each  thermometer  in  the  daily  journal,  and  report 
it  to  this  Office  in  the  journal  abstract.  If  corrections  have  been  authorized  for  any 
thermometer,  the  fact,  with  amount  of  such  correction,  will  be  stated.  In  testing  the 
maximum  thermometer  it  will  be  necessary  to  tap  the  bottom  of  it  on  the  bottom  of 
the  vessel  in  which  it  is  tested,  to  bring  the  mercury  down  to  the  temperature  of  melt- 
ing ice,  care  being  taken  not  to  break  the  instrument  during  the  operation. 

Corrections  will  not  be  made  for  instrumental  errors  without  authority  from  this 
Office. 

MAXIMUM  THERMOMETER. 

50.  The  board  which  accompanies  the  maximum  and  minimum  thermometers  will 
be  securely  fastened  with  screws,  in  a  horizontal  position,  upon  the  transverse  bars 
which  support  the  hygrometer  and  standard  thermometer  in  the  instrument-shelter. 

51.  For  the  support  of  the  maximum  thermometer,  the  long  brass  pin  with  a  nut 
will  be  screwed  into  the  board,  in  the  hole  to  the  extreme  right.  The  nut  will  be 
taken  off,  and  the  pin  slipped  through  the  hole  in  the  upper  end  of  the  instrument, 
which  will  be  securely  fastened  by  replacing  the  nut  and  screwing  it  tightly.  The 
plain  brass  pin  is  then  inserted  in  the  hole  at  the  left  of  the  board,  and  the  thermom- 
eter placed  upon  it  so  as  to  incline  slightly  in  that  direction. 

The  end  of  the  pin  to  which  the  maximum  is  attached  must  be  occasionally  oiled  to 
prevent  friction. 

The  maximum  temperature  is  obtained  by  noting  the  number  of  degrees  upon  the 
scale  at  the  top  of  the  column  of  mercury. 

After  making  an  observation  the  observer  will  remove  the  pin  to  the  left,  and,  taking 
hold  of  the  thermometer  about  three  inches  from  the  top,  will  spin  it  around  several 
times,  or  until  the  top  of  the  column  is  brought  down  to  the  temperature  of  the  air  at 
the  time  of  observation.  Care  must  be  taken  not  to  touch  the  bulb,  and  also  that  the 
nut  is  screwed  up  sufficiently  tight  to  prevent  the  instrument  from  striking  against 
the  side  of  the  board  to  which  it  is  fastened.  After  adjustment,  gradually  raise  the 
instrument  to  a  horizontal  position,  and  insert  the  pin  as  before. 

Care  should  be  taken  in  elevating  the  thermometer  not  to  raise  the  bulb  too  high, 
as  the  column  of  mercury  would  then  run  to  the  upper  end  of  the  tube. 

This  instrument  will  be  read  daily  at  the  time  of  making  the  11  p.  m.  ( Washiugton 
mean  time)  or  last  observation,  and  wiU  then  be  set  for  the  next  day's  observation, 
but,  should  a  reading  thereof  be  taken  at  any  other  time,  care  must  be  taken  not  to 
ehange  the  reading  of  the  instrument. 
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MINIMUM  THERMOMETER. 

..3  J^u  ^1™^  support  for  the  minimum  thermometer  wiUbe  screwed  into  the  upper 
part  of  the  board,  and  the  holes  so  arranged  as  to  slighty  incline  the  left  end  of  the 
support, 

.,J^ni°P  thermometer  Will  be  fastened  by  the  small  brass  screw  upon  the 

support,  while  the  lower  end  will  be  dropped  into  the  notch  to  tlie  left 
r.J.F.?''  -^f  fi'P''  °/  ^  mill™"™  tliermometer  at  any  station,  it  will  be  carefully  com- 
pared with  the  standard,  and  if  any  portion  of  the  spirit  is  detached  from  the  column 
the  bulb  wi  1  be  immersed  in  warm  water  until  the  column  reunites,  care  being  taken 
not  to  hreah  the  lulh  by  heating  it  too  suddenly. 

After  fastening  the  top  of  the  instrument  upon  the  support,  the  lower  end  will  be 
raised  until  the  top  of  the  small  index  touches  the  top  of  the  column  of  spirit 
flJ+L^if  ^i™?'^?  '^'■'''t'^  by  observing  the  number  of  degrees  upon  the  scale  where 
i-Lff     1:    I'V'^i®^  After  taking  a  reading,  the  bulb  or  lower  end  of  the  ther- 

Z^f^  «iou  d  be  elevated  until  the  index  touches  the  top  of  column,  when  the 
instrument  will  be  dropped  into  the  notch  at  the  left  of  the  support,  as  before 

The  minimum  thermometer  will  be  read  at  the  7  a.  m.  and  11  p.  m.  (Washiu-ton 
mean  time)  observations.  At  the  7  a.m.  observation  care  must  be  taken  not  to  to 
turb  the  index  which  will  be  set  at  the  time  of  taking  the  night  observation  only. 
V^.T^fT"^  temperature  at  the  time  of  making  the  7  a.  m.  observation  will  form 
a  part  of  the  regular  telegraphic  report  from  all  stations. 

"WATER-THERMOMETER. 

53.  The  apparatus  for  noting  the  temperature  of  the  water  consists  of  a  small  ther- 
mometer, inclosed  in  a  cyhndrical  metalUc  ease.  A  portion  of  the  case  is  hintred  so  as 
to  be  swung  open  when  it  is  desired  to  read  the  thermometer.  A  valve  at  the  bottom 
of  the  case  admits  the  water  as  it  sinks  to  the  bottom  of  the  river  or  lake,  and  fallino- 
into  place  when  the  case  is  drawn  up,  prevents  the  water  from  escaping         '  " 

54.  At  stations  provided  with  this  thermometer  one  observation  will  be  made  at  3 
o  clock  p  m.  (local  time)  daily,  of  the  temperature  of  the  water  at  the  surface  and 
bottom  of  the  lake,  bay,  or  river  upon  which  the  statiou  is  located 

Ihe  observer  will  select  some  convenient  point  on  the  shore  (a  wharf  or  pier  when 
practicable)  where  a  sufficient  depth  of  water  exists  to  give  a  positive  diflbrence  be- 
tween the  surface  and  bottom  temperatures,  and  will  provide  himself  with  euouo-h 
strong  cord  to  reach  the  bottom  at  the  place  selected.  One  end  of  this  cord  will  be 
trerminiete?''''  ''^P®''  ^^'^^  cylinder  inclosing  the 

In  making  the  observations  the  observer  will  first  note  the  temperature  of  the  air 
at  the  sm;face  of  tho  water,  then  that  of  the  surface-water  by  immersing  the  ther- 
mometer m  the  upper  stratum  of  water,  allowing  it  to  remain  long  enough  therein  for 
^wJfTVY  1  ^^y^^^'i  tte  temperature  of  the  water;  and  then,  lowerin|  the  cylinder 
slowly  to  the  bottom,  will  allow  it  to  rest  there  long  enough  to  fill;  after  which  it 
^Vr!fnn^?'I'','^"'-?>^^  surface,  and  the  temperatm^e  shown  by  the  thermometer 

lZf^^\^°^^^-    T^M^**"^  "T',"     P°"'^'''l  cylinder  after  each  observation, 

and  the  thermometer  thoroughly  dried.  '"i-"", 
Th'^se  observations  will  be  recorded  on  Form  32. 

HYGROMETER. 

Jh7^''.^lf°^''^^f  ^"'^l  P^'i^^ed  in  the  same  shelter  as  the  standard  thermometer, 
and  at  a  distance  of  one  foot  from  it.  The  cistern  will  be  kept  supplied  with  miro 
^inV/T*"' ""Vir^  ^h^nihe  temperature  of  the  air  is  aboL  thrfreezhig  pS 
f  i     1     '^i    ^       ^""^  n^""^^  changed  every  month  and  tho  bulb  carelully 

cleaned.  The  cover  may  bo  washed  as  often  as  necessary,  without  removal,  by  means 
ol  a, let  of  clean  water  from  a  small  syringe. 

When  the  tomperaturo  of  the  air  is  below  the  freeziug  point,  tho  water  will  bo 
wif^  nni  f™"'/''*'  '"w,"'        "V"f "Innervation  the  wet  bulb  will  bo  moistened 
with  cold  water  and  the  instant  the  mercury  has  reached  its  minimum  its  height  wi 
bo  noted.    Alcohol  mmt  not  be  used.  o  .v  .^i.„  » in 

Tho  relative  humidity  of  tho  air  will  be  obtained  from  Table-,  the  manner  of 
using  which  can  best  bo  given  by  an  example.  »'auui.i 

Given  dry-bulb  thermometer  (t)  1)7°,  wel-l.ulb  tliennonu<lor  (V)  10^  iv.rniivd  cor- 
responding relative  humidity,  vapor  tension,  dew  point,  nnd  mHii  iI  Inuni  lilv  'l'h.> 
difleronco  of  tomperaturo  is  21<\  Place  a,  ruler  iKM  izontMllv  ihmIci-  (.^  m'  -  .i ,,,  .  Vf 
tho  wet  bulb  (f)  7(i°.  Where  tbis  meets  M.o  veif  I.'mI  .•olninn  'Jl  (..ko  lV..ni  u\, ,  m  . 
marked  at  top  li.  11.  tho  relative  humidi(,v  :!r.,  mihI  IV.uii  lll,^  ',„'|„inn  ni  nl  ,  .1  V  T 
tho  vapor  tension  O.Gl,  and  then  from  the  ('iblo  in  lowor  j  ight-hau.l  o.n.or  opposite 
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the  vapor  tension  0.61,  the  corresponding  dew  point,  D.  P.,  and  actual  humidity  A-  H 
can  be  taken  by  inspection.      .  j>    •  ■\ 

Thus,  fort=97o,  t'=76°  E.  H.=35.    V.  T.  =  0.61,  D.  P.=:64o.5  A  H  =6  58 
t=C8°  t'  =  56°  K.  H.  =  42.    V.  T.  =  0.29,  D.  P.  =  44°.  ,  A.  H.=3.31.' 

The  values  of  the  dew  point  and  actual  humidity  are  obtained  by  interpo'Jation 
The  second  sheet  is  to  be  pasted  to  the  right  of  upper  part  of  first  sheet,  and  is  for  tem- 
peratures of  the  wet  bulb  from  50°  to  104°,  and  for  differences  from  27°  to  45°. 

Especial  care  must  be  taken  to  keep  the  tubes  of  the  hygrometer  clean  and  the  wet 
bulb  properly  moistened,  and  to  make  the  observations  and  deductions  accurately  as 
the  humidity  of  the  air  forms  an  important  element  in  all  calculations  of  atmospheric 
changes. 

To  prevent  the  dry  bulb  of  the  hygrometer  from  showing  a  higher  temperature  than 
the  exposed  thermometer  under  similar  exposure,  the  observer  will  cut  a  circular 
opening,  about  three  inches  in  diameter,  in  the  board  to  which  the  dry  and  wet  bulbs 
are  attached,  and  directly  behind  the  bulbs. 

ANEMOMETER. 

56.  The  anemometer  will  be  fixed  in  a  vertical  position  upon  the  telescopic  rod  the 
upper  joint  of  which  must  be  rnn  up  to  its  full  extent,  or,  when  this  has  not  been 
lurnisbed,  upon  a  post  of  sufacieut  height  to  expose  it  to  the  full  force  of  the  wind 
When  possible,  this  post  should  be  framed  into  the  roof  to  steady  it  and  prevent  the 
instrument  from  vibrating ;  but  when  this  cannot  be  done,  it  should  be-framed  at  the 
bottom  mto  two  pieces  of  scantling,  not  less  th.in  three  feet  in  length,  crossing-  each 
other  at  right  angles,  which  can  be  nailed  fast  to  the  roof  or  platform  upon^which 
the  instrument  is  placed.  Short  braces  must  be  added,  when  necessaryf to  insure 
steadiness.  The  outer  dial  of  the  instrument  is  graduated  in  miles  and  tenths  of  miles 
the  iigures  1,  2  3,  &c.,  indicating  miles,  and  the  subTlivisions  tenths.  One  complete 
revolution  of  this  dial  is  equivalent  to  ten  miles  of  wind.  This  anemometer  registers 
up  to  lime  hundred  and  ninety  miles. 

Observers  will  assure  themselves  by  making  a  daily  comparative  reading  that  the 
record  of  the  dials  and  that  of  the  self-register  agree  at  the  time  of  changing  the  rec- 
ord sheets  on  the  self-registering  attachment  at  midday.  When  a  discrepancy  is  found 
to  exist  between  the  two  records,  the  anemometer  will  be  carefully  examined  as  to  the 
condition  of  the  dial-pegs  or  contact-pins  (which  should  always  be  perfectly  straight) 
and  the  contact-springs.  ^  The  latter  are  liable  to  become  corroded  by  the  action  of 
tne  electric  spark  or  moisture,  and  must  bo  kept  clean  and  dry.  When  found  the 
detect  should  be  remedied,  and  the  cause  of  such  discrepancy  briefly  explained  by  a 
marginal  note  on  the  sheet  for  the  date,  or  dates,  on  which  the  discrepancy  occurred 
bliould  an  anemometer  be  found  to  admit  moisture,  melted  bees- wax  will  be  applied 
to  the  J  omts. 

Anemometers  must  be  kept  carefully  and  thoroughly  oiled,  to  prevent  friction  and 
®  several  bearings.  Suitable  oil  for  this  purpose  will  be  supplied  from 
tHis  Othce  upon  apphcation,  and  none  other  must  bo  used  after  its  receipt 

In  making  requisition  for  broken  or  defective  portions  of  the  anemometer,  they  will 

be  designated  by  their  appropriate  letters,-  as  shown  in  Plate  No.  ,  and  the  official 

niimber  ot  the  anemometer  for  which  they  are  intended  must  always  be  given 

The  screw  posts  must  be  kept  bright,  where  they  fcwm  connection  with  the  conduct- 
mg  wires,  to  prevent  resistance  to  the  passage  of  the  current 

Especial  attention  will  be  given  to  the  large  dial-screw,  and  when  found  loosened 
It  will  at  once  be  tightened,  but  care  must  be  taken  not  to  screw  it  up  tight  enough 
to  interfere  with  the  free  motion  of  dials.  *  ^""''s" 

57.  The  outer  dial  has  one  hundred  and  the  inner  dial  ninety-nine  divisions.  As 
the  dials  are  moved  by  the  same  wheel,  they  will  move  forward  one  hundred  divisions 
m  the  same  time,  ihe  outer  dial  having  one  hundred  divisions,  the  inner  dial  will 
complete  one  revolution  and  its  zero  be  one  division  beyond  or  to  the  left  of  the  zero 
ot  the  outer  dial  when  the  outer  dial  has  completed  one  revolution,  the  zeros  of  the 
scales  cwncidmg  at  the  time  the  instrument  was  set  in  motion.  Thus  the  revolutions 
made  by  the  outer  dial  are  recorded  on  the  inner  one,  the  number  of  revolutions  bein<- 
shown  by  the  number  ot  divisions  of  the  scale  on  the  inner  dial  between  the  zero  of 
that  scale  and  the  zero  of  the  outer  one.  In  taking  the  reading  of  the  anemometer  at 
any  time  the  hundreds  and  tens  of  miles  are  read  from  the  inner  scale,  and  the  miles 
and  tenths  ot  miles  are  read  from  the  outer  one.  Take  from  the  inner  scale  the  hun- 
dreds and  tens  of  nnles  contained  between  the  zero  of  that  scale  and  the  zero  of  the 
outer  one,  and  the  miles  and  tenths  of  miles  on  the  outer  scale  contained  between  the 
zero  ot  that  scale  and  the  index  of  the  instrument,  and  the  sum  of  these  readings  will 
be  the  reading  of  the  instrument  at  the  time  of  making  the  observation. 

When  Ihe  anemometer  is  not  furnished  with  an  index  point,  the  center  of  the  small 
Wheel  which  gives  motion  to  tho  dials  wUl  be  taken  as  the  reference  point. 
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reSte^hl?SI^r^7f°''*VV^^''^^^^  ^^'^  ^^g"^^^^'  observations,  when  the  self- 
S  anTltervll  oH^V'  "'^V^  ^^f''^'  readings  of  the  outer  dial  must  be  taken 
wni  7i  t  ^^"^  minutes  between  them,  and  the  difference  between  these  read- 
Thh  multMi^H^'h  '^T  ^^.^,f*l^«  '^f  ™iles  traveled  by  the  wind  in  that  interval. 
nm^,1e  ^n^?.n!f +y  twelve  Will  give  the  proximate  velocity  in  miles  per  hour.  Ex- 
S  re^rW  ?ft«l  °!  fr  ?^«°i°?i'*ter  to  be  at  3  on  the  outer'^dial  when  the 

!ra4lef  n^tW  f """'^  f  .1^  five  mmutes  after,  the  difference,  .6,  is  the  distance 
^wT+i,  n       1  'indt^is  multiplied  by  twelve  gives  a  veloci  y  of  seven  and 

?tT   Whpn'?^,  'i''''^  Whole  numbers  only  will  be  used  in  expressing  the  veLc- 

ity.  When  the  decimal  is  greater  than  iive-tenths,  the  unit's  figure  will  be  increased 
by  one  ;  when^ye  or  less,  it  will  be  thrown  out  °  increased 

usld^wm  b!fd.^?pl^^f  ^IS^  ^^'^^        self-registering  attachment  is 

,n?nn^^t  \.  determined  by  multiplying  the  number  of  miles  recorded  in  the  fifteen 
reT  hv  muU^X^-  ^^^.^'"t^'r?  ^l^en  the  dial-readings  are 

rL  t^+T^'^^  ve  ocity  in  a  period  of  five  minutes  by  twelve! 

ihe  total  movement  by  the  wind  m  the  preceding  twenty-four  hours,  as  shown  bv 
the  anemometer,  will  be  noted  by  the  observer  daily  at  12  noon,  locj^^L  tire  (the  time 
^nd  anemome4)er  sheets),  and  recorded  in  the  original  record,  on  Forms  4 

sH?ZiIp  anemometer  sheet^.  The  last  will  also  give  the  velocity  shoNvn  by  the 
self-register,  and  will  be  recorded  thereon  iu  the  foUowing  manner  :  ^ 


Total  number  of  miles,  self-register,  243. 
Total  number  of  miles,  anemometer  dials,  243. 


In  reckoning  the  number  of  miles  recorded  by  the  self-registering  attachment  ob- 
mal^s  twelves!^  number  of  spaces  between  the  rSarks,  and  nol  the 


manner  sibZ/tTl.  ^^^'^  tweAty-four  hours  will  be  obtained  iu  the  following 
nanner.  feiib tract  the  reading  of  the  anemometer  at  12  noon  of  the  precedino-  dav 
rom  the  reading  taken  at  12  noon  of  the  current  day,  and  the  difference  wUl  be  the 
^^^dlT^'fTif"*  ^y^"""  °f       anemometer  is  lels  than  the 

r  admg  of  the  preceding  day,  nine  hundred  and  ninety  miles  will  be  added  to  it  and 
movZfnt  '  ^^^*^'^'=*^^S        ^^ading  of  the  preceding  day,  will  be  the  total 

Example:  The  dial  reading  of  to-day  is  91,  and  that  of  yesterday  was  950-  hence 

of  station,  proper  dates  and  on  each  a  remark  explanatory  of  the  cause 
Offlce!  '  forwarded  with  the  regular  weekly  package  to  this 

All  outrios  on  the  record  sheets,  except  the  record  marks  made  by  the  self-reo-ister 
will  be  made  in  mk  instead  of  lead  pencil.  iej,i8ier, 

unsI^viVMble  ^n^^l7.  -f  T*  '"^'P!,'''Ii  ^'^^  anemometer,  or  the  anemometer  becomes 
unserviceable,  and  fails  to  record  the  movement  of  the  wind,  the  force  of  the  wind 

om  the'tw"'-  •''Ji*^  ^oported  as  light,  gentle,  fresh,  &c.,  designation  being  tX 
ii om  the  column  in  the  telegraph  cipher  headed  "  designation  of  wind  force  " 
.i  v^^of°'*™^w"*  tfken  apart  unnecessarily,  and  those  having  the  new 

slyle  of  contacts  will  be  handled  with  especial  care.  »     «  n 

Observers  must  familiarize  themselve  with  the  construction  of  the  several  parts  of 
Inont  k  oTol'order'     '  ""^^  *°  ^'^"^^^  whenoZ  the  ^s^u- 

WIND- VANE. 

GG.  Two  wind-vanes  will  be  furnished  to  each  station  ;  a  small  one  to  be  sent  with 
the  observer  for  immodiato  use  upon  his  arrival,  and  a  larger  one,  or  standard,  to  bo 
Ncnt  as  soon  after  tb.,  m  al  ,on  is  opened  as  practicable.  Wb(^u  tlie  latter  lias  b.'on  ro- 
.■(uvcd  and  placed  in  p,.si(  ,<.„,  the  small  ono  will  bo  removed,  and  carefully  stored  by 
(bo  obsorvor  for  UM(Mii  rascM  of  emergency.  '    ^"  >  > 

07  The  vane  used  i'or  (l.^lemiiniug  the  direction  of  tlu^  wind  must  be  set  ^vlu^r.^  (  lu^ 
wind  may  act  Ireely  upon  it,  and  nuist  never  bo  slieltcnHl  by  snvioundin.-  bnildin^.s 
or  oilier  objects.  Where  the  vane-rod  docs  not  pass  tliron-Ii  i  lie  roof  to  I  lie  ollii'o  I  i7.\ 
V  uu''YlH ai-lnrmo^^^  t''"\bM.se  of  (  l„^  nprio  jil,  whi.^b  sn,,,.orts  (he 

OH.  At  .stations  wb(M'e  (he,  rod  roii  inJl  r,l\\  i  IJi  I  I '('  tV:3'a'iTl\v  in(l-\-n,(>  n'iss.-s  I  hr,)no'li 
(lie  roof  a,nd  indicales  (ho  diiv,'.|,ion  of  |  h..  wind  by  an  a  rrow  in  t  ho  ( .'  wnioliri^^^ 

when  such  an  adjustment  has  been  iua<le  \lie  iurow\viVnH' w-curely  fos^^^^^^ 
of  the  set-sorow  forwarded  from  this  Oflioo  for  that  purpose. 
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A  competent  mechanic  will  be  employed  to  perform  such  part  of  this  work  as  cannot 
be  done  by  the  observer,  and  his  bill  forwarded  for  settlement  in  the  usual  manner. 

69.  When  the  large  vane  is  received  at  any  station,  it  will  be  immediately  erected 
upon  the  building  in  which  the  office  is  located,  i^rovided  the  consent  of  the  owner 
can  be  obtained,  and  the  roof  is  strong  enough  to  support  its  weight. 

The  general  appearance  of  the  vane  and  the  location  of  the  several  parts  are  shown 
in  Fig.  13.  The  iron  straps  which  unite  the  two  parts  of  the  foot-block  will  be  taken 
off  and  the  block  separated  before  raising  the  vane,  in  order  to  put  the  iron  socket 
holding  it  in  proper  position.  After  the  vane  is  up,  the  pieces  will  be  fastened  firmly 
together  again  by  these  straps.  The  central  rod  can  be  lengthened  whenever  neces- 
sary by  adding  a  piece  of  the  same  diameter,  and  cutting  a  screw-thread  on  both  ends. 

When  the  office  is  on  the  upper  floor,  the  central  rod  will  be  brought  into  the  room 
and  allowed  to  project  about  two  inches  below  the  ceiling.  The  gilded  arrow  will 
then  be  screwed  on,  and  two  circles  drawn  around  it  on  the  ceiling  a  little  greater  in 
diameter  than  the  length  of  the  arrow.  On  this  circle  will  bo  painted  the  eight  points 
of  the  compass  used  in  the  weather  reports,  care  being  taken  to  get  the  true  meridian 
as  a  starting-point. 

70.  To  fix  the  north  and  south  line  of  the  vane-circle  in  the  "  true  meridian,"  place 
a  table  directly  under  the  end  of  the  vane-rod.  Suspend  a  plummet  from  the  center 
of  the  end  of  the  rod.  Place  the  compass  upon  the  table  with  its  center  directly  under 
the  end  of  the  plummet.  If  the  variation  of  the  magnet  needle  is  given  as  east  a  cer- 
tain number  of  degrees,  turn  the  compass  until  the  north  end  of  the  needle  reads  that 
many  degrees  east  of  the  N  point  on  the  face  of  the  compass.  If  the  variation  is  ivest, 
turn  the  compass  until  the  needle  reads  the  given  number  of  degrees  ivest  of  the  N 
point.  Then  lay  a  straight-edge  across  the  face  of  the  compass  so  that  it  will  pass 
through  the  N  and  S  points  of  the  face,  which  are  in  the  "true  meridian,"  mark  two 
points  upon  the  table  under  the  straight-edge ;  draw  a  straight  line  through  these 
points;  hold  the  plummet-string  against  the  vane-circle  and  move  it  along  until  the 
plummet-point  crosses  the  straight  line  on  the  table  upon  both  the  north  and  south 
sides ;  mark  these  crossings  upon  the  circle,  which  are  the  "  true"  N  and  S  points. 

These  instructions  are  based  upon  the  supposition  that  the  compass  used  is  marked 
so  that  when  placed  upon  a  table  and  the  observer  sights  from  S  to  N  the  E  point  is 
on  his  right  hand  and  the  W  to  his  left.  Should  the  E  point,  as  marked  on  the  com- 
pass, be  to  the  left  and  the  W  point  to  the  right  when  the  variation  is  given  as  east, 
turn  the  compass  until  the  north  end  of  needle  reads  the  given  number  of  degrees 
toward  the  west  point;  if  west,  turn  it  until  the  needle  reads  the  proper  number  of 
degrees  toward  the  east  point. 

71.  At  all  stations  supplied  with  the  standard  wind-vane,  with  the  indicator  extend- 
ing through  the  roof  to  the  office-ceiling,  the  words  "  adjusted  to  the  true  meridian"  will 
be  painted  inside  the  vane-circle,  upon  the  ceiling. 

72.  When  permission  cannot  be  obtained  to  put  up  the  vane,  the  fact  will  be  reported 
at  once  to  this  Office. 

73.  The  observation  of  the  vane  requires  more  care  than  is  usually  given.  In  winds 
of  considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  direction ;  it 
oscillates  incessantly,  and  its  oscillations  increase  in  extent  with  certain  winds  and 
with  the  violence  of  the  wind.  In  such  cases  observers  must  note  the  viean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  recorded.  The  attention  of  observers  is  called  to  this  mat- 
ter in  order  to  prevent  them  from  recording  a  direction  of  the  wind  when  it  is  calm 
The  direction  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the  com- 
pass, N.,  N.  E.,  E.,  S.  E.,  S.,  S.  W.,  W.,  N.  W. 

In  reporting  changes  in  the  direction  of  the  wind,  the  terms  veering  and  backing  will 
be  used.  _  The  teTm  veering  indicates  the  changing  of  the  wind  from  N.  to  E.  to  S.,  and 
ao  on,  or  in  the  direction  corresponding  with  the  movements  of  the  hands  of  a  watch ; 
while  baching,  being  the  reverse  term,  indicates  that  it  changes  from  N.  to  W.  to  S., 
and  so  on. 

The  bearings  of  the  vane  must  be  kept  well  and  carefully  oiled  to  prevent  friction. 

RAIN-GAUGE. 

75.  The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel- 
shaped  collector  twelve  inches  above  the  surface  of  the  ground,  firmly  fixed  in  a 
vertical  position,  and  protected  from  the  interference  of  unauthorized  persons.  It 
will  be  examined  at  the  time  of  making  each  of  the  three  telegraphic  observations, 
the  amount  of  water  it  contains  carefully  measured  by  means  of  the  graduated  rod 
sent  with  each  gauge,  and  then  emptied  and  returned  to  its  proper  position.  When 
a  position  at  the  level  of  the  ground  cannot  be  found  with  a  sufficiently  clear  exposure, 
the  gauge  will  be  placed  on  the  top  of  the  instrument-room,  or  roof  of  the  building  occu- 
pied by  the  observer,  who  will  measure  the  height  above  the  ground,  and  report  it  to 
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^.ri^r,?.?"®'  1  V^""  measuring-rod  is  graduated  iu  iuchcs  and  tenths  of  iuohes  and  the 
proportion  between  the  cylinder  and  funno]  is  as  ten  to  one,  so  that       inches  unon 
rain  anT^e  '"''M  rainfall' one.  inch  on  the  rod  to  one« 

01  ram,  and  one-tenth  on  the  rod  to  one-hundredth  of  ^raiu.    Snoft^  will  be  melted 
ZftetLZ'rZ'V''^  ^;P«rted  in  the  sam'e  manhfer'  ks  rain,  Mt  the  fact  of 
olurL\  %  J   i  he  noted  under  the  head  of  remdrlcB  vftKe  weekly  reports,  and  in  the 
th«^^n'^l  the  Daily  Record  of  Observatioils.  '  Whenever  from  any  clause 

JSo^TLJ^r  iicf  o?S£llf  ^  '^^^^  liieasu^ed  and  ten  inch^s  oF  ITZ 

ml^'t  Sfh^ll!^  localities  svibject  to  heavy 'rainfall  will  be.  supplied  with  aii  attach- 
ment to  the  gauge  of  sufficient  capacity  to  giiard ' against  overflbw,  but  at  stations 

Iw  b™'f  "V"'";T°/?*^°^^}  ""^^^  ^'^'^^  ^«  ^^^^^  ^y  the  observe^'trprevent  over 
now,  by  constant  watchfulness  during  heavy  rain.  '■  .  I'lovcuu  over 

79.  Immediately  after  placing  his  instruments  in  position,  each' observer  will  make 
statin'L  thelf^d  *«•  ^-l?"^^  9^''''      Washington  a  faU  /ep  Jr^irwrSn^ 

bnilr^^Ll^  w?!^'i'if '  """^  1^°''^'°^  °^  ^''"^  selected;  tie  stre<3t  and  number  of  the 
above  tLor^  ^  the  room  is  situated;  the  position  of  each  instruiiient,  anditshei'ht 
the  heicSft^nf  'i  '^"'^  ""'f  ^^r*'  ^^'^  bench-mark  furnished  by  this  Office.  In  giving 
^^v  ?i"tne  ri^rr,^' wt"*"'"'  measurement  will  be  made  to  the  surface  of  th'e  mel 
3  not  be  done  w^^  the  pos^ion  of  any  instrument  is  changed  (which 

Siancre  w^th  dn?e  ^^.^  ^'''''l  and  sufacient  cause)  a  record  will  be  made  of  such 
oLrio'tMs  Office?         ^"^o'l'itpf  difference  m  elevation;  and  the  facts  reported  at 

Chkf''^an*i]  offine^l'  information,  such  other  facts  will  bo  stated  as  will  enable  the 
Lstee^periorS  "^^'^"^'^  ^"^^^^^  '""''^^'^  «^       observer',  duty 

FORMS.  ... 

ti,m  use?*"  ^''^^"'^^''S-^^'^ed  meteorological  forms  are  furnished  by  this  Office  for  sta- 
Form  1— Telegraphic  river-report. 
Form  2— Receiving-sheet. 
Form  3— Daily  manifold  bidletin. 
Form  4 — Weekly  report. 
Form  5— Telegraphic  report. 
Form  8— Weather-map. 
Form  15— Synopsis  and  indications. 
J*  orm  16— Monthly  chart. 

Form  22— Monthly  mean.  ,  , 

Form  23— Cautionary-signal  blank.  '    ,  . 

Form  24— Record  of  bulletins. 
Form  2.") — Telegraphio-messago  form. 

Foriu  2(j— River  bulletin.  ' 

Form  27— Special  river-report. 

Form  28— Regular  weeekly  river-report. 

I'onn  30— Monthly  instniction-report. 

Forjii  32— Monthly  roport^t(^ni])(Tature  of  water.  .  . 

l<  orm  3.i— Comparative  baromolric  readings. 

l<  orm  34— Annual  mean  or  luoteoiological  sumniarv. 

,i--^'*'«''^d  of  t<^legrams  refused  by  telegraph  company. 
I'  orm  B-Record  of  telegrams  sent  and  received. 
l<  orm  X—Wec1ily  meteorological  report  from  sunset  stations. 
Jorm  lt— Monthly  sunset  reiiort. 

7M.Idei,f,hmli.^l"'''^  '  «.P<^'l'Jil.rivor-observers  for  their  reports,  and  should  be 

lie  o  licr       e'  '  ,"J'-^n      ^'^v?"  ^^^J^^'^Sm^^  office  at  th,^  schedule  times,  and 

III  ,  oijHj  i,o  1,0  i(  I  uaulcd  to  tins  Ollico  at  the  end  of  each  week. 

oil,  *rin'!w  'n,  i"'  II  T'  r'  ^'-"i  <*''^Kra'Pii-oi>erators  in  re(■ei^'i„g  the  reports  fio.n 
oIliM  sLitioiiH,  nid  will  l„^  Innnshed  by  the  observers  ii,  hmcI,  .,ii:u.I ities  mm  mnv  ho 
ii(|imcil,  (■,•Ml^  iciii,.;  (akni  I,,  ona.id  against  wasteful  :iui\  ii  ii  nrcc-Msai  y  iihc-  hC  iUrm 
.s|)Mr("''mi''MHli'ii,r      'i'"'  *'  "''i  ''li '''■J^"lj"''-' .order,  coinmcncinjv  at  I1h<  njipcr  Idt  lianJ 

i«?uI!v  ,  !r;,'''V  ''i''  '"V,'"'"*'  I'.V  tlio  observer  or  assistant.  When  the  reports  are 
IdZ'd  i;;;:  i;i;  i;hL  offl^^^^^    ^'P"'''*"''  ^taiu  the  original  Bhocts  fur. 
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'■  After  the  reports  have  been  -fcranalated  and  entered  in  the  Bulletin,  tlie  receiving- 
sheets  jfbr  each  full  rejiort  will  be  placed  together,  and  folded  neatly  in  three  folds, 
parallel'with  the  ■vn.'iting.  ^ 

;  Each  morhing  the  threei  reports  of  the  preceding  day  will  be  secured  together,  so  as 
to  form'  a  sirigle  package.  At  1;h6'  end  6f  each  week  the  seven  daily  packages  for  the 
Svoek  will  be  put  in  ope  lieat  'pstckii{je,'an'd  forwarded  by  mail  to  this  Office,  with  the 
iladi'e'of  station  plainly  written' lipon  the' outer  fold  of  the  Outside  sheet. 

120.  Foria  3  is  the  daily  uiahif old  ibdlletiu  issued  for  informatJbn.  The  sev- 
eral colum'ns  will  t)e  filled  lip'  from  the  receiviiig-sheet,  the  words  and  figures  being 
written  plaiuly  and  distinctly. 

.  Before  making  any  entries,  ujion  the  manifold  form,  the  sheets  will  be  carefully 
smoothed  dowiij  sb  th'a^  the'  registered  lines  of  the  several  stations  will  fall  directly 
oyer  each  other.'  If  mo're  than  15  bulletins  are  to  be  written,  it  is  better  to  make  out 
the  number  in  two  eqtrjtl  "parts  than  to  try  and  write  them  all  at  once,  in  order  that 
all  the  copies  may  be  legible.     '  ..' 

The  headings  of  the  dilfferent  columns  indicate  with  sufficient  clearness  the  matter 
to  be  filled  in.    '     '  ,  '  ^'  ' 

'  When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the 
word  "Blank"  will  be  written  in  the  spaces  to  be  filled  by  such  part. 

Absence  of  wind,  clouds,  rainfall,  or  change  in  barometer,  thermometer,  and  river, 
will  be  indicated  by  the  figure  zero. 

New  stations,  whose  names  are  nbt  in  the  printed  list,  will  be  written  in  the  blank 
'lines  at  the  bottom  of  the  form,  or  over  the  names  of  stations  from  which  reports  are 
not  received. 

,  Each  copy  of  Form  3  posted  must  show  the  name  of  place  where  posted,  date,  and 
time  of  posting,  and  be  signed  by  the  observer  or  assistant  making  it  out. 

A  file  copy  of  Form  3  for  each  report  will  be  preserved  for  office-reference,  and  suit- 
able covers,'  for  prdtectihg  these  retained  copies  from  defacement  and  other  injury, 
will  be  furnished  from  this  Office  on  application.  One  copy  of  the  morning  issue  of 
the  Saturday  bulletin,  on  which  the  name  of  station  from  which  sent  must  be  plainly 
written,  will  be  inclosed  in  Form  24  and  mailed  to  this  OfiSce  from  each  station. 

121.  Form  4  is  the  -weekly  meteorological  report,  three  copies  of  which  will  be  for- 
warded to  this  Office  at  the  end  of  each  week ;  one  copy  containing  the  full  record  of 
the  telegraphic  series  of  observations,  one  the  record  of  the  local  series,  and  the  third 
that  of  the  midday  observations. 

In  filliug  up  this  form,  the  daily  nieans  of  the  local  (7,  2,  and  9  o'clock),  and  the 
weekly  means  of  the  telegraphio,  barometric  and  thermometrio  observations  will  be  en- 
tered in  their  proper  columns,  and  the  words  "Daily"  and  "Weekly,"  respectively, 
added  to  the  heading. 

In  the  telegraphic  series  will  be  given,-  first,  the  mean  of  the  morning;  second,  that 
of  the  afternoon;  third,  that  of  the  midnight  observation. 

125.  Form  5  will  be  used  for  all  of  the  telegraphic  reports,  and  will  be  made  out 
eacji  time  in  duplicate^  one  copy  for  file  in  the  telegraph  office,  for  transmission  by 
telegraphy  and  the  other  for  transmission  by  mail  to  this  Office. 

In  making  the  duplicates  of  this  form,  carbon  paper  and  a  lead  pencil  will  be  used, 
and  loth  copies  written  at  the  same  time. 

The  time  of  filing  in  the  telegraph-office  and  the  transmission  of  the  reports  must 
be  filled  in  by  the  telegraph-operator  who  recei'ves  and  transmits  them,  aud  verified 
by  his  signature. 

133.  Form  15  is  for  the  Synopses  and  Indications,  a  copy  of  which,  properly  filled 
up,  vyill  be  posted  with  each  bulletin  at  all  stations  where  they  are  received,  and  at 
which  the  Farmers'  Bulletins  are  not  printed.  The  midnight  Indications  will  be  used 
with  the  morning  bulletin,  and  morning  Indications  Avith  the  afternoon  bulletin, 
whenever  practicable.  At  stations  where  the  afternoon,  and  not  the  midnight.  Indi- 
cations are  received,  they  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Washington  must  be  plainly  written 
upon  the  form. 

134.  Observers  will  caU  the  especial  attention  of  the  publishers  of  such  papers  as 
rint  the  reports  without  proper  official  heading,  time,  and  date,  to  the  omission,  and 
ave  it  corrected  when  possible,  as  a  matter  of  justice  to  this  Office  and  to  their 

readers. 

135.  Form  16  is  the  meteorological  chart,  to  be  made  out  monthly  at  each  station, 
and  forwarded  by  mail  to  this  Office  not  later  than  the  10th  of  the  month  succeeding 
that  for  which  it  forms  the  record.  In  filling  up  this  form  the  following  instructions 
will  be  observed : 

The  time  of  beginning  and  ending  of  all  auroral  displays  will  be  recorded  in  the 
spaces  between  the  two  upper  lines,  and  under  the  proper  dates,  neatly  written  in 


510 


REPOET  OP  THE  CHIEF  SIGNAL  OFFICER. 


black  iuk  ;  wlien  uo  auroras  have  been  observed,  the  words  "No  Auroras  observed" 
will  be  written  opposite  to  the  heading  for  these  data. 

For  the  thermometer,  take  the  daily  observations,  and,  with  a  sharp  pencil  make  a 
dot  on  the  chart  at  the  height  at  which  the  dry-bulb  thermometer  stood  at 'the  first 
observation  of  the  first  day  of  the  mouth  at  its  proper  relative  distance  from  the  12 

m.  (midday)  line,  as  shown  in  Plate  .    Dot  in  a  similar  manner  each  of  the  seven 

observations.    Join  these  dots  with  the  pencil,  and  afterwards  trace  them  with  ink. 

Continue  the  same  process  with  the  wet-bulb  thermometer,  reduced  barometer  ac- 
tual barometer,  velocity  of  the  wind,  and  the  relative  humidity,  marking  the  direction 
of  the  wind  ia  small  letters  at  the  point  corresponding  to  the  exact  local  time  at  which 
each  observation  was  taken. 

The  average  amount  of  clouds  for  each  day  will  be  given  in  the  space  immediately 
above  the  29.00  inch  line  on  the  chart,  dividing  the  squares  into  1,  2  3  and  4-4th8 
respectively.      ■  '   >  > 

The  character  of  the  sunset  prediction,  made  each  day  at  sunset,  will  be  noted  in 
the  squares  immediately  above  those  used  for  the  record  of  the  clouds,  and  hi  the  fol- 
lowing manner:  When  the  prediction  is  fair,  by  a  red,  yellow,  or  a  green  square,  as 
the  case  may  be;  when  foul,  by  a  blue  square,  and  when  doubtful,  by  a  half-red  and 
half-blue  square ;  the  colored  squares  being  of  the  same  size  as  those  used  to  indicate 
the  amount  of  cloudiness. 

The  line  representing  the  actual  barometer  (the  barometer  corrected  for  temperature 
and  instrumental  error  only)  will  be  drawn  with  rtd  ink,  and  the  line  for  the  reduced 
barometer  with  UacTc  ink,  so  that  the  two  may  be  easily  distinguished  from  each  other - 
aud,  on  the  left  margin,  opposite  to  the  line  representing  the  actual  barometer  read- 
ings, the  words  "  Barometer  Actual"  will  be  written.  i 

In  case  the  scale  on  the  chart  does  not  extend  low  euough  to  comprehend  the  actual 
barometer  readings,  opposite  to  the  reference  line  for  30.00  inches  will  be  entered  with 
red  ink  the  number  of  the  inch  nearest  to  the  normal  barometer  (corrected  for  tempera- 
ture and  instrumental  error)  and  the  scale  graduated  above  and  below  it  of  sufiacient 
compass  for  the  range  of  the  actual  barometer;  and  on  the  left-hand  maro-in  the  fol- 
lowing note  will  be  written : 

"For  (give  name  of  station)  the  reference  line  marked  30.00  inches  on  the  chart  for 

reduced  (sea  level)  readings  is  to  be  read  inches  for  actual  barometer,  which 

figures  see  in  red  ink  opposite  said  line." 

This  note  and  the  scale  must  invariably  be  written  with  red  ink. 
The  rain  and  dry  winds  for  the  month  will  be  entered  on  the  bottom  margin  imme- 
diately to  the  left  of  the  ' '  Total  Rainfall,"  thus : 


Number  of  rain  and  snotv  storms  preceded  hy  winds  from  the 


N. 

ITW. 
f 

w. 

S. 

SE. 

E. 

NE. 

Calm. 

0 

0 

1 

2 

1 

0 

In  deciding  whether  a  day  is  clear,  fair,  or  cloudy,  its  character  will  be  determined 
by  taking  the  sum  of  the  entire  number  of  fourths  of  clouds  observed  at  7  a.  m.,  2  p. 
111.,  and  9  p.  m.  A  clear  day  will  bo  one  in  which  the  sum  of  the  observed  fourths  is 
three  or  loss  than  three;  a  fair  day,  one  in  Avhich  the  sum  is  from  four  to  eight,  iu- 
clnsive  ;  aud  a  cloudy  day,  one  for  which  the  sum  is  from  nine  to  twelve,  inclusive. 

In  filling  up  Form  16,  the  averajje  cloudiness  (in  fourths)  for  the  day  will  be  en- 
tered. Average  cloudiness  will  bo  found  by  dividing  by  three  the  sums  above  taken, 
and  will  be  indicated  as  follows : 

0  when  the  sum  of  the  three  observations  is  0  or  1. 
,  1  when  the  sum  of  the  three  observations  is  2,  3,  or  4. 

2  when  the  sum  of  the  three  observations  is  5,  6,  or  7. 

3  wlieu  the  sum  of  the  three  observations  is  8,  9,  or  10. 

4  when  the  sum  of  tho  tlirce  observations  is  11  or  12. 

The  commencement  of  raiu  or  snow  will  be  indicated  by  a  fine  lino  ono-sixteontli  of 
an  inch  or  less  in  length;  tho  rate  of  fall  by  a  brokoii  curved  lino  iiidicatin';  iho 
gn^;t,tor  or  less  rapidity  of  tlu^  H.■l,l^(^ ;  ;mi(I  IIkJ  .■inimmt  oC  waIcv  li\  .-i,  lu'.'n  \'  val^lit 
line,  coiilonnably  to  any  adopliMl  nciilr,  :i,nil  iis  rdno  iv.sliiio        Mi.^ '|i(iin(' 

r<^|)^(^s(■Ilting  tli(\  tiin(*  it  ceased.  Slioiild  rain  or  .sniuv  coii I  i n iic  la II inn  -iVl,  r  nii.lnii;lit 
dC  any  da,y,  llio  luiaA'y  straiglit  line  sliowing  tlie  ii.niouut  wliicli  has  lalh  ii  nji  In  ih-.vl 
timcwill  1  in  dra  wn,  while  a  second  br(d<(!ii  curved  line  will  Ins  .'ilai  lnl  lo  hIiow  IIkn 
conliuiiaiico  of  the  same.    When  tho  time  of  commouconiwit  and  ending  ol'  rain  is 
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known  the  lines  will  be  drawn  in  blaek ;  but  when  the  time  is  not  known  (this  ought 
only  to  happen  at  night)  the  lines  to  express  the  data,  whether  the  commencement  or 
ending,  or  both,  as  the  case  may  be,  will  be  drawn  on  the  chart  at  the  place  repre- 
senting the  time  at  which  the  commencement  or  ending  is  believed  to  have  occurred, 
and  in  red  ink. 

As  no  fixed  scale  can  be  given  for  recording  the  amount  of  precipitation,  it  will  be 
necessary  for  observers  to  adopt  one,  which  should  be  made  to  comprehend  the  great- 
est amount  of  rainfall  to  be  recorded  in  any  one  storm  on  any  one  date,  but  in  all 
cases  the  scale  used  must  be  divided  into  equal  fractional  jMrta  of  inches. 
■  When  separate  storms  occur  on  the  same  day,  separate  records  of  amount  should  )j6 
made. 

Different  colored  inks  must  be  used  for  the  several  lines  when  the  readings  of  tlio 
different  instruments  run  close  together  or  cross  each  other  frequently. 

In  forwarding  the  charts  by  mail  they  must  never  be  folded,  but  be  rolled  neatly 
and  compactly  around  the  paper  tubes  furnished  for  that  purpose.  As  they  are  in- 
tended lor  future  reference,  care  must  be  taken  to  make  the  data  given  upon  them  an 
accurate  summary  of  the  station  observations  for  each  month,  as  compiled  from  the 
ofiQcial  records. 

The  mean  relative  humidity,  mean  barometer,  actual  and  reduced,  mean  tempera- 
ture, prevailing  wind,  total  movement  of  the  wind,  and  total  rainfall  for  the  month 
must  be  entered  in  their  proper  places  on  the  margin  of  the  chart. 

The  name  of  the  station  and  month  for  which  prepared  must  always  be  plainly 
written  on  the  right  margin  of  the  form.  The  range  of  temxjerature  will  be  shown  for 
each  day  by  a  vertical  line  crossing  the  temperature  curve,  as  shown  in  Plate  ■ — . 
Care  must  be  taken  not  to  use  too  much  ink  in  recording  the  rainfall,  average  cloudi- 
ness, and  sunset  predictions,  as  it  penetrates  the  paper  and  injures  the  chart. 

i;56.  Form  22  is  used  for  the  record  of  the  daily  and  monthly  averages  of  the  ba- 
rometer and  thermometer,  the  prevailing  direction  of  the  wind,  amount  of  rainfall, 
and  other  da.ta  for  the  month  designated  by  the  headings  of  the  form. 

In  filling  up  this  form  the  daily  averages  of  the  thermometer  readings  for  the  local 
series  of  observations  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p.  m.,  and 
double  the  9  p.  m.  observations  by  four. 

The  average  daily  humidity  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2 
p.  m.,  and  9  j).  m.  observations  by  three.  The  monthly  averages  will  be  obtained  by 
dividing  the  sum  of  the  daily  averages  by  the  number  of  days  in  the  month. 
_  The  monthly  average  of  each  series  of  the  telegraphic  (actual  and  reduced)  observa- 
tions will  be  obtained  by  dividing  the  sum  of  the  observations  recorded  in  each  col- 
umn by  the  number  of  days. 

The  total  movement  of  wind  during  the  month  will  be  the  number  of  miles  counted 
from  midnight  of  the  last  day  of  one  month  to  midnight  of  the  last  day  of  the  succeed- 
ing month,  and  will  be  the^  actual  number  recorded  in  the  month.  The  maximum 
velocity  of  wind  for  each  day  will  be  calculated  from  the  record  sheet  from  midnight 
to  midnight,  as  explained  for  computing  other  velocities. 

In  filling  up  that  portion  of  the  form  prepared  for  rain- wind  data,  the  following 
rules  will  be  observed :    In  the — 

First  column,  record  day  of  month  and  year. 

Second  column,  record  whether  rain,  snow,  hail,  or  sleet. 

Third  column,  record  actual  time  of  commencement  (hour  of  day),  and,  in  case  it 
commences  before  the  ending  of  the  preceding  month,  the  date  also. 
Fourth  column,  record  actual  time  of  ending  (hour  of  day). 

Fifth  column,  record  direction  from  which  wind  was  blowing  at  each  observation 
during  continuance  of  precipitation. 

Sixth  column,  record  direction  from  which  wind  was  blowing  at  each  of  the  three 
observations  immediat&lj  preceding  the  commencement  of  precipitation. 

Seventh  column,  record  direction  from  which  wind  was  blowing  at  each  of  the  three 
observations  immediately  following  the  ending  of  i^recipitation. 

The  wind  directions  recorded  in  columns  5, 6,  and  7  must  follow  each  other  in  the 
order  in  which  the  observations  are  taken. 

When  precipitation  begins  and  ends  between  observations  the  words  "No  observa- 
tion" will  be  written  in  the  column  headed  "Direction  of  wind  during  rain  or  snow." 

When  an  interval  of  5  hours  occurs  between  the  ending  of  precipitation  and  its 
recommencement  separate  storms  should  be  recorded. 

Storms  in  which  the  amount  of  precipitation  is  too  small  to  measure  should  not  be 
considered. 
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The  following  ia  an  example  of  the  proper  method  of  recording  those  data: 


1874. 
Dec.  1. 
Deo.  3. 
Dec.  4. 
Dec.  6. 
Deo.  13. 
Dec.  16. 
Deo.  20. 
Dec.  22. 
Dec.  26., 
Dec.  28.. 
Dec.  29.. 


Time  of 
commence- 
ment. 


8. 40  p.  m . 
9. 40  p.m. 
6. 40  a.  m , 
2.  06  p.m. 
11.  50  a.  m 
7.30  p.m. 


Time  of 
ending. 


9. 25  a.  ] 


I.  30  a.  m  .  - 
11  a.  m  

II.  80  p.m. 
11. 45  p.m. 

8  p.  m  

4  p.  m  

11. 10  p.m. 


3.  30  a.  1 


Direction  of 
wind  during 
rain,  snow, 
hail  or  sleet 
at  each  ob- 
servation. 


Ni;.,lfE.,  NE. 
No  observation 
S.,S.,  S.,SW.. 

w.,sw.,s.o.. 


Direction  of 
wind  at  three 
('■*}  observa- 
tions preced- 
ing rain,  snow, 
hail  or  sleet. 


W.,  S.,  S  

S.,S.,S  

S.,  S.,  S  

NE.,  NE.,  STE 

s.,  s.,s  

S.,  S.,  NE  

S.,  SW.,  S  


Direction  of 
wind  at  thiee 
(3)  obsen'a- 
tions  follow- 


S.,  S.,  S. 

N.,K.,5r. 

S.,  S.,  NW. 
SW.,SW.,N"W 
NW.,JJA,T.,N. 
S.,S.,SW. 
H".,  N".,  W. 

]SrW,NW.,N"W 


Special  attention  will  be  given  to  Form  22,  and  the  several  colnmns  will  be  added 
up  tojw,  both  by  the  observer  and  the  assistant,  in  order  to  secure  accurate  results 
Copies  of  this  form,  properly  filled  up,  wiU,  at  the  end  of  each  month,  brfSnished  by 
observers  to  as  many  of  the  newspapers  and  other  periodicals  published  at  their  sta^ 
tions  as  may  desire  to  make  use  of  it.  One  copy  will  also  be  forwarded  to  this  Office 
on  the>«  day  of  the  month  succeeding  that  of  which  it  forms  the  record?  ManiSld 
J^Xund  necesfary^  ^^^'^^  ^^^^^  ^  '^'^e  monthly^ssue 

137.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  sio-nals 
and  will  be  filled  up  and  forwarded  weekly  to  this  Office.  ^  ni^nais, 

Care  must  be  taken  by  the  observer  to  accurately  record  the  time  of  commencino- 
time  when  at  its  height,  and  time  of  ending  of  each  gale,  with  prevailin™rect°m 
W^f  .T*  l^-T""^.  'Y'^'S  direction  of  tie  wind  at  he 

time  of  the  highest  velocity  of  every  storm  which  passes  over  his  station  whether 
cautionary  signals  Avere  ordered  for  it  or  not.  sfciiion,  wnouier 

.r.t  ^'^T^^  reported  as  justified  unless  the  wind  attains  a 

velocity  of  twemy-hve  miles  per  hour.  <*i.td,ius  a, 

A  signal  must  never  be  reported  jj«r«v  justified,  but,  should  the  wind  in  the  vicinity 
of  a  station  be  sufliciently  great  to  justify  a  display  of  the  signal,  while  at  the  station 

and  the  fo'^.^s*  ''Z'"^  f  S'^^^  ^^""^^  bel-eported  as  not  jusSed" 

and  the  facts  m  the  case  be  noted  m  the  column  for  remarks,  gi\  ing  the  character  of 
sea,  nature  and  extent  of  disasters,  and  any  other  data  which  would  enabirtwroffico 
to  arrive  at  a  proper  conclusion  in  the  case. 

wind^'.lnH^'ii''^  ^'^l      reported  justified  as  to  velocity  when  the  velocity  of 

wind  duiing  the  display  of  that  signal  reaches  twenty-five  miles,  but  not  iustified  "s 
to  direction  when  the  direction  of  wind  is  not  oil-shore,  and  fully  iustifienhen  the 
^Iran^onwri*'-?*^-'^^  ""^^^  '^"^^  '^'^  ^^^«<'«'"^  of  .^i^dTs  off-sW 

nrrW  wnf  ^1'  M't^^i^ote  must  be  made  in  connection  therewith  to  the  efi-ect  that  the 

r,u^.i*llToZrN^fll«?''''^'"  "^"^  bo  noted  such  special  cases  of  benefits  to  com- 
M  ,t  - 1  wwi      ^n*^™"*''      "^ay  come  to  the  observer's  knowledge.    It  will  also  be 

::^'::l^^!Z^t^^''''  "'^^  --^^  -^^^^  <^^-^^on' 

r'>f^!^Zfii!Z^!tfy^T  cn.itionary  staiion  will  be  reported  so 

i.ir  as  tliey  come  within  the  knowedge  of  the  observer.  In  eiviu.v  this  information 
r'urH^rt'of  ""''^  ""^^  forwarded  with  Form  23,  fastened  upon  a  sepal 

i.itc  Hlieet  of  paper  in  such  manner  that  they  can  bo  easily  detached  for  pasting  in  the 


office  scrap-books. 

140.  Form  20  is  tlio  Kivc 
headings,  and  posiid  in  nii 
to  the  reports  and  inert,  lli 
location  of  each  ]>\:u  i^  did 
Itlied  regularly  t<i  <'.irli  d; 
be  forwarded  to  tliis  ( )r(i(  (i 


•  Bulletin,  and  will  be  filled  up  as 
li  places  as  are  found  iiecesaary  i< 

*  AVM-nts  of  business  men  iuten'sicd 
^idM.y  must  be nijiorl cd  to  Miis  (^I'li 
d.v  nc\vH|):i,|.ci-  ind)li,slH.d  n| 
on  S:itnnl;iv  oC.a.di  ^ycrk. 


ic.-ilcd  by  tbe  several 
.<<  wnil.-ildo  publicity 
h.Mn.  ■^lu^  n;MUO  and 
A  copy  must  be  sup- 
ni,  and  one  copy  will 
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142.  Form  28  is  for  use  at  all  river-stations,  "wlietlier  regular  or  special,  and  will  be 
forwarded  weekly  to  this  Oifice,  properly  filled  up,  as  indicated  by  the  several  head- 
ings. Under  the  head  of  "Remarks"  on  this  form  will  be  noted  all  unusual  occur- 
rences connected  with  the  stage  of  water  in  the  river  at  and  near  the  station,  such  as 
the  presence  of  floating  ico,  timber,  &c. ;  formation  and  breaking  of  ice-gorges  and 
other  obstructions ;  damages  to  levees ;  time  of  opening  and  closing  of  navigation ; 
accidents  to  gauge,  or  change  in  location  of  same,  &c. 

144.  Form  32  is  the  monthly  report  of  observations  of  the  temperature  of  water,  of 
which  two  copies  will  be  forwarded  to  this  Office  on  the  first  day  of  the  month  suc- 
ceeding that  of  which  it  forms  the  record.  The  precise  nature  of  the  sx)0t  where  the 
water-temperatures  are  taken  must  be  noted  under  the  head  of  "Remarks." 


146.  Form  34  is  for  the  anmial  mean,  or  meteorological  summary,  which  must  bo 
posted  up  in  a  conspicuous  place  in  the  observer's  offlce.  On  this  form  will  be  entered, 
on  the  first  day  of  each  month,  the  data  for  the  preceding  month,  as  indicated  at  the 
top  of  the  several  columns.  A  carefully-compared  copy  of  this  form  must  be  forwarded 
to  this  Office  within  fifteen  days  after  the  close  of  the  year  of  which  it  forms  the 
record,  the  original  being  kept  for  station-reference.  Frames  for  the  display  of  this 
form  will  be  supplied  on  requisition.  » 


153.  In  the  Daily  Journal  will  be  entered  all  matters  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual 
atmospheric  appearances  and  disturbances,  giving  in  each  c-ise,  when  possible,  the 
time  of  beginning  and  duration  of  each.  Whenever  a  meteor  is  seen  by  any  observer, 
the  "cloud"  left  by  the  meteor  will  be  carefully  noticed,  both  as  to  its  appearance 
and  the  direction  in  which  it  floats,  and  a  record  and  full  description  of  the  meteor 
and  cloud  will  be  entered.  Especially  will  the  observer  enter  a  detailed  account  of 
the  characteristic  phenomena  of  every  serious  storm  that  passes  over  his  station. 

154.  Observers  will  be  particular  to  note  in  the  journal  every  display  of  aurora, 
seeking  by  inquiry  of  others,  if  necessary,  to  make  their  record  complete. 

If  the  heavens  are  obscured  by  clouds  so  that  the  aurora,  if  present,  cannot  be  ob- 
served, the  word  "obscured"  will  be  entered  in  that  part  of  the  record  devoted  to 
auroral  displays.  If  the  sky  is  sufficiently  clear  for  observation,  the  words  "  aurora" 
or  "no  aurora"  will  be  entered,  according  as  one  is  visible  or  not.  When  observed,  a 
full  account  of  the  phenomenon  will  be  entered  in  the  journal,  showing  the  exact 
minute  of  beginning  and  ending  of  the  aurora  and  the  principal  phases  of  changes 
that  it  experiences.  The  following  particulars  should  be  especially  noted :  the  azi- 
muth and  altitude  of  each  extremity  and  of  the  crown  of  any  arch  of  light,  and  the 
same  data  for  any  corona  or  glory  that  may  be  formed. 

When  the  obserx^er  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them,  but  it  is  preferable  that  he  should  ob- 
serve directly  the  altitude  and  azimuth. 

155.  Altitudes  are  expressed  by  degrees  from  the  horizon  to  the  zenith.  If  any  cir- 
cle be  divided  into  three  hundred  and  sixty  parts,  and  the  radial  lines  connect  these 
parts  with  the  center,  each  pair  of  lines  siibtend  an  angle  of  one  degree;  the  fourth 
part  of  the  circle  will  subtend  an  angle  of  ninety  degrees,  or  one  right  angle,  and  the 
corresponding  radii  are  perpendicular  to  each  other;  thiis  the  zenith  (that  point  in 
the  heavens  immediately  above  the  observer)  is  ninety  degrees  from  the  horizon,  or, 
in  other  words,  its  altitude  is  90°.  A  point  half-way  uj)  from  the  horizon  to  the  zenith 
has  an  altitude  of  45°. 

Azimuths  are  also  expressed  in  degrees,  but  are  measured  on  the  horizontal  j^lane, 
and  will  be  recorded  as  is  done  in  astronomy,  from  the  south  point  to  the  westward, 
passing  successively  the  west,  north,  and  east  .points  of  the  compass  until  360°  have 
ijeeu  passed  over,  and  the  south  point  is  again  reached. 

156.  Observers  must  be  particular  as  to  the  date  ot  the  aurora;  and  when  it  begins 
in  the  evening  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it 
will  be  entered  as  occurring  on  the  j^sns*  day,  but  its  details  will  be  given  in  the  record 
as  occurring  between  the  hours  of  its  actxial  beginning  and  ending.  Thus  an  aurora 
that  began  on  the  evening  of  the  12th  of  January  and  continued  until  the  early  morn- 
ing of  the  13th  would  be  entered  as  the  aurora  of  the  12th,  but  its  details  would  be 
recorded  as  occurring,  for  instance,  between  the  hours  of  10  p.  m.  of  January  12  and  2 
a.  m.  of  January  13. 

157.  All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will 
be  made  under  or  opposite  to  that  day,  and  not  for  a  subsequent  date.  For  example, 
an  auroral  display  occurring  May  23  should  be  entered  opposite  that  date,  and  not 
referred  to  on  the  24th  as  having  occurred  "last  evening/' 

158.  At  stations  west  of  the  Mississippi  River  observers  will  note  the  date  of  appear- 
ance of  Rocky  Mountain  locusts ;  the  direction  from  which  they  come;  the  direction 
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and  velocity  of  wind  and  character  of  weather  at  time  of  appearance ;  the  lencrth  of 
time  they  remain  in  the  neighborhood  of  the  station,  and  amount  of  dama-e  done  bv 
them ;  the  direction  and  velocity  of  flight ;  direction  of  flight  when  they  leave  • 
whether  they  fly  with  or  against  the  wind  ;  whether  or  not  they  laid  eggs  in  ereat 
quantities  m  the  surrounding  country ;  what  means  were  taken  to  destroy  the  eggs  or 
the  locusts,  and  any  other  information  that  can  be  obtained  on  this  subject.  In  addi- 
tion to  this  a  summary  m  regard  to  their  appearance,  numbers,  damage  done  &c 
will  be  made  as  the  concluding  part  of  the  abstract.  Immediately  after  the  30th  of 
June  ol  each  year  a  report  on  the  Rocky  Mountain  locust,  giving  the  fol lowing  data 
covering  the  period  from  the  first  of  July  pj-eceding,  will  be  made :  s 

(1.)  Date  and  time  of  day  of  the  arrival  of  swarms;  la,  direction  and  force  of  wind 
at  the  time ;  16,  temperature  and  character  of  the  weather  at  the  time  (clear  or  cloudvl  • 
Ic,  direction  of  the  flight,  density,  and  extent  of  swarms. 

(2.)  Date  and  time  of  day  of  the  departure  of  swarms;  2a,  direction  and  force  of 
the  wind  at  the  time;  2b,  temperature  and  character  of  the  weather  at  the  time  •  2c 
direction  of  the  flight,  density,  and  extent  of  the  swarms.  '  ' 

(3.)  Date  when  the  first  eggs,  if  any,  were  deposited  during  the  year. 

(4.)  Date  when  the  eggs  were  most  numerously  hatching  during  the  year. 

(5. )  Nature  of  the  soil  and  situations  in  which  the  eggs  were  most  largely  deposited 

(6. )  Nature  of  the  soil  and  situations  in  which  the  young  were  most  numerously 

(7. )  Date  at  which  the  first  insect  acquired  full  wings. 
(8.)  Date  when  the  winged  insects  began  to  migrate. 
(9.)  Estimate  the  injury  done  in  your  county  ^nd  State. 
(10.)  Crops  which  suffered  most. 
(11.)  Crops  most  easily  protected. 
(12.)  Crops  which  suffered  least. 

(13.)  The  prevailing  direction  in  which  the  young  insects  traveled  and  any  other 
lacts  in  relation  to  the  marching  of  the  young. 

(14.)  The  means  employed  in  your  section  for  the  destruction  of  the  unfledged 
insects  or  to  protect  crops  from  their  ravages,  and  how  far  these  have  proved  sa*is- 
iiictory. 

(15.)  The  means  employed  in  your  section  for  the  destruction  of  the  winged  insects 
or  to  protect  crops  from  their  ravages,  and  how  far  these  have  proved  satisfactory 

(16.)  Descriptions  and,  if  possible,  figures  of  such  mechanical  contrivances  as  have 
proved  useful  in  your  locality  for  the  destruction  of  either  the  young  or  the  wino-ed 
insects.  ^  o 

(17.)  To  what  extent  have  birds,  domestic  fowls,  and  other  animals,  domestic  or 
wild,  been  useful  in  destroying  these  insects  ? 

159.  Observers  must  pay  particular  attention  to  accuracy  in  the  use  of  the  terms 
''morning"  and  ''evening,"  and  will  be  governed  by  the  following  instructions  in  refer- 
ence to  them : 

Midnight  is  the  moment,  127;..  OOw.  00s.,  and  is  the  beginning  or  first  moment  of  the 
new  day,  and  should  receive  the  date  of  that  day.  Thus,  whatever  happened  in  the 
afternoon  of  June  10,  at  117t.59m.  59s.,  happened  at  11/).  mm.  59s.  p.  m.  June  10;  what- 
ever happened  one  second  later  was  at  midnight  of  June  10  and  11,  and  at  one  second 
later  at  12/1.  00m.  01s.  a.  m.  of  J iine  11.  At  midday  of  same  date  whatever  happened 
at  ll/(.  59w.  59s.  happened  at  llh.  59m.  59s.  a.  m.  June  11 ;  at  one  second  later  it  was 
noon  Juno  11 ;  at  one  second  later  it  was  12/(.  00m.  01s.  p.  m.  June  11. 

160.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  mailed  to  this  Office 
from  stations  east  of  the  100th  meridian  as  soon  as  possible,  and  not  later  than  the  5th 
day  ol  each  month.  At  stations  west  of  that  meridian  they  must  be  mailed  as  soon 
as  possible,  and  not  later  than  the  second  of  the  month.  This  abstract  must  contain 
all  thfl  important  entries  of  the  journal,  csiiocial  care  being  taken  to  exclude  all  mat- 
ters relating  to  the  ordinary  routine  of  observations  that  are  given  on  the  various 
forms.  The  abstract  should  show  clearly  and  briefly  all  matters  of  interest  not  pro- 
vided for  in  the  regular  forms,  such  as  flight  of  birds,  early  vegetation,  the  movement 
of  the  Rocky  Mountain  locust  (at  stations  west  of  the  Mississippi  River),  meteoric  and 
auroral  displays,  earthquakes,  thunder-storms,  distant  lightning,  high  winds  and  gales 
the  occuri  oiico  of  frost  (particularly  first  frost  and  first  killing  frost),  first  ice,  fog,  polar 
bands,  zodiacal  light,  and  other  unusual  atmospheric  phenomena,  giving,  whenever 
practicable,  the  time  of  beginning  and  duration  of  each.  In  each  day's  abstract  the 
subject  of  auroras  and  the  character  of  the  sunset  will  be  noted  briefly  in  the  author- 
ized manner. 

Wiieuevcr  a  tornado  occurs  in  the  vicinity  of  any  station  the  observer  will  make 
diligent,  .'llort  (o  obt;i.in  .'Ml  ;iccnni,lH>  description  of  all  motorological  (^lonu•Ills  ncoom- 
jianyiiif^  the-  Idriiado;  the  liour  a.iwl  date  of  occnrrenco ;  direction  of  inoveincnl. ;  ap- 
jicai  anre  ot  the  cloiidH  ;  direi  t.ion  of  the  whirl;  rain-fall:  accompanying  noise;  longtli 
ol  track;  average  width  at  dilForent  points  ;  amount  ot  destruction  to  life  and  prop- 
erty, «fcc.    So  much  of  this  information  will  be  given  as  can  bo  learned  without  leav- 
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ing  station  for  such  time  as  to  require  special  permission.  The  report  required  by 
these  instructions  will  be  entered  in  the  journal,  and  also  reported  to  this  Office  in  the 
monthly  abstract. 

161.  The  folio-wing  additional  subjects  will  be  noted:  All  changes  in  the  working 
force  of  the  station,  with  the  date  and  nature  of  such  change ;  all  movements  of  office 
or  instruments,  with  date  of  such  movement,  and  authority  for  making  the  same.  The 
condition  of  instruments  and  of  other  public  property  will  form  the  closing  part  of 
each  abstract — the  instruments  named  separately,  and  the  official  number  of  each  one 
given.  When  any  instrument  is  reported  unserviceable  or  out  of  order,  the  nature 
of  the  fault  will  be  stated,  and  also  whether  a  new  one  is  required  to  replace  it.  When 
repairs  can  be  made  on  station,  this  fact  will  be  stated,  with  estimated  cost. 

162.  At  river-stations  all  special  phenomena  affecting  navigation  will  be  noted, 
such  as  the  date  of  high  and  low  water  during  the  month,  with  monthly  range  at  sta- 
tion ;  closing  of  the  river  by  ice  or  from  any  other  cause ;  formation  of  ice  or  other 
gorges,  with  effect  upon  navigation,  &c. 

163.  At  lake  and  sea-coast  stations  the  opening  and  closing  of  navigation,  with  the 
name  of  the  first  vessel  to  arrive  and  the  last  one  to  depart,  with  the  nature  of  the 
cargo  in  each  case  and  the  number  of  cautionary  and  off-shore  signals  displayed  during 
the  month  will  be  reported,  with  results  as  far  as  known  at  each  station  ;  number  of 
storms  that  passed  over  station  for  which  cautionary  or  off-shore  signals  were  not 
ordered,  dates,  with  velocity  of  wind,  being  stated  in  each  instance  ;  and  at  all  stations 
a  summary  of  the  sunset  predictions,  the  number  of  each  kind  verified  and  the  num- 
ber not  verified,  will  be  made,  and  in  case  one  or  more  predictions  may  have  been 
missed,  an  explanation  of  their  absence  must  be  made  in  the  summary. 


ORIGINAL  RECOED  OF  OBSERVATIONS. 

188.  The  "Original  Eecord"  is  intended  to  furnish  the  Central  Office  with  data  for 
the  correction  of  errors  made  at  the  several  stations  in  reducing  and  copying  the  ob- 
servations. To  make  it  of  any  value  for  this  purpose  the  readings  of  the  different 
instruments  must  be  entered  as  made,  and  not  copied  in  from  a  slip  of  paper.  Observers 
will  habitually  carry  this  book  when  making  an  observation,  and  enter  the  readings 
in  j;cnciZ  as  noted  at  the  time.  They  will  also  use  this  book  for  making  the  proper 
corrections,  as  indicated  by  the  marginal  references.  Pen  and  ink  must  not  be  used 
for  entering  any  observation  or  correction. 

The  velocity  of  the  clouds  will  be  indicated  by  a  single  letter,  following  the  direc- 
tion, as  follows:  C  for  "no  perceptible  movement,"  S  for  "slowly,"  and  E  for 
"  rapidly." 

The  character  of  wind  will  be  indicated  by  the  letters  S  for  "  steady"  and  V  for 
"  variable,"  following  both  the  direction  and  velocity. 

The  occurrence  of  first  "Frost"  at  station  will  be  noted  in  this  book  under  its  proper 
date  and  time,  and  reported  to  the  Central  Office  by  telegraph  in  the  prescribed  manner. 

Precipitation  which  is  too  small  to  measure  will  be  noted  in  the  proper  space  by  a 
dash  ( — ),  and  the  words  "  Too  small  to  measure"  written  on  the  margin  of  the  page ; 
the  person  who  takes  the  observation  always  being  careful  to  connect  the  dash  ( — ) 
and  the  note  by  an  asterisk  (*)  or  other  proper  reference-mark. 

Haze,  smoke,  and  fog  must  not  be  recorded  in  fourths,  but  as  "light,"  "dense,"  &c. 

The  occurrence  of  frost  (except  first  frost),  halos,  coronse,  &c.,  being  more  properly 
journal  entries,  will  not  be  recorded  in  the  original  record  of  observations. 

In  recording  the  amount  of  clouds,  the  upper  should  be  noted  as  "  hidden"  when 
wholly  obscured  by  the  lower  or  fog ;  when  more  than  one  kind  of  upper  is  observed 
all  the  kinds  will  be  entered  in  the  space  for  upper  clouds,  and  the  amount  and  veloc- 
ity of  each  kind  be  given  in  the  spaces  prepared  for  these  data;  so  also  in  case  more 
than  one  kind  of  lower  clouds  be  observed. 

When  precipitation  begins  and  ends  after  the  last  observation  for  the  day  has  been 
taken,  the  time  of  such  beginning  and  ending  should  be  entered  under  the  head  of 
the  first  observation  of  the  next  subsequent  day. 

The  character  of  rain,  snow,  &c.,  must  invariably  be  designated  as  "light"  or 
"  heavy,"  as  Ihe  case  may  be. 

Whenever,  I'rom  any  cause,  an  observation  is  not  taken,  or  is  taken  late,  the  reason 
therefor  must  be  plainly  written  in  all  records  and  on  all  forms  affected  thereby  in  the 
space  which  such  observation  would  have  occupied  had  it  been  taken. 

If  an  observation  is  taken  fifteen  minutes  or  more  late,  it  will  be  recorded,  with  the 
exact  time  at  which  it  was  taken,  but  it  will  not  be  used  in  the  computation  of  any  of 
the  means  of  the  station  ;  which  fact  must  be  clearly  set  forth  by  a  remark  in  con- 
nection with  such  observation  whenever  recorded. 

In  case  an  instrument  becomes  unserviceable,  tiie  word  "  blank  "  will  be  written  in 
the  spaces  for  its  readings,  and  an  explanatory  note  made  in  connection  therewith. 
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The  name  of  the  person  taking  observations  must  be  signed  in  the  spaces  for  that 
purpose  at  the  bottom  of  the  page,  and  to  each  observation. 

Changes  of  the  barometer  since  preceding  observations  will  not  be  noted  in  this 
book. 

All  times  of  the  beginning  and  ending  of  precipitation  must  be  recorded  when  the 
interval  between  showers  equals  or  exceeds  fifteen  (15)  minutes. 

Under  no  circumstances  are  observers  allowed  to  make  erasures  or  alterations  in  any 
observation  recorded  in  the  original  record  of  observations,  nor  is  it  allowable  to  write 
one  figure  over  another  after  it  has  been  recorded.  If  an  error  has  been  made,  the 
correct  reading  will  be  noted  on  the  margin  of  the  page,  in  connection  with  an  explan- 
atory note  in  reference  thereto. 

The  book  will  be  forwarded  to  this  Office  not  later  than  the  10th  of  the  month  suc- 
ceeding that  of  which  it  is  the  record. 

249.  Observers  will  give  close  attention  to  the  observation  and  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  weather,  and  report  them  promptly  to  this 
Office.  The  following  points  should  be  particularly  noted  before,  during,  and  after  a 
storm  or  change  of  weather :  Direction  and  force  of  the  wind  ;  kind,  direction,  motion, 
and  appearance  of  the  clouds ;  action  of  the  barometer  and  thermometer,  and  such 
other  purely  local  causes  as  appear  to  influence  the  results. 

250.  The  attention  of  sergeants  or  other  enlisted  men  in  charge  of  stations  is  directed 
to  the  fact  that  they  are  required  to  make  their  reports  absolutely  correct,  and  that 
any  shortcoming  in  this  respect  renders  them  liable  to  punishment.  Aside  from  this, 
it  should  be  kept  constantly  in  mind  that  a  single  incorrect  report  may  cause  the  loss 
of  life  and  property  to  an  unknown  amount,  and  all  reports  must  be  made  with  this 
responsibility  clearly  in  view.  Whenever  an  observer  is  unable  from  any  cause  to  get 
in  his  report,  properly  corrected,  at  the  regular  hours  of  report,  he  will  not  send  the 
uncorrected  portion,  but  will  write  the  word  "Blank"  in  each  of  the  spaces  that 
would  otherwise  have  been  occupied  by  this  portion  of  the  report.  Observers  will 
never  send  any  report  or  part  of  report  which  they  have  reason  to  believe  is  incorrect, 
and  will  bear  in  mind  that  it  is  safer  and  more  in  accordance  with  instructions  to  omit 
a  report  than  to  make  a  false  one. 


Paper  23. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

WasUnrjton,  D.  C.,July  2,  1877. 

The  following  rules  in  regard  to  sunset  observations  and  verifications  of  reports 
baaed  upon  them  are  furnished  for  your  information  and  guidance  : 

1.  The  observer  at  each  station  will  note,  each  day,  at  the  exact  time  of  sunset 
(which  he  will  obtain  from  circular  No.  3,  herewith  inclosed),  and  for  a  time  not  to 
exceed  thirty  minutes  after  sunset,  the  character  of  the  western  sky  and  sunset,  and 
will  note  in  writing  on  Form  Y,  in  the  column  for  that  date,  the  character  at  the  time 
as  "Fair  weather  sunset,"  "  Foul  weather  sunset,"  or  "  Doubtful  weather  sunset." 

The  term  "  Fair  weather  sunset  "  will  express  such  condition  of  the  sky,  particu- 
larly the  western,  and  such  character  of  the  sunset,  as  is  considered  to  indicate  a  fair 
day  for  the  day  ensuing. 

The  term  "  Foul  weather  sunset "  indicates  that  the  appearances  are  such  as  to 
presage  a  rainy  day  for  the  day  ensuiuff. 

The  term  "Doubtful  weather  sunset"'  will  indicate  that  the  conditions  are  such  as 
to  leave  the  mind  of  tlie  observer  in  doubt  as  to  what  the  sunset  presages  for  the  fol- 
lowing day. 

The  prediction  is  for  the  period  of  time  from  the  sunset  of  the  day  on  which  the 
prediction  is  made  until  suusc^t  of  the  following  day ;  and  at  the  expiration  of  the 
time  for  wlucli  tlie  iirodiction  is  iiiiHlc  the  observer  will  note  on  Form  Y,  opposite  the 
prediction  and  in  tlie  coliiinii  briidcd  "  RejKjrt  correct,"  the  word  yes  or  no,  according 
as  the  prediction  is  or  is  not  vci  ilicd. 

A  sunset  prediction  of  one  day  is  verified  or  not  verified,  as  the  case  nay  be,  by  the 
weather  of  the  ensuing  day. 

The  prediction  "  Foul "  or  "  Fair"  refers  especially  to  rain,  and  does  not  refer  in  any 
wa.y  to  amount  or  kind  of  i  loiuls  oi-  fog. 

The  prediction  "  I'onl  "  imi-.-mim  Wv.x.l  i.lui  a,iipr;ir;i,n<v,  or  hUv  iiulicates  rain;  if  any 
rain  equaling  or  cx.'c.i'.d III-  o.k^  one-lmndivdth  of  an  incli  fallN  before  sunset  on  the 
ensuing  day  the  prediclrion  is  voi  ified,  and  if  not,  it  is  mil.  vcrilied. 

"Fair"  means  that  the  appearance  of  the  sky  do(is  not  iiidlc,il(\  rain,  and  if  no  rain 
equaling  or  exceeding  one  one-hundredth  of  an  inch  lallN,  l  lic  invdi.  l  ion  is  verified. 
If  any  rain  in  excess  of  this  amount  does  fall,  the  prediction  is  not  ve^■ifu^d. 
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"Doubtful"  sunsets  cannot  be  verified. 

As  soon  as  the  observation  has  been  taken  and  entered  on  Form  Y,  the  report  wiU 
be  enciphered  (or  written)  on  Form  5,  in  duplicate,  and  the  form  handed  to  the  oper- 
4itor  in  the  t  elegraph  ofhce  as  soon  as  possible  after  the  observation  is  taken,  for  trans- 
mission to  . 

The  signature  of  the  operator  must  be  obtained  to  both  copies  of  each  report,  with 
the  exact  time  of  receipt  by  him.  The  operator  will  retain  one  copy  of  the  report ; 
the  observer  will  retain  the  other  copy  until  Monday  of  the  following  week,  when  he 
will  forward  the  retained  copies  by  mail  to  this  Offlce  in  the  same  envelope  as 
Form  X.  ^  ,  . 

In  filling  np  Form  5,  carbon  paper  and  stylus  will  be  used  m  the  following  man- 
ner :  two  sheets  of  the  printed  forms  will  be  raised  up  and  the  piece  of  sheet  tin  placed 
beneath  them  ;  one  of  the  sheets  will  be  spread  smoothly  on  the  tin  ;  on  this  sheet 
will  be  placed  a  piece  of  carbon  paper,  and  the  other  form  will  be  placed  on  this. 
When  the  cipher-words  representing  the  readings  of  the  instruments  are  written  in 
the  proper  spaces  of  the  Form  5,  the  report  will  appear  in  duplicate. 

The  observation^  will  be  written  on  the  Forms  5  in  the  following  manner : 

The  name  of  station  (  )  will  be  written  in  the  upper  left-hand  or  first  space ; 

the  cipher-word  for  the  sunset  prediction  in  the  second  space,  and  will  be  found  in  the 
table  showing  amount  of  clouds  at  the  time,  opposite  the  sunset  prediction,  and  under 
the  letters  showing  the  direction  from  which  the  wind  is  blowing  at  time  of  observa- 
tions. ^     ^         ^  ^ 

In  the  third  space  will  be  written  the  cipher- word  found  opposite  the  observed  read- 
ing of  the  barometer.  . 

In  the  fourth  space  will  be  written  the  cipher- word  found  opposite  the  readings  o± 
the  dry-bulb  thermometer. 

In  tiie  fifth  space  will  be  written  the  cipher-word  found  opposite  the  readings  of 
the  wet-bulb  thermometer. 

In  the  lower  left-hand  space  will  be  written  the  cipher-word  corresponding  to  the 
:amount  of  rain-fall  since  the  observation  of  preceding  day. 

The  report  will  be  signed  with  the  surname  only  of  the  observer. 

Examples  are  given  of  the  proper  manner  of  filling  up  Forms  5.  * 


Finny. 


Eeduce. 


TRANSLATION. 

Station   Deadwood. 

Sunset   "^"^^ 

Direction  of  wind  

Amount  of  clouds  in  fourths  

Barometer  

Dry-bulb  thermometer  

Wet-bulb  thermometer  

Amount  of  rain-fall  since  last  report 


EXAMPLE. 


Fetterman. 

Dimly. 

Calver. 

Fiddle. 

Festive. 

Eebuke. 

S.  E. 
0. 

29.  85. 

69°. 
64°. 

1.20  inches. 


TRANSLATION. 

station   Fetterman. 

Sunset   Doubtful. 

Direction  of  wind   S. 

Amount  of  clouds  in  fourths  f  • 

Barometer  -   24.45. 

Dry-bulb  thermometer   44°. 

Wet-bulb  thermometer   33°. 

Amount  of  rain-fall  since  last  report  85  inches. 
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Hamilton. 


Elope. 


Apron. 


Few. 


Fennel. 


TRANSLATION. 

  Hamilton. 

Sunset  

Direction  of  wind   E_ 

Amount  of  clouds  in  fourths                 a.' 

Barometer   [[\ 18.75. 

Dry-bulb  thermometer  ^  39'o_ 

Wet-bulb  thermometer   23°." 

Amount  of  rain-fall  since  last  rex^ort   None. 

If  no  rain  has  been  collected  in  the  rain-gauge  since  the  last  report  the  cipher- word 
for  rain-fall  will  be  omitted  from  the  report,  and,  until  you  have  received  a  barometer 
the  word  to  express  the  reading  of  that  instrument  wiU  also  be  omitted,  and  the  words 
for  the  readings  of  dry-bulb  and  wet-bulb  thermometers  and  amount  of  rain  fall  be 
moved  up  one  space. 

The  observation  of  the  sunset,  the  direction  of  wind,  and  amount  of  clouds  will  be 
made  at  the  times  given  in  Circular  No.  3.  The  observations  of  barometer,  thermom- 
eters, and  rain-fall,  since  observation  of  preceding  day,  will  be  taken  at  each 

day. 

In  the  form  for  the  "Meteorological  Record"  for  the  week  (Form  X)  should  be 
entered  as  soon  as  possible  after  the  observation  is  taken,  and  in  the  proper  columns, 
the  date  of  observation,  hour  of  observation,  reading  of  aneroid  barometer,  readings 
of  dry  and  wet  bulb  thermometers,  direction  of  wind,  and  velocity  of  wind  in  miles 
per  hour  (estimated  from  the  Signal  Service  scale),  amount  of  clouds  in  fourths,  time 
(a.  m.  or  p.  m.)  rain  or  snow  began  and  ended,  amount  of  rain  or  melted  snow  since 
last  observation  in  inches  and  hundredths  of  an  inch,  state  of  the  weather,  and  any  re- 
marks  about  the  weather  which,  in  the  opinion  of  the  observer,  will  be  of  interest, 
such  as  dates  of  auroras,  thunder-storms,  &c. 

This  form,  properly  filled  up,  should  be  forwarded  by  the  mail  on  Monday,  in  an 
envelope  addressed: 

"The  Chief  Signal-Officer  of  the  Army, 
Washington,  D.  C." 

Form  Y  will  be  forwarded  to  this  Office  on  the  first  day  of  the  month  succeeding 
that  of  which  it  forms  the  record. 


Instructions  for  reading  the  instruments. 
aneroid  barometer. 

If  the  observer  stands  facing  the  barometer,  the  short  arm  will  move  to  the  right  as 
the  pressure  of  the  atmosphere  or  weight  of  air  increases,  and  to  the  left  as  the  pres- 
sure diminishes.  The  long  arm  should  be  moved  so  as  to  coincide  with  or  directly  cover 
the  short  arm,  and  the  reading  of  the  barometer  is  obtained  bv  reading  from  the  low- 
est reading  found  on  outer  scale  to  the  division  of  that  scale  to  which  the  long  arm 
points  or  which  it  covers.  The  inches  and  hundredths  of  inches  are  marked  on  the 
scale.  The  inches  and  hundredths  are  counted  from  left  to  right,  or  in  the  same  direc- 
tion as  the  hands  of  a  watch  move.  The  inches  and  hundredths  are  written  in  the 
same  manner  as  dollars  and  cents,  thus:  One  dollar  and  seventy-five  cents  would  be 
written  $1.75,  or  one  and  seventy-five  hundredths,  $29.35,  twenty-nine  dollars  and 
thirty-five  hundredths. 

The  barometer  reading  29  inches  and  thirty-five  hundredths  of  an  inch  would  be 
written  29.35  inches,  &c. 

thermometer. 

In  reading  the  thermometer  the  observer  should  be  careful  to  place  the  eye  at  the 
same  level  as  the  top  of  the  column  of  mercury,  otherwise  the  reading  will  not  be  cor- 
rect. 

WET-BULB  thermometer. 


A  piece  of  wicking  six  or  eight  inches  in  length  should  bo  used  with  this  thermome- 
ter, one  end  being  drawn  over  the  bulb  until  it  is  entirely  covered,  and  the  other  end 
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placed  in  tile  cistern  whicli  is  on  the  wooden  frame.  The  cistern  should  be  kept  filled 
with  pure  rain-water  at  all  times  when  the  temperature  of  the  air  is  above  freezing- 
point,  and  the  cover  should  be  changed  once  a  mouth  and  the  bulb  carefully  cleaned. 
The  cover  can  be  kept  clean  by  washing  it  (without  removal)  by  use  of  a  jet  of  water 
thrown  from  a  small  syringe. 

When  the  temperature  of  the  air  is  below  the  freezing-point  the  water  will  be 
emptied  from  the  cistern  and  the  bulb  moistened  with  water.  By  watching  the  mer- 
cury in  the  tube  it  will  be  seen  to  fall  for  a  few  minutes  and  then  to  rise  again.  The 
height  of  the  mercury,  or  reading  of  thermometer,  when  at  its  lowest  point,  should 
be  read. 

WIND  VANE. 

The  vane  used  for  determining  the  direction  of  the  wind  must  be  set  where  the 
vind  will  act  freely  on  it,  and  must  never  be  sheltered  by  surrounding  buildings  or 
other  objects. 

The  direction  of  wind  is  indicated  by  the  point  of  the  horizon  from  which  it  comes. 
Thus  a  north  wind  is  one  blowing  from  the  North,  an  east  wind  is  one  blowing  from 
the  East,  a  south  wind  is  one  blowing  from  the  South,  &c.  The  direction  of  the  wind 
will  be  designated  by  the  eight  principal  points  of  the  compass,  N.,  E.,  S.,  W.,  N.E., 
S.E.,  S.W.,  N.W. 

The  wind  vane  and  stand  consist  of  the  following  parts  : 

Ist.  Upright  staff  about  five  feet  in  length,  at  the  lower  end  of  which  should  be  cut 
a  tenon  about  one  inch  in  length  ;  near  upper  end  are  two  holes  which  cross  each  other 
at  right  angles,  and  through  which  are  passed  the  iron  arms  (marked  3),  at  the  ends  of 
which  are  the  letters  N.  and  S.  and  E.  and  W.  A  hole  is  bored  in  the  upper  end  of 
staff,  in  which  the  slender  iron  (marked  4)  is  screwed,  and  on  which  the  wind  vane 
(marked  5)  is  placed. 

2d.  Four  iron  braces. 

3d.  Two  iron  arms  with  letters  N.  and  S.  and  E.  and  W.  at  the  ends. 
4th.  Slender  iron  rod  on  which  the  vane  is  placed. 
5th.  Wind  vane. 

To  place  the  vane  and  stand  in  position,  a  small  platform,  about  two  and  a  half  feet 
square,  should  be  placed  on  roof  of  observer's  office  and  carefully  leveled.  A  hole  to 
receive  the  tenon  at  the  foot  of  staff  should  be  cut  in  center  of  platform.  Draw  upon 
the  platform  the  true  meridian  line  passing  through  the  center,  and  mark  the  ends  of 
the  line  N.  and  S.  respectively. 

To  determine  the  true  meridian  line,  place  the  compass  with  its  center  over  the  cen- 
ter of  the  hole  in  the  platform ;  place  the  eye  at  south  end  of  needle,  and  mark  on 
platform  a  point  toward  which  the  north  epd  of  needle  points ;  place  the  eye  at  north 
end  of  needle,  and  mark  the  point  towards  which  the  south  end  of  needle  points. 
Draw  through  the  points  thus  determined  and  the  center  of  platform  a  line,  which 
will  be  the  magnetic  meridian. 

The  variation  of  the  needle  at  your  station  is  °  east ;  that  is,  the  needle  points 
°  east  of  the  true  north. 

On  "Plate  I"  will  be  seen  two  lines  which  cross  each  other  at  the  point  "O."  One 
of  these  lines  is  marked  simply  "  N."  and  "S.";  the  other  line  is  marked  "True  N." 
and  "  True  S."  Place  this  plate  with  the  point  marked  "  O  "  at  center  of  platform, 
and  so  that  the  line  marked  "N."  and  "  S."  immediately  covers  the  line  (or  magnetic 
meridian)  which  has  been  marked  on  platform.  Mark  on  the  platform  where  the  line 
marked  "TrueN."and  "TrueS."  reaches  edges  of  plate ;  aline  drawn  through  these 
points  and  the  center  of  platform  will  be  the  true  "N."  and  "S."  line,  or  true  meri- 
dian. Paint  on  the  platform  a  circle  (whose  center  coincides  with  the  center  of  the 
platform)  having  a  diameter  of  about  two  feet,  and  on  this  circle  mark  the  four  car- 
dinal points,  N.,  E.,  S.,  and  W.,  and  the  four  intermediate  points,  N.  E.,  S.  E.,  S.  W., 
and  N.  W.  Unscrew  the  nuts  at  ends  of  iron  arms  (3),  take  off  the  movable  letters, 
pass  the  rod  through  the  holes  drilled  near  upper  end  of  staff,  put  on  the  letters  and 
screw  on  the  nuts.  Screw  the  slender  iron  rod  (4)  into  the  hole  in  end  of  staff.  Place 
a  screw  about  six  inches  above  the  lower  end  of  staff  and  immediately  below  the  end 
of  arm  on  which  the  letter  "N."  is  placed.  Place  the  tenon  at  foot  of 'staff  in  the  hole 
in  center  of  platform,  and  turn  the  staff  until  the  screw  under  letter  "N."  is  imme- 
diately over  the  meridian  line ;  the  arm  with  letter  "N."  will  be  immediately  over 
the  end  of  meridian  line  (marked  "N."),  and  therefore  points  to  the  true  north. 
Place  the  staff  in  a  vertical  position,  this  being  determined  by  the  use  of  a  plumb 
line  ;  fasten  one  end  of  each  of  the  iron  braces  (2)  to  the  platform  and  the  other  end 
.to  the  staff,  so  as  to  hold  the  latter  firmly  in  position.  Place  the  wind  vane  on  the 
slender  rod  (4),  passing  the  rod  through  the  hole  near  the  center  of  vane. 

In  determining  the  direction  of  the  wind  at  the  time  of  observation,  the  division  of 
the  circle  which  most  nearly  coincides  with  the  direction  in  which  the  arrow-head 
of  vane  points  will  be  taken  as  the  direction  of  the  wind. 

In  winds  of  considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  di  ■ 
rection  ;  it  oscillates  incessantly,  and  its  oscillations  increase  with  the  violence  of  the 
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v^^^.  lu  such  cases  observers  must  note  the  mean  direction  between  the  extremes 
S,rded.'  "^"^'^  ''''  "^"^  '-^^^  ^^^-^  it  i«  -^^'"^  ^«  dirfcMon  wm  be 


RAIN  GAUGE. 


«T.T,^f^'''''i'^  ^^^"^^.^  "^/^^  ^lienever  practicable,  with  the  top  of  the  funnel- 

shaped  collector  twelve  inches  above  the  surface  of  the  ground,  flmlv  fixed  in  a  ver 
i*lfl?l^'^T„riZ^°*J^''*^l/™-  the  interference  of  ufauthorized  pWns    It  III 


shaped  collector  twelve  inch 
beeUmi^Zrt^ro/^ 

Jf.'i'l^'^l^^l^y  measured  by  means  of  the  graduated  rod  sent  with  each  srau-e  Z 


!;™nnTP''"'>f  ft--^^!-  pVopeTpoSr  Wh;ra7ositiXartt  fev'efo'f  the 
g  ound  cannot  be  found  with  a  sufficiently  clear  exposure,  the  gauge  will  brplaced  on 
the  top  of  the  mstrament  room  or  roof  of  the  building  occupie'd  by  the  observer  who 
will  measure  the  height  above  the  ground  and  report  it  to  this  office 

Ihe  measuring  rod  is  graduated  in  or  divided  into  inches  and  tenths  of  inches  and 
tlie  proportion  between  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  Ten  inches 
Zth  n/  corresponds  with  one  inch  of  actual  raiu-fall,  one  inch  on  the  rod  to  one! 
tenth  of  i;ain,  and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  sLw  wHl  be 
melted  and  then  measured  and  reported  in  the  same  manner  as  rain  but  the  feet  of 
Its  being  melted  snow  must  be  noted  under  the  head  of  remarks  in  theCeeklfreSorts 
Whenever  Irom  any  cause  the  snow  cannot  be  melted  the  depth  will  brSured 
and  ten  inches  of  snow  reported  as  one  inch  of  rain.  The  ruirfor  determi^^iu^^^ 
amount  of  ram-fall  from  the  amount  of  water  collected  in  the  tuta^is  as  fXws'viz- 
Measure  the  amount  of  water  in  the  tube  with  the  measuring  S,  which  iHi^Wed 
rthTt^:rtV/?:?n%air^  °^  ^--^      ten,'the  q^o^eiTwm 

EXAMPLES. 

Amount  of  water  in  tube  ...  ^  a  ■  ^ 

Amount  of  rain-fall   '  "   /niches. 

Amount  of  water  iu  tube  ,  "a  .    ,  ' 

Amount  of  rain-fall  .  " "  inches. 

Amount  of  water  in  tube  1.56  inches. 

Amount  of  raiu-fall   Ai 

♦   0.01  inch. 

First  Ueutenant  Second  U.  S.  ArtUlery,  Acting  sfgnal  Offi^^aM^sFiiiant 
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inoq  fz  tn  ll^J-nt'Ba; 

•Suiraoo'  qoiqM. 
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O 

•^.unoray 

Wind. 

•9010^ 

•Suiraoo  qOTqiii. 

TOOIJ  II0I^>09J1I(I 

li 

•qpiq  i<3M. 

•qtnq  iia 

Barometer. 
 feet  above  sea- 
level. 

Station. 
(Harbor,  or  latitude 
and  longitude  at 
7  a.  m  ,  Wash- 
ington time.) 

Day. 

if 

II 
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[On  the  back  of  the  foregoing.] 
Note.— A  brief  account  of  any  remarkable  storm  may  be  indorsed  hereon  below. 

Bulletin  of  simultaneous  international  meteorological  observations  for  the  lialf  of  ,  18—. 

Respectfolly  forwarded  to  the  Chief  Signal  Officer  of  the  Army. 

jjOTES.  Commanding. 

1.  These  observations  must  be  taken  and  recorded  each  day  without  fail,  at  the  precise  hour  7  a.  m 
Washmgton  mean  time  (12.08  p.m.,  Greenwich  mean  time).  uuui,  ,  a.  lu., 

_  2.  The  mercurial  barometer  is  to  be  used  when  possible.  When  the  aneroid  barometer  is  used  as  for 
instance,  on  account  of  the  ship's  motion,  a  letter  (a)  is  to  be  placed  after  the  reading,  and  the  aneroid 
IS  to  be  regulated  at  all  times  by  the  mercurial  barometer.  <"jcium 

3.  When,  from  stress  of  weatW  or  other  causes,  all  the  observations  cannot  be  made,  part  of  them 
bTlaid^  "^'^'^         ^'^^^^ '         ™stance,  if  it  is  not  possible  to  say  more  than  '  ■  violent  g^e, ' '  let  that 

4.  The  dvrection  of  the  wind  is  to  he  given  by  compass  point  (corrected  for  variation)  as  closely  as 
possible.  Wind  force  may  be  given  by  Beaufort  scale  of  numbers  0  to  12,  or  in  velocity  of  miles  per 
ionr  or  pressure  per  square  foot,  where  there  are  anemometers.  eiucity  oi  nuies  per 

5.  One  of  these  blanks,  filled  out  for  the  first  fifteen  days  of  the  month,  to  be  mailed  on  the  fifteenth 

™d  one  filled  for  the  remaining  days  of  the 


Crt'sJ^'a!  ^^fe^  oTtt A^^*y'¥aiS|tr,"lS'c':'"  ''''''''''''  '^^  P^'^"*^*  '^'"'^'^^^  *° 

^6  Commanding  officers  of  vessels  will  cause  frequent  comparisons  of  barometer  readings  to  be  made 
with  those  of  the  Signal  Service  whenever  practicable,  and  as  frequently  as  may  be  founcf  necessary  to 
obtain  correct  result.s— the  comparisons,  of  course,  to  be  made  at  precise  common  time,  as,  for  instance 
at  /  a.  m.  ^  p  m.  and  9  p.  m.,  tor  several  days  together,  and  at  whatever  of  the  signal  stations  mav  be 
convenient  at  the  time.  ■' 
„''-.,'^^e°«'^<'r  in  foreign  waters,  like  comparisons  will  be  made  if  practicable  with  the  barometers  of 
United  States  naval  vessels  wherever  the  commanding  officer  has  reason  to  beUeve  additional  accuracy 
can  be  obtained.  On  every  report  forwarded  the  barometer  error  (+  or  -)  will  be  noted,  and  not  applied 
to  the  observations.    (See  space  at  foot  of  blank.) 

8.  The  reading  of  the  attached  thermometer  must  be  given  with  all  readings  of  the  mercurial  baroi*- 
.eter.  The  blank  for  height  of  barometer  above  sea-level  must  be  filled  on  shipboard  by  finding  the 
height,  m  ieet,  of  the  cistern  of  the  barometer,  as  hung  in  the  ship,  above  the  water-line,  whenever  the 
elsewhere'^*'"^  reading  of  barometer  as  read  off,  leaving  all  corrections  and  reductions  to  be  made 

9.  Clouds,  amount,  must  be  reported  as  follows:  Sky  clear,  0;  one-fourth  covered,  one-half  covered 
three-fourths  covered,  four-fourths  covered. 

J?"  ^w^'^lY^^  "i^y  ^'^  reported  as  foUows :  Smooth,  moderate,  long,  rough,  cross,  heavy,  and  very  heavy. 
11-  Weather:  Use  words  clear  (when  sky  is  less  than  one-fourth  covered) :  fair  (.sky  from  one  to  three 
fourths  covered)  ■  cloudy  (sky  more  than  three-fourths  covered) ;  sprinkUng,  drizzlin'g,  light  (or  heavy)  • 
lam,  sleeting,  haibng,  thunder-storm,  foggy,  misty,  hazy,  threatening,  clearing,  &o.  The  aCove  to  express 
the  state  of  weather,  as  the  case  may  be,  at  the  moment  of  observation. 
12.  If  any  observation  is  not  taken,  write  in  the  space  the  word  "blank." 
It  is  requested  the  above  directions  be  strictly  complied  with. 

.„  .    ^  ALBERT  J.  MYEK, 

Bng.  Qen.  (Brevet  Assigned),  Chief  Signal  Officer,  U.S.A. 
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Paper  25. 

War  Department,  Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  August  ib,  1878. 

Instructions  for  shipmasters  comparing  barometers  tvitli  the  Signal  Service  standard  at  the 
Maritime  Association  building  in  New  York. 

The  upper  surface  of  the  mercury  in  the  cistern  of  the  large  standard  barometer  is 
11  feet  and  6  inches  above  mean  tide.  The  ship's  barometer  should  be  hung  along- 
side and  at  the  same  elevation.  A  table  for  reducing  the  barometric  readings  to  32° 
Fahrenheit  (freezing)  will  be  found  at  the  barometer  desk.  To  all  readings  of  the 
large  standard  barometer  allow  for  the  reduction  to  freezing  to  obtain  the  true  read- 
ing. The  difference  between  this  corrected  reading  and  the  reading  of  the  ship's 
barometer,  similarly  reduced  to  freezing,  will  be  the  correction  to  be  always  applied 
(that  is,  to  be  added  to  or  subtracted  from)  to  the  readings  of  the  ship's  barometer^ 
in  order  to  make  sure  that  these  readings  are  correct.  To  illustrate  by  an  example : 
the  reading  of  the  standard  barometer  reduced  to  feezing  is,  say,  29.985,  and  the 
reading  of  the  shij)'s  barometer  to  be  compared,  reduced  to  freezing,  is,  say,  29.970  ; 
in  this  case  the  standard  is  the  higher,  and  the  difference  (.015)  is  to  be  added  to  all 
readings  of  the  ship's  barometer  to  obtain  the  standard  reading.  As  another  illustra- 
tion :  let  the  reading  of  the  standard  be,  as  above,  29.985,  and  the  reduced  reading  of 
the  compared  ship's  barometer  30.01 ;  in  this  case  the  standard  is  the  lower,  and  the 
difference  (.025)  is  to  be  subtracted  from  all  readings  of  the  ship's  barometer  to  obtain 
the  standard  reading.  The  comparisons  are  similarly  made,  though  not  so  closely, 
and  the  correction  determined,  though  the  ship's  barometer  may  not  be  scaled  to  very 
close  readings,  or  of  thousandths.  The  correction  for  the  instrnmental  error  of  each 
ship's  barometer,  as  thus  determined,  must  be  applied  whenever  coixected  readings 
are  desired. 

For  all  reports  made  to  this  offlce,  if  such  are  made  by  any  vessel,  it  will  be  suffi- 
cient to  give,  when  a  mercurial  barometer  is  used,  1st,  actual  reading  of  barometer 
as  read  off ;  2d,  correction  for  instrumental  error  determined  as  stated  above ;  3d, 
reading  of  the  attached  thermometer ;  4th,  height  (as  nearly  as  possible)  of  barometer, 
as  hung  ou  shipboard,  above  the  sea-level.  These  ought  to  appear  on  each  separate 
form  or  report  sent  to  this  office. 

Aneroid  barometers  are  compared  with  standard  mercurial  barometer  by  first  read- 
ing the  mercurial  barometer  and  correcting  this  reading  for  temperature  only — that 
32  reducing  the  reading  to  what  it  would  be  if  the  temperature  of  the  barometer  was 
is°  Fahrenheit.  Then  read  the  aneroid  and  take  the  difference  between  the  corrected 
e2ading  of  the  mercurial  and  the  actual  (uncorrected)  reading  of  the  aneroid,  which 
will  be  the  correction  to  be  applied  to  the  aneroid ;  this  correction  to  be  added  if  the 
aneroid  reads  lower  than  the  mercurial,  and  subtracted  if  it  reads  higher. 

On  all  reports  made  for  this  office,  when  an  aneroid  barometer  is  used,  the  record 
should  give,  stated  on  the  form,  1st,  actual  reading  of  the  barometer  as  read  off ;  2d, 
correction  for  instrumental  error,  determined  as  above ;  3d,  reading  of  attached  ther- 
mometer if  there  is  one,  or  of  a  thermometer  in  the  room ;  4th,  statement  whether  the 
barometer  is  "compensated"  or  not ;  5th,  height  (as  nearly  as  possible)  of  the  barom- 
eter, as  hung  on  shipboard,  above  sea-level. 

A  sergeant  or  assistant  of  the  Signal  Service  will  be  in  attendance  at  the  Maritime 
Association  building  each  day,  from  12  to  1  p.  m.,  to  give  any  necessary  information 
as  to  mode  of  making  comparisons.  The  barometer  case  and  the  door  of  the  screen 
will  be  opened  at  the  hours  named  only,  unless  in  instances  of  special  need,  and  always 
in  the  presence  of  the  sergeant  or  assistant. 

Shipmasters  of  all  nations  are  invited  to  make  use  of  the  Signal  Service  standard 
for  the  purpose  of  comparing  their  ships'  barometers.  The  superintendent  of  the 
room  of  the  Maritime  Association  will  take  charge  of  ships'  barometers  to  be  com- 
pared at  any  time  they  may  be  left  with  him  for  the  purpose.  They  will  be  duly  de- 
livered by  him  to  the  sergeant  or  assistant  in  charge  of  the  standard.  Ships'  barom- 
eters can  be  most  conveniently  returned  to  owners  at  the  hour  between  12  m.  and  1 

^"  ™"  ALBERT  J.  MYEE, 

Brigadim'-General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 
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Paper  26. 

List  of  merchant  and  naval  vessels  and  naval  stations  from  which  simultaneous  meteorological 
reports  have  been  received  at  the  office  of  the  Chief  Signal  Officer  during  the  year  ending 
June  30,  1880. 

MEECHANT  VESSELS. 


Months  for  which  reports  were  received. 


Steamship  ( 
Steamship  ] 

Steamship 
Steamship 
Steamship 
Steamship 
Steamship 
Steamship 


Moravian . . 
Peruvian . . 
Sardinian. . 
Sarmatian  . 
Illinois  


Steamship  Samaria  

Steamship  Soy thia  

Steamship  America  

Steamship  Braunschweig . 


Steamship  Ohio  

Steamship  Leipzig. 


Steamship  Strassburg  

Steamship  Belgic  

Steamship  Gaelic  

Steamship  Oceanic  

Steamship  Geo.  "W". -Elder  . 


Steamship  A  neon  

Steamship  State  of  Califor- 


Steamship  Idaho  

Steamship  City  of  Chester 
Steamship  Alaska  


Steamship  City  of  Panama. 
Steamship  City  of  Sydney. . 
Steamship  City  of  Tokio. . . 

Steamship  China  

Steamship  Colima  


Steamship  Dakota . 


Steamship  Granada.. 
Steamship  Zealandia. 


Steamship  Belgenland  . 
Steamship  Nederland.. 


Steamship  Adriatic  

Steamship  Britannic  

Steamship  Celtic  

Steamship  Republic  

Steamship  Abaua   

Schooner  Abby  K.  Bentley. 
Schooner  Addie  Fuller. . .'. 


I  Wilson. 


Brigantme  Agnt 

Aiilio  

H.  M.S.  Alert  .. 
Brig  Alliance  . . . 


Steamship  Amanda  

Schooner  Annio  R.  Lewis  . 
Steamship  Algeria  


Steamship  Arno  

Astarto  ,  

AtmoHphoro  

Ship  Bowfell  

Ship  British  Commodore. 
Bark  BoUoislo  


January,  1880  

November  and  December,  1879,  and  January  to 

May,  1880,  inclusive. 

February  and  March,  1880   

February,  1880   

February,  March,  and  AprO,  1880  

January,  February,  March,  1880   

1st  half  of  January,  1880   

June  to  December,  1879,  and  January  to  May, 

1880,  inclusive. 

February  to  June,  1880,  inclusive  

February  to  May,  1880,  inclusive  


April  and  May,  1879   

March  and  April,  1880  

March,  1880  

June,  August,  September,  October,  1879,  and 

March  to  May,  1880. 
May  to  December,  1879,  inclusive,  and  January, 

June,  July,  August,  September,  November,  and 
December,  1879,  and  January,  February,  and 
March,  1880. 

April,  1880   

April,  1879,  to  April,  1880,  inclusive  

May,  1879,  to  May,  1880,  inclusive  

June,  July,  and  August,  1879   

January  to  May,  1880,  inclusive  


February  to  June,  1880,  inclusive  . 
April,  May,  and  June,  1880   


May,  1880   

January  to  April, 
February,  1880  ... 


arch,  April,  and  May, 
June  to  September,  1879,  inclusive,  and  February 

to  May,  1880,  inclusive. 
May,  June,  July,  1879,  andFebruary  to  June,  1880, 

inclusive. 

March  to  June,  1880  

March  to  October,  1879,  inclusive,  and  February 
to  May,  1880,  inclusive. 

December,  1879,  and  January  to  May,  1880,  inclu- 
sive. 

June,  July,  and  September,  to  December,  1879, 

and  January,  1880. 

April  and  May,  1880   

J anuary,  April,  May,  and  June,  1880  

March,  April,  May,  and  June,  1880  

April  and  May,  1880  

August,  September,  and  October,  J879  

March  to  J  une,  1880,  inclusive  

June  to  November,  1879,  and  March  to  June,  1880, 

inclusive. 

January  and  February,  and  April  to  July,  1879  .. 

Januar'v,  1H79  '  

January,  1879,  to  January,  1880   

Jauuat'v,  l''i'brii;ir\',  March,  May,  June,  July,  Au- 
guHl.'ocI Ciller,  N'dvi'uiber, December,  1879. 

Jauuin  v  In  Aiiril,  IS7it  

Aiiril,  I\lM,v,.'ni(l  ,hiii«,  1880   

Aii^;n.4l,  IS7H,  lo  Mnrcli,  1879;  May  to  August, 


May  (... 
Fcbni;, 
Nov.M.,1 
1879,  : 


S79;  July  and  August, 


Do. 
Do. 
Do. 
Do. 

I  American  Steamship 
j  Company. 

C  alrf  omia  and  Mexican 

Steamship  Line. 
Cunard  Line. 
Do. 


^  Occidental  and  Ori- 
V    ental  Steamship 
)  Company. 
Oregon   Railway  and 
Navigation  Company 

I  Pacific  Coast  Steam- 
j    ship  Company. 

Pacific  Mail  Steamship 
Company. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Red  Star  Line. 
Do. 

"White  Star  Line. 
Do. 
Do. 
Do. 

British  vessel. 


British  vessel. 
Do. 
Do. 
Do. 
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List  of  merchant  and  naval  vsssels  and  naval  stations,  ^-o. — Continued. 
MERCHANT  VESSELS— Continued. 


Months  for  which  reports  were  received. 


British  Peer  

City  of  Agra  

City  of  Cashmere  

Brigantine  Carrie  Hechle . 
Bark  Commewyne  

Bark  Decapolis  

Schooner  Delia  Hodgliiins . 

Ship  jJenbighshire .   

Bark  Dochra  

Bark  Drumclog  

Early  Moon   

Brig  Endymion  

Steamship  Ethiopia  

Barkentine  Fylde  

H.M.  S.Eawn  

Bark  Fedalma  

Steamship  G-orden  Castle  - 

Steamship  G-erman  

H.  M.  sloop  Gannet  

Brigantine  G-eorge  

Schooner  W.  D.  Hilton  

Steamship  Haytien  

Schooner  Henry  Whitney  . 
Schooner  Harry  and  Fred. 

Ship  Hippolyta  

Bark  Hope  

Ship  Iron  Cross  

Ship  Jumna  

Ship  Kingston  

Ship  Lochee  

H.  M.  S.  Magpie  

Bark  Mertola  

Steamship  Nizam  

Bark  Nordenskiold  

Steamship  Otranto  

Pendragon  

Steamship  Peruvian  

Bark  Queen  of  Camhria  . . 

Light-house  tender  Rich- 
mond. 

Eoyal  Alexandria  

Schooner  A.  A.  Eowe  

Bark  Shun  Lee   

Bark  Sophia  Joakiu  

Steamship  Sorrente  

Steamship  Strathleven  . . . 

Steamship  Sunheam  

Bark  Syringa  

Theophane   

Schooner  Traveller  

German  brig  W.  T.  Eree- 
den. 

Bark  Victoria  Cross  

Bark  Virginia  

Steamship  Wyberton  

Bark  Australia  


March  to  July.  1879   

January  to  April,  1879   

January  and  February,  1879,  and  April,  1879,  to 
March,  1880. 

December  5, 1879,  to  February,  1880   

January  to  May,  1879,  and  July  and  August,  1879 ; 
October,  1879,  to  February,  isSO. 

January,  1880   

July  and  August,  1879   

January  to  March,  1879   

January,  1879   

May,  1879   

March,  1879   

October  and  November,  1879   

July  to  December,  1879,  and  January,  1880   

March,  April,  July,  August,  and  September,  1879 

January  to  August,  1879   

April,  June,  and  August,  to  December,  1879 ;  Jan- 
uary to  March,  1880. 

January,  February,  July,  August,  andSeptember, 
1879. 

September,  1879,  to  March,  1880  

May  to  December,  1879  

June  to  September,  1879,  and  January  to  June, 
1880. 

June,  1879   

October,  1879    

May  and  June,  1879  

April,  May,  and  June,  1879  

April  to  May,  1880   

February,  1879  

June,  August,  September,  and  December,  1879  ; 

and  January  to  March,  1880. 

June,  1880    

February  to  May,  1879  

March,  April,  May,  July,  August,  September, 

and  October,  1879   

January  to  December,  1879  

January  to  December,  1879  , 

February  to  June,  1879   

May  and  J une,  1879  

December,  1877 ;  and  January,  February,  and 

March,  1878, 

J anuai'y  and  February,  1879  

August,  1878,  to  February,  1879,  and  April,  1879, 

to  January,  1880. 
March,  Api-il,  May,  June,  September,  October, 

and  isTovembor,  1879. 
July,  August,  and  September,  1879,  and  Novem- 
ber, 1879,  to  March,  1880. 

April  and  June,  1879  

June,  1879   

January,  April,  May,  June,  August,  September, 

and  October,  1879. 

January,  February,  March,  1879  

September,  1878,  to  January,  1879   

January  to  June,  1879 ;  September  to  December, 

1879,  and  January,  1880. 
November  and  December,  1879,  and  January,  1880, 

April,  1880  

May  to  August,  1879  

April  to  November,  1879  

April,  May,  and  August,  1879   

December,  1877   

September  and  October,  1878,  and  Febroary,  1879. 

February  and  March,  1879   

April  23  to  May  19, 1880  , 


Do 

British  V 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


British  V 
Do. 
Do. 


British  vessel. 
Do. 
Do. 

Swedish  vesseL 
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List  of  merchant  and  naval  vessels  and  naval  stations,  fc. — Contiuued. 


UNITED  STATES  NATAL  VESSELS. 


Names. 

Months  for  which  reports  were  received. 

April,  1879,  to  May,  1880,  inclusive. 

May  and  June,  1879  j  August,  1879,  to  February  15,  1880,  and  March  16 

to  May  16,  1880. 
April  13  to  30,  1880. 

June  1  to  December  7,  1879,  and  May  10  to  15,  1880. 

May  to  October,  1879. 

June  1,  1879,  to  June  15,  1880. 

June  1,  1879,  to  June  15,  1880. 

June  1  to  September  9,  1879.                                                      '  •►i 
May  and  June,  1879.                                                                    \  f 
April  11  to  26,  and  July  16  to  October  15,  1879.  -M 
June  1,  1879,  to  May  8,'  1880.                                                      •  % 
June  16,  1879,  to  June  15,  1880. 
May  16  to  November  30,  1879. 

Alert  

Asliuelot  

Constitution  

Constellation  

Tranklin  

Hartford  

Jamestown  

July  1,  1879,  to  June  15,  1880. 
April  1  to  May  31,  1880. 
June  16,  1879,  to  May  15,  1880. 
April  1,  1879,  to  April  15,  1880. 

May,  1879,  to  April,  1880.  . 

Monongahela  

Marion  

Nipsio  

May  16  to  October  31,  1879.  * 

June  16,  1879,  to  June  15,  1880. 

Februarv  24  to  April  30,  and  June  1  to  15,  1880. 

May  16  to  June  30,  1879,  and  October  1,  1879,  to  April  30,  1880. 

June  1,  1879,  to  June  15,  1880. 

December  1,  1879,  to  May  31,  1880. 

June  1,  1879,  to  May  16,  1880. 

Portsmouth  

Palos  

Kio  Bravo  

Ranger  

May  16  to  November  15,  1879,  and  May  16  to  31,  1880. 
May,  1879,  to  April,  1880. 

June  16,  1879,  to  Juno  15^  1880.'                                                    .  * 

June,  1879,  to  May,  1880.' 
June  16,  1879,  to  June  15,  1880. 

May  1,  1879,  to  February  16,  1880.                                     •             , ' 

May  16,  1879,  to  March  31,  1880,  and  April  16  to  30,  1880. 
June  16,  1879,  to  June  16,  1880. 

June  16,  1879,  to  March  16,  1880. 

April  1  to  October  31,  1879,  and  April  1  to  May  31,  1880. 
January  16  to  March  31,  1880. 
October  1, 1879,  to  April  16,  1880. 

December  16,  1879,  to  June  15,  1880. 

Trenton  

Juno  1  to  November  30,  1879,  and  January  1  to  May  31,  1880. 
June  1,  1879,  to  May  16,  1880. 

Vandalia  

"Wabash  

June  10,  1879,  to  January  15,  1880,  and  February  22  to  Juno  15,  1880. 
June  10,  1879,  to  June  15,  1880. 

June  16,  1879,  to  January  15,  1880,  and  February  1  to  May  15,  1880. 
June  1,  1879,  to  May  15,  1880. 

TTNITEB  STATES  NAVAL  LAND  STATIONS. 

June  16,  1879,  to  June  15,  1880. 
October  1,  1879,  to  June  15,  1880. 
May  16,  1879,  to  May  15, 1880. 

PORTTJG-trESB  NAVAL  VESSELS. 

Bartholomew  Dias.  

Dnquo  da  Tercoira  

S&  da  Baudeira  

Sado  

Tojo  

April  16  to  May  31,  1879. 
Jaiuiary  26  to  July  15,  1879. 
March  1,  1879,  to  March  15,  1880. 
March  16  to  April  15,  1879. 

Aiiiiuai,  ]  to  15,  1879,  and  September  1,  1879,  to  February  15,  1880. 

Miii  .  li  1  In  Au-iiMl  31, 1879,  and  September  18, 1870,  to  February  15, 1880. 

A|,.  iM  to  S.'iil.'inlirr  1,5,  1879. 

SWEDISH  NAVAL  VESSELS. 

Balder 
Gofle.. 
Saga . . 
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List  of  merchant  and  naval  vessels  and  naval  stations,  fc. — Contiuued. 
UNITED  STATES  NATAL  VESSELS. 


Months  for  which  reports  were  received. 


April,  1879,  to  May,  1880,  inclusive. 

May  and  June,  1879 ;  August,  1879,  to  February  15,  1880,  and  March 

to  May  16,  1880. 
April  13  to  30,  1880. 

June  1  to  December  7,  1879,  and  May  10  to  15,  1880. 

May  to  October,  1879. 

June  1,  1879,  to  June  15,  1880. 

June  1,  1879,  to  June  15,  1880. 

June  1  to  September  9,  1879.  '  • 

May  and  June,  1879. 

April  11  to  26,  and  July  16  to  October  15,  1879. 

June  1,  1879,  to  May  8,'  1880. 

June  16,  1879,  to  June  15,  1880. 

May  16  to  November  30,  1879. 

July  1,  1879,  to  June  15,  1880. 

April  1  to  May  31,  1880. 

June  16,  1879,  to  May  15,  1880. 

April  1,  1879,  to  April  15,  1880. 

May,  1879,  to  April,  1880. 

May  16  to  October  31,  1879. 

June  16,  1879,  to  June  15,  1880. 

Febi-uarv  24  to  April  30,  and  June  1  to  15,  1880. 

May  16  to  June  30,  1879,  and  October  1,  1879,  to  April  30,  1880. 

June  1,  1879,  to  June  15,  1880. 

December  1,  1879,  to  May  31,  1880. 

June  1,  1879,  to  May  16,  1880. 

May  16  to  November  15,  1879,  and  May  16  to  31,  1880. 

May,  1879,  to  April,  1880. 

May  16,  1879,  to  April  30,  1880. 

June  16,  1879,  to  June  15,  3880. 

June  16,  1879,  to  June  15,  1880. 

June,  1879,  to  May,  1880. 

June  16,  1879,  to  June  15,  1880. 

May  1,  1879,  to  February  16,  1880.  • 
May  IB,  1879,  to  March  31,  1880,  and  April  16  to  30,  1880. 
June  16,  1879,  to  June  16,  1880. 
June  16,  1879,  to  March  16,  1880. 

April  1  to  October  31,  1879,  and  April  1  to  May  31,  1880. 
January  16  to  March  31,  1880. 
October  1, 1879,  to  April  16,  1880. 
December  16,  1879,  to  June  15,  1880. 

Juno  1  to  November  30,  1879,  and  January  1  to  May  31,  1880. 
June  1,  1879,  to  May  16,  1880. 

June  16,  1879,  to  January  15,  1880,  and  February  22  to  June  15,  1880. 
June  10,  1879,  to  Juiie  15,  1880. 

June  16,  1879,  to  January  15,  1880,  and  February  1  to  May  15,  1880. 
June  1,  1879,  to  May  15,  1880. 


UNITED  STATES  NAVAL  LAND  STATIONS. 


June  16,  1879,  to  June  15,  18 
October  1,  1879,  to  June  15,  : 
May  16,  1879,  to  May  15, 188 


PORTUGUESE  NAVAL  VESSELS. 


S4  da  Bandeira  

A])ril  16  to  May  31,  1879. 
January  28  to  July  15,  1879. 
March  '],  1879,  to  March  15,  1880. 
March  16  to  April  15,  1879. 

August  1  to  15,  1879,  and  September  1,  1879,  to  February  16,  1880. 

Tojo  

March  1  to  Aujjust  31, 1879,  and  September  16, 1879,  to  February  16, 1880. 
April  1  to  September  15,  1879. 

SWEDISH  NAVAL  VESSELS. 


Balder , 
Gefle.. 
Saga.. 


I 


•  1 


Storra.tracks  in  Black.  The  Arflbic  n 
.(  thP  centres  of  Low  Barometer,  at  7 
nean  time,  of  tltat  date. 

Broken  or  dotted  lines,  are  doubtful, 


PUBLISHED  BY  OBDEK  OK  THB  BECKKTARY  OF  1 


I  D)  OHIKP  OFFICES.  U. 


INTKRNATIONAL  CHART 
Showing  Tracks  of  Centres  ot  Lot-  Baromele 


I, 


INTERNATIONAL  CHART- 
SliowiiiR  Tracks  of  CJeiitri's  of  Low  Barometpr  fov 
Sp])teinbcr,  1S78. 


CO 


WINDS  ACCOMPANYING  THE  ATI.ANTIC  STORMS. 


CHART  No.  IV. 


INDEX  TO  STOHM-TRACKS 


INTJSRNATIONAL  (JHAKT. 
Shovving  Tracks  of  Centres  of  Low  Barometer  for 
Oelober.  1878. 


J 


J 


J 


I 


I 


CHART  No.  TV. 


Wind-direction. 

The  tracks  charted  in  black  have  appeared  in  previous 

Reviews, 

The  tracks  charted  in  red  have  been  made  from  data  col- 
lei^ed  since  preceding  Beview. 


i 


I 


or 


Office  of  the  Chief  Sig'iial  Officer, 

UNITED  UTATES  AJiMY. 

Charted  from  Actnal  ObNcrvatlons  taken  S1ing||taiieoiisIy,  Series  comnieiicinK'  October, 


;  SECKKTABY  OF  WAR. 


storm-tracks  in  Blact.  The  Arabic  numerals  show  looation 
if  the  centres  of  Low  Barometer,  at  7:35  A.  M.,  Washington 
lean  time,  of  tliat  date*. 

Broken  or  dotted  lines,  are  doubtful. 


mTERNATrONAL  CHART. 


I- 


j 


I 


II 


ii 


INTERNATIONAL  CHAET. 
SbowlnK  Tracks  of  Centres  ol  Low  Barometer  for 
May,  1878. 


I 


I 


CD 
CO 


Office  of  the  Chief  Sig^iial  Officer, 


UNITED  STATES  ARMY. 
Charted  from  AotnnI  ObNCrvaHons  tnhcn  Sii^^ltniicously.  Scries 


rninineiicliiS'  October,  1877. 
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SUMMARY. 

Furnished  by  the  Allan  Line   6 

Furnished  by  the  American  Steamship  Company  -.  .   3 

Ftirnished  by  the  California  and  Mexican  Steamship  Line   1 

Furnished  by  the  Cunard  Line   2 

Fuftiished  by  the  North  German  Lloyd  of  Bremen   5 

Furnished  by  the  Occidental  and  Oriental  Steamship  Company   3 

Furnished  by  the  Oregon  Railway  and  Navigation  Cojnpany   1 

Furnished  by  the  Pacific  Coast  Steamship  Company   4 

Furnished  by  the  Pacific  Mail  Steamship  Company   9 

Furnished  by  the  Eed  Star  Line   2 

Furnished  by  the  White  Star  Line  -  4 

Furnished  by  the  co-operation  of  R.  H.  Scott,  secretary  of  the  Meteorological 

Council,  London   59 


Furnished  by  Capt.  James  Jorgensen  

Furnished  by  Capt.  A.  R.  Mehafifey  

Furnished  by  Capt.  L.  L.  Lewis  

Furnished  by  Capt.  B.  F.  Woodbury  

Furnished  by  Capt.  S.  S.  Miner  

Furnished  by  Capt.  W.  H.  Champlin  

Furnished  by  Capt.  N.  B.  Horner  

Furnished  by  Capt.  W.  Shepherd  

Furnished  by  Capt.  George  Gardner  

Furnished  by  Capt.  Beckwith  

Furnished  by  Capt.  E.  Lewis  

Furnished  by  Mr.  F.  Malmberg,  director  of  the  Nautical  Meteorological  Bureau, 


Stockholm,  Sweden   4 

Furnished  by  the  Portuguese  Navy   7 

Furnished  by  the  United  States  Navy    49 

Total   170 
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Mogador,  Morocco  
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Observer. 

The  Observatory. 
The  Observatory. 

"Weather. 

Clear  1 

Lightly  cl'dy 

Eain-fall  or 
melted  snow 
in  the  past 
24  hours. 

•sjaprainij^ 

■soqooi 

Clouds. 

Direction. 

•JOiJ-OI 

— raoj^ 

•J9ddxx 

— niojjj: 

Amount. 

•J9Ai01 

•TOI— 0 

•J9dd£i 

•01— 0 

PI 

•90JO^ 

■01— 0 
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Barometer. 
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Obserrer, 

"Weatber. 

Cloudy.. 
Foggy.. 
Clearing 
rair...^. 
Cloudy.. 
Cloudy.. 
Fair  .... 
Clear  ... 
Cloudy.. 
Hazy... 

Fair.... 

Clear  ... 

Cloudy.. 

Drizzling 

Cloudy.. 
Cloudy.. 

Hazy  ... 

i 
1 

— raojj  uoijoMio; 

m 

•i^  i  i 

•jo^ora-Bqo 

Long. 
Smooth 
Smooth 
None.. 

Smooth 
Smooth 

Smooth 

Rainfall  or 
melted  snow 
in  the  past 
24  hours. 

Light 

6 

•e9T|OTi2; 

Light 
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o  o 

Clouds. 

Direction. 
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Observer. 

1 

j 

W.  E.  Jago. 
E.  Carrufhers. 

John  Prance. 

A.  Christie  and  P. 

W.Erskine. 
A.  D.  Air. 

i 

Cloudy 
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— taoj;  noi!jo9jj(] 

Eainfall  or 
melted  snow  in 
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F.  A.  Johnston. 

Banneman. 
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A.  E.Mehaffey. 
J.  Jorgensen. 
L.  L.  Lewis. 

B.  F.  Woodbury. 
S.  S.  Miner. 

W.  Eandall. 
James  S.  Garvin. 

Weather. 

Gloomy  

Cloudy  

Fair  

Foggy   

Threatening. 

Dense  fog . . . 
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Abraham  Lincoln,  Tort. 

Adams,  Fort  

Alcatraz  Island  

A_ngel  Island  

Apache,  Fort  

Assinniboine,  Fort  

Barrancas,  Fort  •. . 

Benicia  Barracl-s  

Brady,  ITort  

Benton,  Fort  

Bidwell,  Fort  

Bliss,  Fort  

Boise,  Fort  

Bowie,  Fort  

Brown,  Fort  

Buford,  Fort  '. 

Bridger,  Fort  

Canby,  Fort  

Columbus,  Fort ...  . 

Colville,  Fort  

Concho,  Fort  

Coeur  d'  Alene,  Fort  

Davis,  Fort  

Douglas,  Fort  

Duncan,  Fort  

Ellis,  Fort  

Elliott,  Fort  

Fetterman,  Fort  

Fred  Steele,  Fort  

Garland,  Fort  

Gaston,  Fort  

Grant,  Fort  

Griffin,  Fort  

Hale,  Fort  

Halleck,  Fort  

Hamilton,  Fort  

Harney,  Fort  

Hartsuff,  Fort  

Hays,  Fort  

Hall,  Fort  

Keogh,  Fort  

Klamath  Fort  

Lapwai,  Fort  

Xeavenworth,  Fort  

Logan,  Fort  

Lowell,  Fort  

Lyon,  Fort  

Lewis,  Fort  


Dakota. 

Ehode  Island. 

California. 
Do. 

Arizona. 

Montana. 

Florida. 

California. 

Michigan. 

Montana. 

California. 

Texas. 

Idaho. 

Arizona. 

Texas. 

Dakota. 

Wyoming. 

Washington  Ter. 

New  York. 

Washington  Ter. 

Texas.  " 

Idaho. 

Texas. 

Utah. 

Texas. 

Montana. 

Texas. 
Wyoming. 

Do. 
Colorado. 
California. 
Arizona. 
Texas. 
Dakota. 
Nevada. 
New  York. 
Oregon. 
Nebraska. 


Idaho. 
Montana. 
Oregon. 
Arizona. 
Kansas. 
Montana. 
Arizona. 
Colorado. 
Do. 


Madison  Barracks  

McDermit,  Fort . . . 

McDowell,  Port  '. 

McHenry,  Fort  

McKave'tt,  Fort  

McPherson,  Fort  

Mojave,  Fort  

Monroe,  Fort  

Meade,  Fort  

McPherson  Barracks 

Niagara,  Fort  

Niobrara,  Fort  .' ." 

Pembina,  Fort  

Plattsburg  Barracks  ! . 

Point  San  Jo86  .' 

Porter,  Fort  

Preble,  Fort  

Presidio.  San  Francisco  

Pagosa  Springs  Cantonment 

Eandall,  Fort  

Eice,  Fort  

Kinggold,  Fort  .  l.  . 

Eock  Island  Arsenal  

Sanders,  Fort  

Shaw,  Fort  [[ 

Sheridan,  Camp  

Sidney,  Fort  

Sill,  Fort  

Sisseton,  Fort  

Snelling,  Fort  [.'/.. 

Stevenson,  Fort  

Saint  Augustine  

SuUy.  Fort   "■■ 

Stevens,  Fort  , . 

Totten,  Fort  

Townsend,  Fort  

Union,  Fort  

"Verde,  Fort  

Walla  Walla,  Fort  '. ' ' ' 

Wallace,  Fort  

AVarren,  Fort  

Wayne,  Fort  '. 

West  Point  Military  Academy 
Whipple  Barracks  

wiiiet'3  Point  

Wingate,  Fort  

Washakoe,  Fort  

Yuma,  Fort  .  [ 


New  York. 

Nevada. 

Arizona. 

Maryland. 

Texas. 

Nebraska. 

Arizona. 

Virginia. 

Dakota. 

Georgia. 

New  York. 

Nebraska. 

Dakota. 

New  York. 

California. 

New  York. 

Maine. 

California. 

Colorado. 

Dakota. 

Do. 
Texas. 
Dlinois. 
New  York. 
Montana. 
Nebraska. 

Do. 

Indian  Territory. 

Dakota. 

Minnesota. 

Dakota. 

Florida. 

Dakota. 

Oregon. 

Dakota. 

Washuigton  Ter. 
Now  Mexico. 
Arizona. 
Washington  Ter. 


Massachusetts. 
Michigan. 
New  York. 
Arizona. 
New  York. 
New  Mexico. 
Wyoming. 
California. 


Paper  29. 

Liatoj  volanUmj  olserrcrs  who  have  forwarded  monthly  reports  to  tlie  Chief  Simud  0/]loer 
during  ilw  year  ending  June  30,  1880. 


Name  of  observer. 

Post-oflico  address. 

State. 

Abbott,  Dr.  E.  K  

Adriauco,  Charles  E  

Salinas  City  

California. 
Now  York. 
Pennsylvania. 
Illinois. 
Michigan. 

Allbmo,  (Jeorgo  

^lliUi.W. 'P..   

Hector  

Pittsburgh  "'.'."!!.." 

Geneseo  

Al.lcTi,  l.yirianP  

Allen,  LiuiHHC  

State  School,  Coldwatiir  

AlliHiiii,  J)r..Iohn  A... 

AltaUer,  J.  M  

Amos,  Franldin  

Springlleld  

States  villo  

Indepondonco  

Eiuggold  

MassaolmsoKs. 
North  Caiolina. 
Kansas. 

Anderson,  Kev.  John  

Andrews,  Ceorgo  W  

An.lnuvH,  ],„rnau... 
ATidrow,'lli„.,niH  1! 
Ai  riiHl.i,,!,;;,  i;,,w.(i  C 

amiiiiv^  m.  V  

Williamstowu  

Houthiugtou  

Ohio. 

M:i.s.s:iehirHoM,s. 
C.iiiii.M'lirnt. 
Now  N  ,.1  k 

,MiHsi«,,i|,,H. 

Iowa. 
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Kame  of  observer. 


Annis,  Prof.  F.  J  

Aber,  C.  K  

Bateman,  J".  H  

Baninger,  "William . . . . 

Blanchard,  0.  A  

Bryant,  A.  F  

Bartlett,  E.  B  

Baker,  D.W.C  

Bayliss,  Rachel  H  

Brainerd,  H.  G-  

Bra<Uev,  W.K  

Blake,  D.G  • 

Ballard,  Dr.F.  A  

Beebe,  Levi  

Beans,  Thomas  J  

Breed,  J.  E  

Beal,  William  

Bell,  Joseph  

BeaU,  Dr.  and  Mrs.  K. 
Brendell,  Fred  


Brewster,  James  

Bently,  David  

Beatty,  Dr.  George  F  

Bien,  Morris  

Briggs,  John  

Breedon,  Jacob  

Bowman,  Peter  

Boemer,  Prof.  Charles  

Blodgett,  Charles  

Blood,  Charles  P  

Blood,  Charles  P  

Bower,  Dr.  WiUiam  W  

Brown,  CO  

Boies,  A.  H  

Boone,  C.  A  

Bnllard,  R  

Bullock,  Thomas  

Byrant,A.F  

Clarke,  Dr.  J.  T  

Crane,  George  "W  

Chase,  Dr.  D.  H  

Clark,  T.  A  

Chappelsmith,  John  

CaldweU,  John  "W  

Carlovitz,  John  

Clark,  J.  Morton  

Canlkins,  John  S  

Calkins,  Dr.  H.  T  

CasteUran,  Carl  

Calhoun,  P.  B  

Chandler,  Dr.  William  I  

Carr,  WiUiam  J...  

Cheney,  William  

Child,  Dr.  A.  L  

ChUd,H.P  

Cline,P.P  

Clinton  Wire  Cloth  Company . 

Crump,  H.  H  .,  

Cobb,^.T  

Cook,  E.  E  

Couch,  E.  D  

Colby,  Alfred  

Cornell  University  

Colt,  Henry  H  

Cobb,  Lee's  

Collin,  Prof.  Alonzo  

Crosier,  Adam  

Cumminga,  -JameB  

Cutting,  Dr.  Hiram  A  

Cutter,  J.  L  , 

Curtis,  George  G  

Cutler,  Eev.B.B  

Dawson,  WiUiam  

Davis,  Jacob  

Davies,  Mrs.  D.D  

DaboU,  Solon  W  

Doak,  Miss  Julia  A  

Draper,  Daniel  

Day,  Theodore  

Denniiig,  H.  D  


Post-oflice  address. 


State  Agi-icultnral  College,  Fort  CoUins. 

WUUamstown  

Dover  

BeUefontaine  

Elmira  

Clear  Creek  

VermUlion  

Austin  

Independence  

Independence  

Georgetown  

Calvistogu  

Independence  

South  Lee   

Moorestown  

Embarrass  

Murphey  

FrankUn  

Lenoir  

Peoria  

Beloit  

Saint  Meinrad  

Okalooska  

Princeton  

Paloa  

Eureka  

Albany  

Adrian  

Savannah  

Vevay  

Howard  

Waltham  

Windsor  

Mount  Sterling  

Cape  Vincent  

Hudson  ■ 

Orlando  

Litchfield  

CoalviUe  

Clear  Creek  

Mount  Solon  

Bethel  

LouisvUle  

Weldon   

New  Harmony  ■  - 

ClarksviUe  

MUton  

Arlington  

ThomviUe  

Petoskey  

Newburyport  

Austin  

South  Orange  

Fall  River  

Minneapolis  

Plattsmouth  

Kansas  City  

Terrill  

Clinton  

Bowling  Green  

Fayetteville  

Trenton   

ContoocookviUe  


Ithaca  

Nora  Springs  . . 

Nirvana  

Mount  Temon. 

Laconia  

Tarentum  

Lunenburg  

Quitman  

Fallston  

Schroon  Lake . . 
Spiceland  


Forest  HUl  

Olivet  

Tusculum  

Central  Park,  New  York  City. 

Dyberry  

Wellsbbro'  


Colorado. 

Massachusetts. 

Delaware. 

Ohio. 

lUinois. 

Nebraska. 

New  York. 

Texas. 

Kansas. 

Iowa. 

Colorado. 

California. 

Missouri. 

Massachusetts. 

New  Jersey. 

Wisconsin. 

North  Carolina. 

Pennsylvania. 

North  Carolina. 

Illinois. 

Wisconsin. 

Indiana. 

Louisiana. 

California. 

Kansas. 

Nevada. 

Oregon. 

Michigan. 

Ohio. 

Indiana. 

Nebraska. 

Massachusetts. 

Vermont. 

Illinois. 

New  York. 

Michigan. 

Florida. 

Michigan. 

Utah. 

Nebraska. 

Virginia. 

Ohio. 

Illinois. 

North  Carolina. 

Indiana. 

Tennessee. 

Florida. 

Indiana. 

Michigan. 

Massachusetts. 

Tennessee. 

New  Jersey. 

Massachusetts. 

Minnesota. 

Nebraska. 

Missouri. 

Texas. 

Massachusetts. 
Kentucky. 
North  Carolina. 
New  Jersey. 
New  Hampshire, 

Do. 
New  York. 
Iowa. 
Michigan. 
Iowa. 
Indiana. 
Pennsylvania. 
Vermont. 
Georgia. 
Maryland. 
New  York. 
Indiana. 
Massachusetts. 
North  Carolina. 
Dakota. 
Tennessee. 
New  York. 
Pennsylvania. 
Do. 
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Name  of  observer. 


Kendall,  Henry  T  

Kemnuir,  J.  P  

Kellogg,  J.  H  

Kent,  Joseph  C  

Kridelbaugh,  Dr.  J.  A  

Kirkpatrick,  J.  A  

Kimball,  Perly  R  

King,  J.  Stebbins  

Kohler,  Edward  

Lapham,  A.  Milton  

Lawrence,  J.  B  

Lewis,  Miss  Blanche  L  

Lewis,  James  

Lincoln,  J.  R  

Lovewell,  Prof.  J.  T  

Long,  R.  L  

Lu6p8,  Misses  C.  and  J  

Martin  Horace  

Marshall,  Gregory  

Ma<;Swain,  L.  S  

Maxwell,  Samuel  A  

Manning,  Thomas  

Metcalf,  John  G-  

Mead,  S.  B  

Meehan  Thomas  

McCready,  Miss  Lucy  

Meyer,  William  

Miller,  Mr.  and  Mrs.  L.  0  

Michigan  State  Board  of  Health  . . 

McGifl  College  

Moore,  C.  R  

Morris,  Rev.  John  

Mount  Saint  Mary's  College  

Moulton,  M.  M  

Morgan,  William  J  

Moss,  G.  B  

McConnell,  E.  M  

McDonough  School  

Morris,  John  W  

McLouth,  Prof.  Lewis  

MorreUe,  Rev.  Daniel  

Mueller,  Dr.  R  

Munn,  A.M  

Muelles,  A  

Nason,  Rev.  Elias  

Naglewort,  J.  B  

Newcomh,  G.  S  

Neill,  Thomas  

!N©wbegin,  Dr.  John  

New  Jersey  State  Agricultural 
College. 

Nixon,  J.  Sharpe  

Nipher,  Prof.  E.  E  

Nail,  A.  B  

Noble,  A.  C  

Oehler,  Arthur  

Owens,  T.  B  

Owsley,  Dr.  J.  B  

Oliphant,  E  

Partriok,  J.  M  

Parker,  J.  D  

Pamell,  George  W  

Pearce,  E  

PhUlips,  W.  E  

Pitman,  C.  H  

Priest,  Carlton  R  

Quarterman,  E.  A  

Quijano,  E.,and  others  

Reinsch,  August  

Remington,  C.  V.  S  

Reeves,  J ames  S  

Richardson,  C.  E  

Ring,  John  J  

Ripon  College  

Robertson,  Thomas  D  

Rodman,  Miss  Susan  

Robertson,  R.  S  

Rotch,  William  

Rogers,  CP  

Rogers,  Jesse  D  

Rockford,  Prof.  C.  G  

Eofjers,  David  D  

36  SIQ- 


Post-office  address. 


jijjg   Pennsylvania. 


Kansas  City 

Battle  Creek  

Phillipsburg  

Clarinda  ■ 

Philadelphia  

Grafton  

Decatur  

Egypt  ■ 

Springfield  

South  Haven  

McMinnvUle  

Kanab  

Boonsboro  

Washburn  College,  Topeka  - 
Kendall  Green,  Washington . 

Manitowoc  

Coming  

Cresco  

ThomasviUe  

Linden  

Boyd's  Comers  

Mendon  

Augusta  

Germantown  — 

Eort  Madison  

Lake  Charles  

West  Liberty  

Lansing  

Montreal  • 

Johnsontown  

Morristown  

Emmittsburg  

Monticello  

Somerville  

Belvidere  

New  Castle  

Owines  Mills  

Eancy  Gap  

Ypsilanti  

Wilmington  

Saint  Mary's  Home  

Kalamazoo  

Eureka  

North  BUlerica  

Austin   

Westborough  

Sandusky  

Anna  

New  Brunswick  


Chambersburg. 

Saint  Louis  

Linden  

Deckertown  ... 

Highlands  

GatesviUe  

Jacksonburg... 
New  Lisbon  . . . 
North  Volney-. 
Mount  Desert.. 

Poway  

Eola  


Farmington. . . 

Princeton  

Flushing  

Mazatlan  

Cedar  Vale  ... 
Fall  River .... 

Niles  

Freehold  

San  Gorgonio  . 

Ripon  

Rockford  

New  Bedford  . 
Fort  Wayne  . . 

Fall  River  

Marengo  

Nile  

Princeton  

Daytona...... 


Missouri. 
Michigan. 
New  Jersey. 
Iowa. 

Pennsylvania. 

New  Hampshire. 

Illinois. 

Pennsylvania.  ' 

Missouri. 

New  York. 

Tennessee. 

Utah. 

Iowa. 

Kansas. 

District  of  Columbia. 

Wisconsin. 

Missouri. 

Iowa. 

Georgia. 

Illinois. 

New  York. 

Massachusetts. 

Illinois. 

Pennsylvania. 

Iowa. 

Louisiana. 

Ohio. 

Michigan. 

Canada. 

Virginia. 

Dakota. 

Maryland. 

Iowa. 

New  Jersey. 

Illinois, 

Pennsylvania. 

Maryland. 

Virginia. 

Michigan. 

North  Carolina. 

Indiana. 

Michigan. 

Nevada. 

Massachusetts. 

Nebraska. 

Massachusetts. 

Ohio. 

Illinois. 

New  Jersey. 

Pennsylvania. 
Migsouii. 
New  Jersey. 

Do. 
Illinois. 
Texas. 
Ohio. 

New  Jersey. 

New  York. 

Maine. 

California. 

Oregon. 

Wisconsin. 

New  Hampshira, 

New  Jersey. 

Now  York. 

Mexico. 

Kansas. 

Massachusetts. 

Michigan. 

New  Jersey. 

Califomia. 

Wi.sconsiii. 

Illinois. 

Massachusetts. 

Indiana. 

Massachusetts. 

Illinois. 

New  York. 

New  Jersey. 

Florida, 
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Kogers,  J.  B  

EockweU,  J  

Eobins,  Charles  E  

Kunge,  C  

Kussell,  George  W  

Kuley,  Samuel  M  

Sanborn,  J.  T  

Saxby,  J.  I  

Slade,  Elisha  

Spanlding,  John  

Straight,  Isaac  

Swan,  James  G-  

Smith,  William  AUen  . . . 

Reltz,  Charles  

Snell,  S.  0  

Slenker,  Elmiaa  D  

Stephenson,  Dr.  M.  T. . . 

Streng,  L.  H  

Stern,  Jacob  E  , 

Scribner,  H.  F.,  ir  

Stringfield,  "William  W . . . 

Siler,  Mrs.  A  

Shriver,  E.T  

Shriver,  Howard  

Smith,  E.  Allen  

Smith,  Eev.  George  M" . . . 

Smith,  C.  J  

Spilman,  J.  J  

Snow,  Prof.  E.  H  

Sommerville,  W.  B  

Scott,  T.  M  

Scott,  T.  G  

Stoddard,  Prof.  0.  N  

Sawyer,  C.  J  

Sturtevant,  E.  T  

Stucky,  Dr.  C.  F  

Smyth,  B.  B  

Thralls,  George  K  

Thieme,  T.  F  

Teole,  A.  K  

Trembly,  Dr.  J.  B  

Tripp,  Eev.  L.  S  

Townsend,  L.  P  

Trowbridge,  D  

Turner,  Ernest  

Tutwiler,  H.,LL.D  

Truman,  George  S  

Valenti,  Eev.  A.  X  

Van  Meter,  J.  L  

Van  Inwegaii,  Charles  F. 

Vermillion,  W.  W  

Walton,  J.  P  

Waiters,  Dr.  James  

Watkius,  Joseph  C  


Washington  Aqnoduct 


AV.alker,  George  

Wpst,  Silas  

Whcaton,  Mrs.  D.  B . . . , 

Wild,  Eev.  E.  P  

Wilbur,  Boniamin  F .... 

Williams,  Milo  G  

Wing,  Miss  Minerva  B  . 
Willis,  O.  E  


Wiunopisoogeo  Lake  Manufact- 
uring Company. 


Lima  

Ponca   

Summit   

New  Ulm  

Wellshurg  

Craig  

Tabor  

San  Buenaventura . 

Somerset  

Wautoma  

WiiUa- Walla  

Neah  Bay  

Dover  

Do  Soto  

Amherst  

SnowviUe  

Gainesville  

Grand  Eapids  

Logan  

Stratford   

WaynesvUle  

Franklin  

Cumberland  

WythoviUe  

Moriches  

Northport  


Pierce  City  . 
Lawrence . . . 
WilsonviUe . 


Forsyth  

Wooster  

WUliamstown  

Biscayne  

Helvetia  

Great  Bend  

Houston  

Fort  Wayne  

Milton...  

Oakland  

Surrey  

Hulmeville  

Water  burg  

Point  Pleasant  

Green  Springs  

Genoa  

Woodstock  

Lee's  Summit  

Port  Jervia  

Frankford  

Muscatine  

Holton  

Ashley  

Receiving  Eosorvoir  

Groat  Falls  

Distributing  Eoservoir  . 

Eock  Creek  

Girard  

Cornish  

Hin.sdalo  

Newport   

AVnstWiidnvillo  

Trrbaiia  

West  Charlotte  

Whito  rUiuiB  

Ashland  

Bohnont  

Bristol  

LaU.i  Villiign  

W.^iv'H  Uridiro  


New  York. 
Nebraska. 
Colorado. 
Texas. 

West  Virginia. 

Missouri. 

Iowa. 

California. 

Massachusetts. 

Wisconsin. 

Washington  Territory 

Do. 
New  Jersey. 
Nebraska. ' 
Massachusetts. 
Virginia. 
Georgia. 
Michigan. 
Iowa. 
Vermont. 
North  Carolina. 

Do. 
Maryland. 
Virginia. 
New  York. 
Michigan. 
Ohio. ' 
Missouri. 
Kansas. 
Alabama. 
Texas. 
Georgia. 
Ohio. 

MassaohiKsotts. 

Florida. 

West  Virginia. 

Kansas. 

Florida. 

Indiana. 

Massachusetts. 

California. 

Maine. 

Pennsylvania. 
New  York. 
Louisiana. 
Alabama. 
Nebraska. 
Maryland. 
Missouri. 
New  York. 
Missouri. 
Iowa. 
K.ansas. 
Missouri. 
Marvhuid. 
"Do. 

District  of  Columbia. 

Do. 
Kansas. 
Maine. 
Illinois. 
Vermont. 
Miviuo. 
Ohio. 
Vermont. 
Now  Yorlv. 


AVo 
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■Worth,  J.  M  

North  Carolina. 

Florida. 

Canada. 

Pennsylvania. 

Newyork. 

Montana. 

Paper  30. 
(Circular.) 

THE  WEATHER  CASE,  OR  FARMERS'  WEATHER  INDICATOR. 

DESCRIPTION. 

Stand  facing  and  look  at  the  weather  case.    Now :  ■,  j..  ,  , 

The  right  of  the  case  is  at  your  right  hand ;  the  left  of  the  case  is  at  your  leit  hand. 

The  pointer  or  index  at  the  top  of  the  case  (No.  1)  slides  on  the  brass  arc  ;  it  13 
known  as  the  "sunset  barometer  index,"  and  indicates,  when  set,  by  the  fignres  to 
which  it  points  on  the  "main  barometer  scale,"  which  is  just  below  it,  the  reading  of 
the  barometer  at  the  time  of  the  sunset  yesterday. 

The  "main  barometer  scale"  (No.  2)  exhibits  all  the  barometric  readings  likely  to 
be  used  with  this  instrument.  . 

The  pointer  (No.  3)  just  below  the  "  main  barometer  scale  "  is  called  the  relerence 
index,"  and  indicates  by  the  figures  to  which  it  points  on  the  main  barometer  scale, 
when  the  instrument  is  set,  the  mean  or  average  reading  of  the  barometer  at  the 
place  at  which  the  instrument  is  set  and  for  each  separate  month.  When  the  barome- 
ter reads  above  or  below  this  reading  at  any  place,  such  reading  is  said  be  "  above  the 
mean"  or  "  below  the  mean"  for  that  place  in  that  month.  This  reference  index  is 
established  in  the  exact  central  line  of  the  face  of  the  case. 

The  barometer  and  the  main  barometer  scale  are  set  to  the  reference  index  once  for 
each  month  in  the  year,  as  follows : 

The  mean  or  average  reading  for  the  place  and  for  the  month,  appearmg  on  the 
scale  marked  on  the  barometer  face,  must  be  adjusted  to  coincide  exactly  with  the 
reference  index.  To  do  this,  the  mean  barometer  reading  for  the  place  and  for  the  month 
being  first  ascertained,  the  figures  or  divisions  for  that  reading  are  found  upon  the 
scale  of  figures  and  divisions  marked  on  the  barometer  face.  The  barometer  is  then 
revolved  upon  its  horizontal  axis  by  the  hand-screw,  to  be  found  behind,  or  at  the 
back  of,  the  weather  case,  until  these  figures  {those  for  the  proper  reading  for  the  month) 
are  adjusted  to  the  lower  point  of  the  "reference  index,"  as  near  to  it  as  possible. 
This  lower  point  is  the  point  seen  inside  and  at  the  top  of  the  barometer  case. 

The  main  barometer  scale  (No.  2)  is  then  tm-ned  by  the  thumb-screw  A  until  the 
same  proper  mean  reading  for  the  month  appearing  upon  that  scale  is  adjusted  to  the 
upper  point  of  the  reference  index. 

The  long  brass  hand  over  the  glass  face  of  the  barometer  is  known  as  the  '|long 
pointer,"  and  indicates,  by  the  figures  of  the  "main  barometer  scale"  to  which  it 
points  when  set,  the  reading  of  the  barometer  when  last  set. 

The  black  pointer  on  the  face  of  the  barometer  under  the  glass  face  is  known  as  the 
"short  pointer,"  and  indicates  the  existing  pressure  of  the  atmosphere  at  any  time 
the  instrument  may  be  examined. 

ILLUSTRATION. 

For  instance  :  Suppose  for  the  month  of  February,  and  at  the  city  of  Washington, 
the  mean  or  average  barometer  reading  is  30.02,  then  the  barometer  face  is  turned  by 
the  hand-screw  until  the  barometer  reading  30.02,  as  near  it  as  possible,  is  at  the  lower 
point  of  the  reference  index.  The  main  barometer  scale  is  turned  by  the  thumb-screw, 
A,  until  the  same  reading  (30.02)  on  that  scale  is  at  the  upper  point  of  the  reference 
index,  as  near  to  it  as  possible.    (See  plate  herewith.) 

The  barometer  and  the  main  barometer  scale  are  now  so  arranged  that  when  either 
the  short  pointer  or  long  pointer,  after  being  adjusted,  is  found  to  be  pointing  to  the 
right  of  the  reference  index,  it  is  at  once  and  readily  known  that  the  barometer  read- 
ing is  above  or  higher  than  the  mean  barometer  reading  for  the  month. 

When  either  the  short  pointer  or  long  pointer,  after  being  adjusted,  is  found  to  be 
pointing  to  the  left  of  the  reference  index,  it  is  readily  known  that  the  barometer  read- 
ing is  belo^  or  lower  than  the  mean  barometer  reading  for  the  month. 
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The  instrument  can  in  this  way  be  easily  observed :  when  so  arranced  it  is  described 
as    set  to  the  reference  index." 

The  reference  index,  when  the  instrument  is  thus  set,  indicates  the  mean  or  averaee 
reading  of  the  barometer  at  the  place  at  which  the  instrument  is  set  and  for  each 
separate  month. 

As  long  as  the  barometer  pointers  at  any  time  go  towards  the  right  the  barometer 
IS  said  to  be  rising."  As  long  as  the  barometer  pointers  go  toward  the  left  the 
barometer  is  said  to  be  "  falling." 

When  the  barometer  pointers  go  toward  the  right  from  the  mean  barometer  reading 
at  the  reference  index,  the  barometer  is  said  to  be  "high  and  rising."  When  the 
barometer  pointers  go  toward  the  left  from  the  mean  barometer  reading  at  the  refer- 
ence index,  the  barometer  is  said  to  be  "low  and  falling." 

The  barometer  pointers  may  remain  stationary.  ThfT  barometer  is,  for  such  time, 
said  to  be  "stationary."  '  ' 

Directions  for  procuring  the  mean  barometer  reading  (actual)  for  each  district  for 
each  month,  with  close  approximation,  can  be  had  by  application  to  this  ofiaco. 

A  barometer  reading  ought  always  to  be  carefully  taken  and  recorded  at  sunset 
each  day,  at  each  place,  to  enable  a  monthly  mean  for  that  place  to  be  arrived  at. 

TO  KEAD  THE  BAROMETER. 

If  the  observer  stands  facing  the  barometer,  the  "  short  pointer"  (black')  moves  to- 
ward the  right  as  the  pressure  of  the  atmosphere  (or  weight  of  the  air)  increases,  and 
to  the  left  as  the  pressm-e  ot  the  atmosphere  (or  weight  of  the  air)  diminishes.  The 

long  pointer  (brass)  should  be  moved  by  the  turning  screw  so  as  to  coincide  with 
or  exactly  cover,  the  "  short  pointer  "  (black).  The  barometer  is  now  set  for  readin- 
and  the  '  barometer  reading"  is  found  by  reading  from  the  left  to  right  on  the  "main 
barometer  scale,"  trom  the  lowest  figures  (or  readings)  on  that  scale  to  that  exact 
division  or  mark  upon  that  scale  to  which  the  "  long  pointer"  points  or  which  it  cov- 
ers. The  inches  and  hundredths  of  inches  are  marked  on  the  scale.  The  inches  and 
hundredths  are  counted  from  left  to  right,  or  in  the  same  direction  as  the  hands  of 
a  watch  move,  and  they  are  counted  in  the  same  way  as  the  hours  an.l  minutes 
on  a  watch-fiice  are  counted.  The  inches  and  hundredths  are  written  down  if  thev 
are  to  be  written,  m  the  same  manner  as  dollars  and  cents  are  written,  thus :  one  dol- 
lar and  seventy-five  cents;  that  is,  one  dollar  seventy-five  hundredths  of  a  dollar 
would  be  written  175,  or  one  and  seventy-five  hundredths;  $29.3.5,  twenty-nine  dol- 
lars and  thirty-five  hundredths.  The  "lougpointer"  pointingon  the " main  barometer 
scale  to  tweuty-niD9  inches  and  thirty-five  hundredths,  the  barometer  readiuo-  would 
aoo'^^'^  ^■^""^.'"''i'''^  'i''*^  thirty  .five  hundredths  of  an  inch,  and  would  be  written 
"29.35  inches,"  and  so  for  other  readings. 

RAIN  WINDS  AND  DRY  AVINDS. 

There  are  for  each  place  and  each  month  two  kinds  of  winds : 

First.  Wbids  which,  blowing  from  certain  directions,  are  at  that  place  nid  in  tint 
winds likely  than  other  winds  to  be  followed  by  rain.    These  .-ive  culled  "raiu 

Second.  Winds  which,  blowing  from  certain  directions,  are  at  that  place  and  in  that 
month  OSS  hkely  than  other  winds  to  bo  followed  by  rain.    Those  are  callod  "  drv 

The  "rain  winds"  and  the  "  dry  winds "  for  each  district  and  for  each  mouth  are 
stated  in  the  Farmers'  Bulletin,  or  can  ho  had  by  applicaliou  to  this  oilier 

The  wind  direction  for  any  day  or  time  must  bo  seen  and  taken  a  t  each  i>lace  or 
station  by  a  vane  as  well  located  as  practicable. 

The  "wind  disk"  (No.  8)  consists  of  a  brass  circle,  on  which  slide  Ahm^Iv  two  arcs— 
a  rod  arc,  called  the  "dry  wind  arc"  (No.  9),  and  a  blue  arc,  c.illod  tlio  "rain  wind 
arc  (No.  11).  In  the  center  of  the  disk  is  a  pointer  turning  willi  a  tnrnin..-scr(>w 
and  called  the  "  wind  disk  pointer"  (No.  10).  Around  the  disk  aiv  hM  lcrs  iO  show 
directions,  as  N.  lor  north,  E.  for  oast,  NE.  for  northeast,  &('■. 

The  wind  disk  is  made  ready  for  UNO  ,as  follows:  II'  fur  iu.slaiice  |li,i  Fumois'  Hul 
letiM,  or  other  report,  stalcM  ( I, .■,,(,,  C.r  .,,ny  .iislrirt  or  |,I;,,.o,  n,n,l  tor  .-mv  uionl  h,  "'xvin.ls 
blowing  irom  south  and  cMst,  or  IVoin  (lii-oclion.s  lnW.w ecu  ( lloM(^  poinlM  -ivo  toiiiid  I  >  1m 
the  wiudsinost  likely  to  lollowcil  l)\  i;i,in;  wimlis  Mowiip.  irom  n'o'rtli  or  west'  c'lr 
from  directions  between  those  poliilH,  .-ire  IoimkI  (o  lio  l  lio  winiin  li';i,st  likely  (o  bo  (o| 
lowed  by  rain;"  or,  in  other  words,  "wiinlN  hlowin;.  Irom  cihI,  oi-  .sonlli  or  I'roiu  di- 
rections between  those  points,  a,r(^  r:i,in  winds-  winds  lilowin.-  Ircnn  noHl,  ,>■•  ,v.>u<" 
or  from  directions  b,^tw...u  (bose  poinl.s,  a.re  <lrv  w  in, Is  ;  "  ihvu  It  I  ho  i nsVrn m  nt  to 
b0UBed  intl,:,tn,.n,th,unl  in  thai' d istriH,  or  ,,:,c,.,  lho;..,i„  .in,l  n,,'  N,,  '  X  blue) 
18  moved  .,n  ( li,',  l.r:i,ss  .nrole  nnl  il  one  on.l  ot  the  a.c  ,s  :i,t  ( 1,,^  lei  Icr  K  wluVh  stiindS 
for  " oast,"  and  the  other  is  at  tlie  letter  S.,  which  .stands  tor  "youth  ;  "'  the  dry  wincl 
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arc  No  9  (tlierod)  is  moved  on  tlie  circle  until  one  end  of  that  arc  is  at  the  letter  N., 
which  stands  for  "  north,"  and  the  other  is  at  the  letter  W  which  stands  for  "  west." 
The  arcs  remain  as  they  are  thus  placed  for  the  whole  ol  the  month. 

Att  he  be-innino-  of  the  next  month,  the  rain-wind  direction  and  dry-wnid  direction 
must  he  located  &  that  month,  and  the  arcs  must  be  again  moved  on  the  circle  inthe 
m  manner,  until  the  rain-wind  arc  and  the  dry-wind  arc  touch  respectively  with 
their  ™ids,  the  letters  for  the  points  named  for  the  ram-winds  and  the  dry-winds  for 
tllat  month.    The  arcs  then  remain  so  placed  for  that  month ;  so  for  each  month 

"^N^w'^when  the  wind  disk  is  thus  ready,  and  on  any  day,  the  weather  case  is  to  be 
used  '(1)  The  direction  in  which  the  wind  is  blowing  is  seen  by  a  vane.  It  is  noticed 
from' what  direction  the  wind  is  blowing,  as  from  the  north,  south,  east  &c.  (2) 
The  wind  disk  pointer  (No.  10)  is  moved  by  the  turning-screw  to  point  to  the  compass 
letters  on  the  disk,  or  between  thorn,  showing  as  nearly  as  practicable  by  those  letters 
the  same  direction  i.  e.,  that /rom  which  the  wind  is  blowing  when  observed.  If  tlie 
pointer,  so  set,  points  at  either  of  the  ends  of  either  arc  or  any  part  of  either  arc,  it 
shows  if  it  so  points  at  the  red  arc,  that  the  wind  is  at  that  time  m  the  dry-wind  di- 
rectioA  or  is  a  dry-wiml ;  if  it  so  points  at  the  blue  arc,  that  the  wind  is  at  that  time 
in  the  ram- wind  direction  or  is  a  rai)i-wind.  . 

The  hour  is  noted  by  a  clock  or  watch  and  the  time  at  which  a  ram-wmd  or  a  dry- 
wind  commenced  to  blow  or  was  first  noticed  is  written  down. 

It  must  be  also  noticed  if  the  wind  shifts,  as  fi-om  blowing  from  a  ram  direction  to 
blowing  from  a  dry  direction,  or  is  blowing  from  such  direction  as  not  to  be  withm 

^^The  length  of  time  for  which  the  wind  has  blown  continuously  from  a  rain  direction 
or  a  dry  direction  is  of  importance,  to  be  considered  with  other  local  signs  and  mdi- 

"'^The  pointer  and  scale  (No.  5)  on  the  right  of  and  below  the  barometer  are  called  the 
(Irv-wind  time  record,  and  the  pointer  (No.  7)  is  called  the  "  record  pointer,  and  in- 
dicates, when  set,  the  length  of  time  the  wind  has  been  blowing  continuously  trom  a 
"  dry"  direction,  by  the  liguies  showing  the  number  of  hours  on  the  scale  to  which  it 

^'"The  pointer  and  scale  (No.  4)  on  the  left  of  and  below  the  barometer  are  called  the 
raiii-wiud  time  record,  and  the  record  pointer  (No.  G)  indicates,  when  set,  the  length 
of  time  the  wind  has  been  blowing  continuously  from  a  "ram"  direction,  by  the  fig- 
ures showing  the  number  of  hours  on  the  scale  to  which  it  points. 

The  record  pointer  on  the  rain-wind  time  record  (No.  6)  is  always  turned  by  the 
tliumb-screw,  and  set  pointing  at  the  figure  0  on  the  scale  when  the  wind  is  not  blow- 
ing in  the  rain- wind  direction.  In  the  same  way  the  "  record  pointer"  on  tlie  dry- 
wind  time  record  (No.  7)  is  always  set  pointing  at  the  figure  0  when  the  wind  is  not 
blowing  in  the  dry  direction. 

When  in  actual  use,  the  hour  at  which  the  wind-dislc  pointer  has  been  set  is  care- 
fullv  noted.  When  tlie  weather  case  is  next  examined,  the  wind-vane  is  again  no- 
ticed and  the  wind-disk  pointer  again  examined  or  adjusted.  If  it  still  continues  to 
point  at  any  part  of  the  same  arc  as  before,  the  number  of  hours  which  have  elapsed 
since  the  last  setting  and  during  which  the  wind-disk  pointer  has  been  so  pointing  is 
noticed,  and  the  record  pointer  on  either  the  rain-wind  time  record  or  dry-wind  tune 
record  is  turned  to  show  the  number  of  hours  the  wind  has  been  thus  noticed  as  blowing 
from  the  rain  direction  or  from  the  dry  direction,  as  the  case  may  be.  This  proceed- 
ino-  is  repeated  every  time  the  instrument  is  set.  It  can  thus  be  seen  at  a  glance 
whether  the  wind  is,  or  not,  blowing  in  a  rain- wind  or  a  dry-wind  direction,  and  for 
how  long  it  has  been  so  blowing.  'Whenever,  on  noticing  the  wind-vane,  it  is  seen 
that  the  wind  has  shifted,  the  wind-disk  pointer  is  set  accordingly.  If  it  now  pomta 
at  neither  arc  or  points  to  the  different  arc  from  that  at  which  it  pointed  at  its  last 
setting,  the  time-record  pointer  on  the  rain- wind  time  record  or  dry-wmd  time  record 
(whichever  may  have  been  in  use  at  the  last  setting)  is  turned  to  point  at  the  figure 

^  The°wind-disk  pointer  and  the  time-record  pointer  ought  to  be  set  thrice  daily,  at 
least ;  early  in  the  morning,  at  noon,  and  at  sunset.  .      n      ^  ■. 

The  sunset-disk  (No.  12)  consists  of  a  circular  disk  one-half  of  which  is  colored  red 
and  one-half  of  which  is  colored  blue.  The  disk  turns  upon  a  central  turning-screw 
in  such  a  manner  that  half  of  the  disk  shows  through  a  semi-circular  opening  m  the 
face  of  the  weather  case.  The  sunset-disk  is  set  as  follows :  At  the  exact  time  of  every 
sunset  the  western  sky  and  the  character  of  the  sunset  is  carefully  observed.  Tlie 
examination  ought  to'be  minute  and  careful,  lasting  for  about  fifteen  minutes.  It 
the  sunset  sky  is  clear  or  red,  or  markedly  what  is  known  as  a  "fair  weather  sun- 
set"—a  sunset  such  as  is  generally  held  to  indicate  a  clear  or  fair  day  to  follow  on  the 
next  day— a  day  on  which  it  will  not  rain— the  sunset  disk  is  turned  by  the  turning 
screw  until  the  semi-circular  opening  shows  all  red.  The  sunset  disk,  thus  turned, 
is  described  as  set  for  a  "fair  weather  sunset." 
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^  If  the  suuset  sky  (the  western)  is  cloudy  or  foul,  or  markedly  what  is  known  as  a 
loul  weather  sunset,"  a  sunset  such  as  is  generally  held  to  indicate  foul  weather  to 
toUow  on  the  next  day— a  day  on  which  it  will  rain- the  suuset  disk  is  turned  by  the 
turning-screw  until  the  semi-circular  opening  shows  all  blue.  The  sunset  disk  thus 
turned  is  described  as  set  for  a  "foul  weather  sunset."  If  the  appearance  of  the 
western  sky  and  the  character  of  the  sunset  are  neither  markedly  those  of  a  "fair 
weather  sunset"  or  of  a  "foul  weather  sunset,"  but  such  as  to  leave  the  observer  in 
a°i    1  mt'^^®  ^^^^      turned  to  show  half  red  and  half  blue,  or 

doubtful.     The  sunset  disk,  thus  set,  is  described  as  set  for  a  "doubtful  weather 


The  term  'fair  weather  sunset"  expresses  such  condition  of  the  sky,  particularly 
the  western,  and  such  character  of  the  sunset  as  is  considered  to  indicate  a  fair  dav. 
a  day  on  which  it  does  not  rain,  for  the  day  ensuing. 

The  term  "foul  weather  suuset"  indicates  that  the  appearances  are  such  as  to  pre- 
sage a  rainy  day,  a  day  on  which  rain  falls,  for  the  ensuing  day. 

The  term  "doubtful  weather  sunset"  indicates  that  the  conditions  are  such  as  to 
leave  the  mind  of  the  observer  in  doubt  as  to  what  the  sunset  presages  for  the  fol- 
lowing day.  The  indication  is  considered  to  be  for  the  period  of  time  from  the  "sun- 
A,  "'^^  which  the  character  of  the  sunset  is  examined  until  the  "sunset" 
ot  the  tollowmg  day. 


DRY-BULB  AND  WET-BULB  THERMOMETERS. 

In  the  lower  part  of  the  weather  case  there  are  two  thermometers,  a  dry-bulb  ther- 
mometer (No.  13)  on  the  left-hand  side  of  the  case,  and  a  wet-bulb  thermometer  (No. 
14)  on  the  right-hand  side.  ^ 
_  The  dry -bulb  thermometer  is  like  any  other  thermometer,  and  shows  bv  its  read- 
ings the  temperature  of  the  air. 

The  wet-bulb  thermometer  is  one  the  bulb  of  which  is  kept  constantly  moist  bv 
the  water  passing  up  from  the  glass  reservoir,  through  the  wicking  which  covers  the 
thermometer  bulb.  '  o  o 

The  readings  of  the  dry-bulb  thermometer  and  those  of  the  wet-bulb  thermometer 
are  more  and  more  unlike,  or  further  and  further  "  apart,"  as  it  is  called,  in  propor- 
tion as  the  air  contains  less  and  less  moisture ;  that  is,  is  becomin"-  dnier 

The  readmgs  of  the  dry-bulb  thermometer  and  those  of  the  wct-buib  thermometer 
l)ecome  more  and  more  alike,  are  nearer  and  nearer  together,  in  proportion  as  the  air 
contains  more  and  more  moisture.    That  is,  is  becoming  saturated  or  wet. 

J3y  the  side  of  the  dry-bulb  thermometer  (No.  13)  is  the  dry-bulb  pointer  which 
slides  on  the  brass  slide  (No.  1.5).  By  the  side  of  the  wet-bulb  thernrometer  is  the 
wct-bulb  pointer  which  slides  on  the  brass  slide  (No.  IG).  In  the  center  of  tlio  case 
'r  V'",  "I'.v  :iud  wet  bulb  scale,"  marked  on  the  paper  on  which  is  the  central  brass 
,slu  <- bar  (^o.  19)  aiid  on  this  slide  move  the  dry-bulb  keeper  (No.  17)  and  the  wct- 
imiij  iceoi)cr  (JNo.  IB).  To  set  the  thermometers,  examine  first  the  dry-bulb  thormom- 
t'tor  a^id  move  the  "dry-bulb  pointer"  (No.  15)  on  the  slide  until  the  outside  i.oint  is 
exactly  Jevel  with  the  top  of  the  mercury  in  the  thermometers— as  near  to  it  as  prae- 
ticab  e  Lxamme  next  the  wet-bulb  thermometer,  and  move  the  wet-bull)  poiuter 
(No.  10)  on  the  slide  until  the  outside  poiuter  is  exactly  level  with  the  top  of  the 
luercnry  in  the  wet-bnlb  thermometer,  or  as  near  to  it  as  practicable ;  then  turn  to  the 
ury  and  wot  bulb  scale,  and  on  the  "  central  brass  slide-bar"  (No.  19)  move  one  of  the 
Keepers  until  it  touches  as  nearly  as  possible— is  on  an  exact  level  with  the  inside 
pointer  ol  the  "dry-bulb  pointer;"  then  move  the  other  keeper  until  it  touches,  as 
nearly  as  practicable— is  on  an  exact  level  with  the  inside  pointer  of  the  "  wet-bulb 
pointer.  The  thermometers  are  now  set  and  the  difference  between  Ibeir  readino-s 
can  bo  known  by  counting  on  the  "  dry  and  wet  bulb  scale"  tlio  nuiubrr  of  de-n-oes 
between  the  keepers. 

When  the  thermometers  are  examined  and  set  again,  follo^\  in.>-  Ibo  naino  dI-iu  it 
will  bo  easily  seen  whether  the  "keepers"  are,  when  sot,  fiirUicr  apart  tinu'fliev 
were  at  the  previous  setting,  or  whether  they  are,  wlieii  set',  ucavcr  toqvlhcr  Wvm -k 
the  previous  setting.  '       '  "i'"' 

If  they  are  fnrtlier  apart  the  thermometers  are  said  to  ^H^  "  kci)  I  in..  "  ti-  n,,,., 
an;  nearer  together  the  tliennonieters  are  said  (o  be  "  a,i)|u„,.M'liin.v."  (Vmum-  tliiuo's 
being  equal,  the  tliennonieters  show,  when  IJicy  al■(^  "  scpai'il^in"""  Mial  (lie  -(iris 
becoming  mnre  dry— one  Nig-,,  of  approaching  fair"  woal  luM-.  The  tlio nuonielors  show' 
slgnof  aiTproaehi;?^^^  '  ''''  '"^^-^  «l>in,p-on; 

The  reservoir  at  the  b..t(„n,  of  the  weather  case  ought  to  be  kejil,  half  filled  always 
with  pure  water.  The  wickiug  must  bo  kept  clean  and  changed  oceasioiiallv-sav 
once  in  each  month.  "  »  saj,, 
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USES  OF  THE  WEATHER  CASE. 

The  weatliev  case  is  not  intended  to  be  used  independently  of  tlie  official  weather 
reports  It  is  to  be  used  always  in  connection  with  them.  The  weather  case  isfor  the 
purpose  of  supplementing  the  official  reports  by  showing  the  local  instrumental  indi- 
cations, and  giving  other  information.  It  is  intended  especially  for  use  at  farmers 
post-offices  and  places  reached  with  difficulty  by  the  printed  reports.  It  will  supple- 
ment often  whatever  knowledge  there  be  of  local  signs,  with  the  indications  ot  the 
instruments.  Its  careful  use,  taken  either  with  the  furnished  reports  or  even  without 
them  (if  they  chance  to  fail),  will  often  enable  the  character  of  the  coming  weather 
on  the  coming  day  to  be  so  judged  as  to  determine  what  kind  of  work  or  undertaking 
it  is  wise  to  plan  for  or  to  omit.  The  case  gives  the  local  instrumental  indications, 
and  will  frequently  aid  in  making  fair  forecasts  for  the  next  day.  _ 

It  is  well  to  limit  the  forecasting  to  the  attempt  to  tell  only  whether  it  will  or  will 
not  rain  on  the  next  day.    Days  on  which  it  does  not  rain  at  all  are  rated  iair, 
though  the  sky  may  be  covered  with  clouds.    Days  on  which  there  is  ram  enough  to 
iniure  crops  in  the  harvesting  are  rated  "foul."  . 

It  must  never  be  forgotten  that  the  weather  case  is  only  to  aid,  sometimes,  m  mak- 
ino-  up  one's  mind  as  to  what  the  weather  of  the  next  day  will  be.  While  it  will  often 
be^very  useful,  there  will  be  many  instances  in  which  everything  will  be  left  m doubt 


The  weather  case  should  be  hung  or  stand  in  a  fair  light,  where  it  will  be  always 
shaded  preferably  on  the  northern  aide  or  part  of  the  house,  where  it  will  not  be  ex- 
]-osed  to  artificial  heat,  and  where  there  will  be  a  free  circulation  of  the  air.  It  wiU 
1)0  easier  to  find  good  locations  in  summer  than  in  winter.  As  the  readings  ot  the  in- 
strument are  examined  for  their  general  indications  only,  the  great  care  as  to  the  loca- 
tion will  not  be  so  needed  for  general  use  as  if  the  readings  were  for  exact  record. 
For  particular  uses,  the  case  may  be  particularly  sheltered. 

TO  USE  THE  WEATHER  CASE  AT  SUNSET. 

(1)  Read  the  description.  See  that  the  figures  or  divisions  on  the  barometer  face, 
and  also  those  on  the  main  barometer  scale  indicating  the  mean  or  average  barometer 
reading  for  the  place  and  for  the  month,  are  set  to  the  reference  index  as  directed  on 

^^(f) 'set  the  rain-wind  segment  (or  arc)  and^  the  dry-mnd^  segment  (or  arc)  at  the 
proper  "  '  ^  _  ^  j  ii. 


places  on  the  wind-disk  circle  for  the  place  and  month. 
At  sunset  turn  the  "long  barometer  pointer"  until  it  covers  the  "short  barometer 
pointer."   Note  whether  on  the  "main  barometer  scale  "  the  long  pointer  is  then  at 
a  reading  alove  or  heloic  (greater  or  less  than)  the  mean  barometer  reading  tor  the 
place  and  for  the  month.    Move  the  "  sunset  barometer  index"  until  it  points  to  the 
same  reading  on  the  "  main  barometer  scale  "  with  the  "  long  barometer  pointer. 
Note  the  direction  of  the  wind  and  set  the  wind-disk  pointer. 
Set  the  sunset-disk. 

Set  the  dry  and  wet  bulb  ihermometers. 

Endeavor  to  apply  the  "indications  "  printed  on  the  face  of  the  case,  to  determine 
what  is  to  be  the  character  of  the  next  day.  Read  these  "indications"  carefully,  and 
see  how  many  of  the  instruments  or  disks  agree  in  showing  one  or  another  kind  ot 
weather  as  to  be  expected.  ...  e 

Study  the  character  of  the  clouds.  The  scud  cloud  is  one  of  the  prominent  signs  ot 
coming  rain.    Learn  to  apply  the  local  signs  of  weather  changes,  the  more  the  better. 

Examine  the  case  frequently  during  the  day. 

It  can  always  be  found  whether  the  "  pointer"  is  moving  toward  the  right  or  lett— 
that  is,  whether  the  barometer  is  rising  or  falling— by  turning  the  long  pointer  so  aa 
to  cover  exactlv  the  black  barometer  pointer ;  if  then,  on  next  examination,  the  black 
pointer  is  found  to  have  moved  toward  the  right,  the  barometer  is  rising.  If  the  black 
pointer  has  moved  toward  the  left,  the  barometer  is  falling.  _  , 

At  sunset  of  the  next  day  set  the  case  again  ;  note  whether  the  barometer  has  risen 
since  the  "  sunset  barometer  index"  was  set  at  the  last  sunset,  whether  the  wind  is  in 
the  rain  or  dry  direction,  and  for  how  many  hours  it  has  been  in  either,  approximately. 
Study  and  record  the  character  of  the  sunset  and  what  it  foretells.  Set  the  wet  and 
dry  bulb  thermometer,  and  note  from  the  "keepers"  whether  the  thermometers  are 
approaching  or  separating.  . 

Endeavor  to  make  a  forecast  whether  it  will  or  not  rain  for  the  ensuing  day,  as 
well  as  a  more  general  forecast. 

For  instance,  if,  with  a  ' '  fair  weather  sunset,"  there  is  a  "  high  and  rising  barometer, 
♦'winds  in  dry  direction,"  and  "thermometers  separating,"  the  chances  for  a  fair  day 
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for  the  next  ensuing  are  increased;  four  indications  of  pleasant  weather  coincide.  If, 
with  a  foul  weather  sunset,"  the  barometer  is  "falling  "  (the  pointer  moving  toward 
the^lelt),  tlie  winds  are  in  the  rain-wind  direction  and  thermometers  approach- 
ing ;  tour  indications  of  rainy  or  unpleasant  weather  coincide.  So,  three  indications 
may  coincide,  as,  with  "  thermometers  approaching  "  there  may  be  "  fair  weather  sun- 
■  41  —'barometer  pointer  moving  toward  the  right  or  high  barometer— wind  steady  iu 
the  dry  direction.  Phe  indications  may  be  divided.  In  such  cases  weight  must  be 
given  the  diiferent  indications  as  experience  may  show  their  correctness.  The  purpose 
oi  the  case  is  to  be  one  aid  only  in  making  up  a  forecast. 

The  greater  the  number  of  the  "indications,"  as  stated  on  the  face  of  the  case, 
which  are  found,  when  the  instrument  is  set,  to  coincide  in  indicating  dry  or  clear 
weather  or  rainy  or  stormy  weather,  the  more  likely  the  success  of  the  forecast. 

Contmuo  this  practice  at  sunset  from  day  to  day.  Skill  will  be  found  to  increase 
with  the  knowledge  and  the  use  of  the  instruments  and  the  habit  of  close  observation 
ot  local  signs  which  such  use  makes  necessary. 

In  instances  where  the  printed  synopses  and  indications  are  had  regularly,  or  where 
oacial  weather  charts,  bulletins,  &c.,  can  be  consulted,  the  weather  case  must  be 
used  with  careful  study  of  those  papers.  Locate  the  areas  of  high  and  low  barometer 
on  the  map,  and  m  reference  to  any  location,  as  nearly  as  is  practicable  fiom  the  de- 
scriptions or  da,te  Areas  of  cloudiness,  rain-areas,  areas  of  unusual  temperatures,  &c., 
may  bo  similarly  located.  When  any  such  areas  are  found  to  the  westward  of  and  at 
all  near  any  place,  it  is  rare  that  the  effects  of  them  fail  to  be  shown  at  such  place  bv 
weather  conditions  similar  to  those  within  the  areas  noticed,  and  in  a  short  time,  as 
ot  hours  or  days.  As  the  movements  of  the  areas— easterly— have  a  certain  regularity. 
It  IS  soon  learned  to  tell  nearly  w7,c»  the  effect  of  any  area  noticed  as  approaching 
wiU  commence  to  be  felt.  The  instrumental  signs  of  the  weather  case  will  show  the 
changes  commencing,  and  it  may  be  judged  whether  or  when  the  weather  conditions 
noticed  in  the  approaching  area  are  likely  to  prevail.  Some  elementary  knowledge  of 
meteorology  IS  needed ;  but  much  can  be  done  by  a  careful  watching  solely.  ThI  in- 
struments of  the  weather  case  will  show  the  changes  anticipated  when  they  begin  to 
be  lelt,  and  before  they  have  arrived,  in  their  full  force. 

If.  the  area  noticed  has  been  large  or  small,  with  weather  conditions  decided  or 
vanablo.  It  can,  from  these  facts,  be  judged  often  if  the  "coming  weather,"  of  what- 
ever kind  It  may  be,  wiU  be  steady  for  a  day  or  for  days,  or  more  rapidly  changing. 
1  he  case  makes  practicable  other  and  many  studies. 

ALBERT  J.  MYER. 
Bng.  Gen.  {Brevet  Assg'd),  Chief  Signal  Officer,  U.  S.J. 
War  Department,  Office  op  the  Chief  Signal  Officer, 

Washington,  D.  C,  July  21,  1878. 


Paper  31. 

(Tbis  bulletin  must  not  be  disturbed  nor  tbo  blaulca  removed  therefrom.) 
DAILY  WEATHER  REPORT. 

 ,  ,  188—. 

The  following  report  was  telegraphed  fioni  the  United  States  Signal  Office  Was! 
ington,  D.  C,  to  the  Pennsylvania  Railroad: 

Office  of  the  Chief  Ricinai,  Officer,  IWasiiington,  D.  C, 

 ,  188—,  1  a.  m. 

IsHHod  )ty  order  of  llio  Secretary  of  War: 

,  C.  DRUM. 

Jdjiitaiil-aeiivral,  and  Arliiig  Chief  Signal  Officer  of  the  Army 
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wf+h  o  '''"^  increased;  four  mdications  of  pleasant  weather  coincide.  If, 

i.m   ^.'J!'^''''*^''''  sunset,"  the  barometer  is  "falling"  (the  pointer  moving  toward 
■„t''.f}'  ™®  .^1?^^  ^"^^  in  the  rain-wind  direction  and     thermometers  approach- 
•'i?  ""^  unpleasant  weather  coincide.    So,  three  indications 

may  coincide  as,  with  "thermometers  approaching"  there  may  be  "  fair  weather  sun- 
■  it  .^^TZr^""  pointer  nioving  toward  the  right  or  high  barometer-wind  steady  in 
liliTid  1  indications  may  be  divided.   In  such  cases  weight  must  be 

ff  +^.  dilierent  indications  as  experience  may  show  their  correctness.  The  purpose 
ot  the  ease  is  to  be  one  aid  only  in  making  up  a  forecast. 

.vw^  ^'""'f''''  f""  number  of  the  "  indications,"  as  stated  on  the  face  of  the  case, 
wL^w        ■    '  instrument  is  set,  to  coincide  in  indicating  dry  or  clear 

weather  or  rainy  or  stormy  weather,  the  more  likely  the  success  of  the  forecast. 
x^ifH^^^r        practice  at  sunset  from  day  to  day.   Skill  will  be  found  to  increase 
with  ti  0  knowledge  and  the  use  of  the  instruments  and  the  habit  of  close  observation 
or  local  signs  which  such  use  makes  necessary. 

In  instances  where  the  printed  synopses  and  indications  are  had  regularly,  or  where 
^.iT  T^^^^^l  ?''f*f'  ^""etins,  &c.,  can  be  consulted,  the  weather  case  must  be 
used  with  careful  study  of  those  papers.  Locate  the  areas  of  high  and  low  barometer 
^r  J^v  reference  to  any  location,  as  nearly  as  is  practicable  fiom  the  de- 

Hcnptions  or  date  Areas  of  cloudiness,  rain-areas,  areas  of  unusual  temperatures,  &c., 
may  be  similarly  located.  When  any  such  areas  are  found  to  the  westward  of  and  at 
all  near  any  place,  it  is  rare  that  the  effects  of  them  fail  to  be  shown  at  such  place  by 
weather  conditions  similar  to  those  within  the  areas  noticed,  and  in  a  short  time,  as 
ot  hours  or  days.  Aslhe  movements  of  the  areas-easterly-have  a  certain  regularity, 
t  8  soon  learned  to  te  1  nearly  when  the  effect  of  any  area  noticed  as  approaching 
will  commence  to  be  felt.  The  instrumental  signs  of  the  weather  case  will  show  the 
changes  commencing,  and  it  may  be  judged  whether  or  when  the  weather  conditions 
noticed  in  the  approaching  area  are  Ukely  to  prevail.  Some  elementary  knowledee  of 
meteorology  is  needed ;  but  much  can  be  done  by  a  careful  watching  solely.  ThI  in- 
struments of  the  weather  case  will  show  the  changes  anticipated  when  they  begin  to 
oe  lelt,  and  beiore  they  have  arrived,  in  their  full  force. 

If  tlie  area  noticed  has  been  large  or  small,  with  weather  conditions  decided  or 
variable.  It  can,  from  these  facts,  be  judged  often  if  the  "coming  weather,"  of  what- 
ever kind  It  may  be,  will  be  steady  Ibr  a  day  or  for  days,  or  move  rapidly  changing. 
1  he  case  makes  practicable  other  and  many  studies.  i     J        s  s 

ALBERT  J.  MYER. 
Brig.  Gen.  (Brevet  Assg^d),  Chief  Signal  Officer,  U.  S.J. 

War  Department,  Office  op  the  Chief  Signal  Officer, 

WasUnglon,  D.  C,  July  21,  1878. 


Paper  31. 

(Tbi.s  bulletin  must  not  be  disturbed  nor  tbo  lilanlcs  removed  tberefrom.) 
DAILY  WEATHER  REPORT. 

tr,  following  report  was  tolographe<l  fi-om  (lie  Unite.l  States  Signal  Offlee!  Wash- 
ington, D.  C,  to  the  Ponnsylvauia  Railroad:  ,    »  ■ 

Office  of  the  Chief  Sionai,  Officer, IWashington,  I).  C, 

 ,  188—,  1  a.m. 

Issued  by  order  of  tlio  Secretary  of  War: 

,  r  ,     '  „        ,       ,  ^-  C.  DRUM. 

Jdpdanl-(,e,iiml,  and  Acling  Chief  Signed  Offlcer  of  the  Army 
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Paper  32. 
(Form  29.) 

War  Dkpartjient,  Signal  Service,  United  Statics  Army. 

DAIIA'  weather  report. 
(Pul)lislied'by  co-operation  of  the  Pemisylvaiiia  Eailro.'uV) 


Report  of  bulletins  received  and  posted  by  station  oi)erator  at 
 ,  State  of  ,  during  the  fortnight  ending  Saturday 


-,  county  of 
-,  188    .  ' 


Day  and  date 


Sunday   

Monday  

Tuesday  

"Wednesday . 
Thursday . . . 

IMday  

Saturaay  


Sunday   

Monday  

Tuesday  — 
Wednesday . 
Thursday. . . 

Friday  

Saturday  


(Signature.) 


Note.— Under  the  head  of  remarlis  will  he  noted  all  delays  in  the  prompt  receipt  of  the  dispatch, 
■with  cause  of  delay,  when  known.  One  copy  of  this  form,  will  be  mailed  at  the  close  of  each  fortnight 
to  the  Chief  Signal  Ofiacer,  U.  S.  A.,  Washington,  1).  G. 

(Indorsed :)  Form  29.    Report  of  railway  bulletins  for  the  fortnight  ending  

188—.  station  .    Rec'd  O.  S.  C.  0.  ,  188—. 


Paper  33. 

MONTHLY  WEATHER  REVIEW,  JULY,  1879. 

INTRODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  August  13th,  have  been 
used,  viz:  The  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  124  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  office;  monthly  journals  and  means,  137,  and  140,  respectively,  from  the 
former;  reports  from  37  sunset  stations ;  223  monthly  registers  from  voluntary  observ- 
ers ;  43  monthly  registers  from  United  States  Army  post  surgeons ;  marine  records  ; 
iuternational  simultaneous  observations ;  monthly  reports  from  voluntary  observers 
in,  and  the  local  weather  service  of,  the  State  of  Mi.ssouri ;  reliable  newspaper  extracts ; 
special  reports. 

barometric  pressure. 

Upon  chart  No.  II  is  shown  by  the  isobaric  lines  the  general  distribution  of  atmos- 
pheric pressure,  as  reduced  to  sea-level,  for  the  month. 

The  local  barometric  ranges  have  varied  as  follows :  Pacific  Coast,  0.50  at  Roseburg  to 
0.22  at  San  Diego;  Western  Plateau,  0.41  at  Virginia  City  to 0.24  at  Boise  City  ;  Rocky 
Mountains,  0.33  at  Denver  to  0.26  at  Santa  F6;  summit  of  Pike's  Peak,  0.:i0;  (in If 
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States,  0.41  at  Montgomery  to  0.22  at  Pimta  Eassa  and  Key  West ;  Atlantic  States,  0  78 
at  New  York  city  to  0.43  at  Jacksonville  ;  summit  of  Mount  Washington,  0.G3 :  Ohio 
Valley  and  Tennessee,  0.62  at  Pittsburg  to  0.38  at  Cairo  ;  Lake  Region,  0.79  at  Roch- 
ester to  0.60  at  Chicago ;  Northwest  and  Eastern  Rooky  Mountain  Slope,  0.69  at  Pem- 
bina to  0.40  at  Deadwood  and  Leavenworth. 

Areas  of  high  harometer.— Of  these,  three  have  been  sufiSciently  marked  to  merit  a 
description. 

No.  I.— This  area,  central  in  New  York  on  the  morning  of  the  1st,  moved  almost 
due  south,  and  passed  off  the  North  Carolina  coast  the  evening  of  the  2d.  Maxima 
abnormal  barometric  pressures  of  +0.31  at  Albany  morning  of  the  1st,  and  of -fO  32 
at  Cape  Henry  the  morning  of  the  2d,  were  reported.  Generally  clear  weather,  with 
no  precipitation,  prevailed  during  its  passage  through  the  Middle  Atlantic  States  and 
New  England.  This  area  caused  the  minimum  temperatures  for  the  South  Atlantic  and  a 
portion  of  the  Middle  Atlantic  States.  A  minimum  temperature  of  38°  was  reported 
from  Rockliffe  the  morning  of  the  1st,  and  light  frost  at  Hector,  Starkey,  and  Niles  N. 
Y.,  and  Springfield,  Massachusetts.  Brisk  northerly  winds  prevailing  on  the  Nortli 
Carohna  coast  the  morning  of  the  1st,  Cautionary  signals  were  displayed.  They  were 
lowered  that  afternoon,  having  been  justified  by  a  maximum  velocity  of  28  miles  NE. 
at  Cape  Lookout.  Maximum  velocities  of  25  m'lles  on  the  1st  and  26  miles  on  the  2(i 
were  reported  from  Cape  May. 

No.  II.— From  its  influence  on  the  barometers  in  the  Northwest  on  the  3d,  it  is  evi- 
dent that  this  area  was  then  central  in  Saskatchewan,  and  by  the  morning  of  the  4th 
had  reached  Manitoba,  Bismarck  barometer  0.14  abnormally  high.  Moving  nearly 
due  east,  accompanied  by  light  to  fresh  northerly  winds  and  generally  clear  weather, 
it  reached  Ontario  the  morning  of  the  .5th ;  Rockliffe  barometer,  30.34  At  that  time 
clear  weather,  with  fi-esh  NE.  winds,  generally  prevailed  on  the  Lower  Lakes  and  in 
New  England ;  cloudy  weather  with  brisk  to  high  north  winds  on  Middle  Atlantic, 
and  brisk  westerly  winds  on  North  Carolina  coast ;  maximum  velocities  had  been 
reported  of  25  miles  W.  at  Hatteras,  N.  26  at  Barnegat,  and  40  NE.  at  Sandy  Hook. 
At  noon  Cautionary  signals  were  hoisted  from  Cape  Lookout  along  the  Atlantic  coast 
north  to  include  Wood's  HoU.  Moving  SE.,  by  afternoon  of  the  5th  the  center  had 
])assed  off  the  New  England  coast,  at  which  time  brisk  to  high  NE.  winds  prevailed 
on  the  New  Jersey  and  North  Carolina  coasts,  with  rain  in  connection  with  a  small  area 
of  depression  existing  in  the  South  Atlantic  States.  The  signals  from  Wood's  HoU  south 
to  include  Norfolk  were  lowered  the  afternoon  of  the  5th,  and  from  Cape  Henry  south,  to 
include  all  displayed,  on  the  afternoon  of  the  6th.  They  were  all  justified,  maxima 
velocities  of  32  SW.  at  Wood's  HoU  and  32  NE.  at  Cape  Henry  and  Cape  Lookout 
Itemg  reported.  The  pressure  remained  nearly  stationary  south  of  the  New  England 
and  east  of  the  Middle  Atlantic  States  with  no  change  until  the  morning  of  the  7th. 
The  passage  of  this  area  was  marked  by  the  minimum  temperatures  generally  for 
New  England  and  the  Middle  Atlantic  States  and  a  considerable  portion  of  the  Lake 
rt^gion.  A  minimum  temperature  of  33o  was  reported  from  Sidney,  C.  B.,  the  morning 
of  the  6th,  during  the  night  of  which  date  a  sharp  frost  was  reported  for  the  Magda- 
len Islands,  and  a  light  frost,  5th  and  6th,  at  Hector,  N.  Y. 

No.  III.— This  area  was  central  in  Northeastern  Minnesota  the  morning  of  the  18th  ; 
Dnluth  barometer  0.25  above  the  normal.  Moving  thence  nearly  east,  it  skirted  the 
northern  edge  of  Lake  Huron,  and  by  the  morning  of  the  19th  had  reached  eastern 
(Quebec,  and  that  afternoon  was  in  the  lower  Saint  La-<7rence  VaUey  ;  Quebec  barom- 
eter 0.31  abnormaUy  high.  Its  direction  then  changed  to  nearly  due  south,  and  on 
the  morning  of  the  20th  it  was  central  in  Massachusetts  ;  Albany  barometer  0.30  and 
Boston  0.28  above  the  normal.  It  passed  south  that  afternoon,  and  remained  central 
over  the  Atlantic  Ocean  off  the  Middle  Atlantic  coast,  with  almost  stationary  pressure, 
until  the  afternoon  of  the  21st.  Its  passage  was  marked  by  cool  northerly  "winds  and 
generally  clear  weather  over  the  Lake  region.  Now  England  and  Middle  Atlantic 
States.  No  signals  were  displayed.  Several  instances  of  brisk  to  high  winds,  rano-ino- 
liom  SW.  27  at  Eastportto  NE.  32  at  Capo  Lookout,  wore  report.ed  from  the  18fli  to 
tlie  21st,  and  an  easterly  gale  in  the  Bay  of  Saint  Lawrence. 

No.  IV.— This  area  traversed  the  British  possessions  north  of  the  Lake  rei<-ion  during 
the  23d  and  24th,  causing  fresh  to  brisk  north  to  oast  winds— maxinnini  v(^loci  ty  Sandusky 
30  miles  I'l,  reported  at  midnight  of  tli<>  24tli— wilh  generally  cIomt  woa  tlu^rsonth  of  il's 
(■enter.  On  the  morning  of  the  25th  tIl(^  i.nvssiiro  wms  central  in  lower  S.i  inI  1  ronco 
Valley;  Quebec  barometer  0.23  above  (h(^  nonniU—wiili  clear  weal  In  r  :iii<l  .'rnlloN. 
to  E.  winds  in  New  England,  fresh  to  brisk  (■.■isicrly  winds  in  Mu*  M  iti(ll(^' 'a  (  hintie 
States.  Signals  were  then  o^l(^r(■d  for  Mic  .Icrsc-y  <  o;in(,  •  ;ui(l  a.t  noon  iiu  iviHin"-  \vinds 
with  27  inilds  S.  .at  Kittyhawk  being  rcporlcl,  nI^ikiIm  vvl^r<^  «liN|)!n,v.'J  on  llio  (•.■ii-olin'|. 
coast,  and  in  .•(.nnecl,ion  wil  h  .■nl  v;iiiring  low  .■mtm,  No.  V  1 1,  nMM:iin,-(l  diN|,l:i,YC(l  nnl  i'i 
I  ho  morning  ol  tlie27l  h.  The  signMln  were  liilly  vrrilied  by  south  :i.nd  soiithwent  winds 
on  tho  Carolina  const,  ranging  from  S.  29  miles  ii.t  Cape  lloiiry  to  S.  35  at  Miic.ni,  an.l 
oil  the  JerH(>y  coast  IVom  S.  2b  at  Atl:iiitic  (Jity  lo  SW.  37  at'Siindy  Hook.    The  high 
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pressure  moved  rapidly  from  Quebec  southeastward,  and  on  the  afternoon  of  the  25th 
passed  off  the  New  England  coast. 

Areas  of  loiv  barometer— \J])on  chart  No.  I  are  shown  the  tracks  of  nine  areas  which 
have  been  sufficiently  marked  and  extensive  to  enable  their  course  to  be  accurately 
charted.  A  continuation  of  area  No.  IX  described  in  the  June  Review  is  charted  as 
central  the  moruing  of  the  1st  in  Manitoba — Pembina  barometer  0.32below  the  normal — 
by  afternoon  it  had  passed  beyond  our  stations.  Its  passage  was  marked  the  afternoon 
of  the  30th  of  June  by  a  violent  local  storm  at  Bismarck,  unroofing  houses  and  wreck- 
ing a  large  steamboat ;  Fort  Garry  reported  a  high  northwest  wind  on  the  morning  of 
the  1st  of  July,  and  1.45  inches  rain-fall  in  eight  hours. 

No.  I.— This  area  appears  to  have  developed  in  California  during  the  Ist,  from  the 
depression  remaining  from  area  No.  IX  described  in  the  June  Review.  Moving  east- 
ward it  was  central  in  Colorado  the  morning  of  the  2d,  whence  its  course  was  north- 
eastward being  central  the  morning  of  the  3d  in  Eastern  Dakota.  The  depression  in- 
creased from  a  minimum  of  0.18  below  the  barometric  normal  at  North  Platte  the 
morning  of  the  2d  to  0.3G  below  at  Saint  Paul  the  morning  of  the  3d.  The  passage  of 
the  area  on  the  2d  was  marked  by  local  storms  of  the  most  violent  character.  At 
Elkhorn,  Dak.,  a  tornado  at  5.30  p.  m.,  traveling  in  circular  course  from  SW.  to  SE., 
totally  destroyed  three  buildings  and  injured  one  person.  In  Plymouth  County,  at  Le 
Mars,  Iowa,  about  7  p.  m.,  2d,  violent  storm,  shaped  like  an  hour  glass,  destroyed  a 
number  of  buildings  and  killed  three  persons.  In  Goodhue  County,  Minn.,  at  Belle 
Creek,  buildings  demolished ;  traveling  northeastward  through  Vasa  it  demolished 
a  church  and  orphanage,  killing  nine  persons  and  Injuring  thirty  others.  At  Lake 
Emily,  five  persons  killed  and  many  buildings  destroyed.  At  Red  Wing,  very  violent 
storm  damaged  many  buildings,  and  crossed  the  Mississippi  River  into  Pierce  County, 
Wis. ,  where  many  buildings  were  destroyed  at  Maiden  Rock  and  Trenton.  At  Warren  a 
flood  followed,  by  which  four  persons  perished.  Saint  Paul,  Minn.,  on  morning  of  3d, 
reported  3.70  inches  rain  in  preceding  8i  hours  and  4.93  inches  in  preceding  15  hours. 
In  Steele  County,  Minn.,  a  succession  of  violent  thunderstorms  occurred.  At  Yankton, 
Dak.,  the  barometer  in  seventeen  hours  fell  abnormally  0.37  and  at  Saint  Paul  0.39.  On 
the  morning  of  3d,  the  area  moving  rapidly  eastward,  signals  were  displayed  on  Lake 
Michigan ;  reports  missing  from  the  Northwest,  cloudy  weather,  with  brisk  southerly 
winds,  prevailing  on  Lakes  Michigan  and  Huron.  By  afternoon  the  center  was  over 
Lake  Superior ;  Marquette  barometer  0.33  below  normal.  Signals  were  then  lowered, 
having  been  justified  by  velocities  of  NW.  27  miles  at  Escanaba  and  NE.  38  at  Mil- 
waukee ;  at  Alpena,  a  velocity  of  24  miles  was  reported.  At  Sandusky  W.28  miles 
on  the  2d,  and  at  Marquette  NW.  28  miles  on  the  3d,  were  reported.  The  center 
moved  eastward  through  Ontario,  and  on  the  morning  of  the  4th  was  central  in 
lower  Saint  Lawrence  Valley ;  Quebec  barometer  0.44  below  the  normal.  At  that 
time,  brisk  northerly  winds,  with  cloudy  weather,  on  the  Lower  Lakes,  and  gentle  to 
brisk  SW.  winds,  with  partly  cloudy  weather,  in  New  England  and  the  Middle  Atlan- 
tic States,  were  reported.  Signals  were  then  displayed  for  Lake  Ontario,  the  CaroUna 
coast,  at  Newport  and  Wood's  HoU.  At  the  afternoon  report  the  storm  had  passed 
into  the  Gulf  of  Saint  Lawrence  and  the  signals  were  lowered.  The  signals  on  Lake 
Ontario  were  not  justified.  The  Carolina  signals  were  all  justified;  maximum  veloc- 
ity at  Cape  Hatteras  SW.  28  miles ;  at  Newport  and  Wood's  HoU  the  signals  were 
justified  by  SW.  25  ami  SW.  .32,  but  were  somewhat  late  at  Wood's  Holl,  where  SW. 
and  W.  winds  from  26  to  28  miles  had  prevailed  from  the  2d  to  morning  of  the  4th. 
By  the  afternoon  of  the  4th  the  storm  center  had  passed  into  the  Gulf  of  Saint  Law- 
rence—Sydney barometer  0.52  below  the  normal— followed  by  cloudy  weather  and  rain 
in  New  England,  with  brisk  westerly  winds,  a  maximum  velocity  of  W.  27  miles  be- 
ing reported  during  the  afternoon  from  Boston. 

No.  II. — This  area  first  appeared  in  the  valley  of  the  Sacramento  July  2d,  where 
its  course  during  the  3d,  4tli,  and  5th  was  a  little  north  of  east  through  Idaho  and 
Montana,  and  was  in  Dakota  the  morning  of  the  6th  ;  Bismarck  barometer  0.28  below 
the  normal.  At  that  report  high  easterly  winds,  with  cloudy  weather,  prevailed  in 
the  Northwest,  with  heavy  rain-falls,  1.33  inches  in  less  than  eight  hours  at  Pembina. 
The  course  of  the  center  was  thence  northeast,  and  in  the  afternoon  it  was  in  Eastern 
Manitoba — all  reports  from  the  Northwest  missing— the  abnormal  barometric  isobar  of 
—0.20  including  Dakota,  Minnesota  and  parts  of  Iowa  and  Wisconsin.  A  terrific  hail- 
storm that  morning  prevailed  in  Meeker  and  Kandiyohi  Counties,  Minnesota,  and 
during  the  afternoon  a  violent  thunder-storm  at  Madison,  Wis.,  with  hail  large  enough 
to  kill  yearling  pigs,  and  1.83  inches  rain-fall  in  seven  hours.  At  La  Crosse,  Wis.,  severe 
thunder-storm,  with  1.30  inches  rain-fall  in  one  and  a  half  hours.  Although  the  cen- 
ter had  passed  into  Manitoba,  the  trough  in  the  Upper  Mississippi  valley  changed  but 
little  from  the  afternoon  of  the  6th  to  the  morning  of  the  7th,  at  which  time  the  rain- 
fall at  Madison  was  reported  as  3.70  inches  in  twenty-four  hours,  and  at  La  Crosse 
4.70  inches  for  the  same  period.  On  the  afternoon  of  the  6th  fresh  to  brisk  southerly 
winds,  with  cloudy  weather  and  rains,  prevailed  on  the  Upper  Lakes,  with  maximum 
velocity  of  SW.  41  miles  reported  from  Milwaukee.   At  midnight  a  maximum  velocity 
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of  SW.  44  miles  was  reported  from  JMarquette.  On  the  morning  of  the  7th  reports 
from  the  Upper  Mississippi  valley  and  the  Northwest  were  missing,  and  brisk  southerly 
winds,  with  cloudy  weather  and  light  rains,  were  reported  from  the  Lower  Lakes, 
when  signals  for  Lake  Erie  were  ordered,  which  were  lowered  at  midnight  of  the  7th' 
being  justified,  except  at  Port  Huron  and  Buffalo,  by  winds  ranging  from  SW.  28  at 
Sandusky  and  Toledo  to  S.  33  at  Cleveland.  At  midnight  of  the  7th  signals  were  dis- 
played from  Cape  May  northward  along  the  Atlantic  coast  to  include  Eastport.  By 
the  morning  of  the  8th  the  area  was  probably  central  in  northwestern  Quebec.  At 
that  time  Parry  Sound  barometer  was  0.38  below  the  normal,  and  brisk  S.  and  SW. 
winds  were  reported,  with  cloudy  weather  and  rain,  from  New  England  and  South 
Atlantic  states  to  the  Lake  region.  Velocities  from  S.  28  at  Cape  May  to  SE.  33  at 
Sandy  Hook  prevailed,  while  the  brisk  winds  on  the  North  Carolina  coast  (maximum 
velocity  S.  25  miles  at  Cape  Henry),  were  followed  by  signals  from  Cape  Henry  south 
to  Macon.  The  area  moving  northeast  all  signals  were  lowered  on  the  Atlantic  coast 
the  afternoon  of  the  8th,  having  been  justified,  except  at  Cape  Henry  and  Eastport, 
by  velocities  ranging  from  SW.  25  at  Macon  to  S.  38  miles  at  Wood's  HoU.  The  storm 
central  in  northeastern  Quebec  at  midnight  of  the  8th  changed  its  course  from  north- 
east to  southeast,  and  on  the  morning  of  the  9th  was  central  in  lower  Saint  Lawrence 
VaUey ;  Father  Point  barometer  0.38  below  the  normal.  At  that  time  fresh  to  brisk 
north  winds,  with  clear  weather,  were  reported  from  New  England,  and  cloudy  weather, 
with  heavy  rain  and  fresh  winds,  from  the  Canadian  Maritime  Provinces,  except  a  ve- 
locity of  S.  30  miles  from  Father  Point.  Central  the  afternoon  of  the  9th  in  New 
Brunswick  and  at  midnight  in  Nova  Scotia,  the  area  passed  southeast «^ard  over  the 
Atlantic  Ocean.    No  high  winds  were  reported  on  the  morning  of  the  10th. 

No.  III.— This  area  appeared  first  in  the  Middle  Plateau  district  on  the  7th,  and 
moving  nearly  east  passed  through  Idaho  and  Wyoming  on  the  8th  and  9th,  and  was 
central  in  western  Dakota  the  morning  of  the  lOth  ;  Yankton  barometer  0.29  below 
the  normal.  At  that  time  heavy  rains  were  reported  from  Minnesota  and  Wisconsin, 
with  cloudy  weather  and  variable  winds  over  the  whole  Lake  region.  Moving  nearly 
east,  the  center  was  in  Minnesota  at  midnight  of  the  10th  and  over  Lake  Michigan 
the  morning  of  the  11th,  Milwaukee  barometer  0.43  belcw  the  normal,  when  brisk  N. 
to  W.  winds  prevailed  over  Lakes  Superior  and  Michigan,  and  southerly  winds  with 
cloudy  weather  and  no  precipitation  on  the  Lower  Lakes,  except  a  heavy  rain-fall  of 
2.06  inches  rejiorted  for  previous  eight  hours  from  Sandusky.  Cautionary  signals  were 
then  ordered  for  Lakes  Michigan,  Huron,  and  Erie.  By  the  afternoon  of  the  11th  it  was 
central  over  Lake  Ontario,  which  was  covered  by  an  average  barometric  pressure  of 
0.43  below  the  normal,  while  the  abnormal  isobar  of —0.30  covered  New  England,  Mid- 
dle Atlantic  States,  and  the  Lower  Lakes.  The  Lake  signals  were  thou  lowered,  having 
been  justified  for  Lake  Erie,  maxima  velocities  of  N.  45  miles  at  Cleveland  and  N.  67 
at  Sandusky  being  reported.  The  signals  for  Lakes  Micliigan  and  Huron  were  not 
justified  by  reports  yet  received.  Severe  and  destructive  local  storms  occurred  during 
the  day  in  Canada,  Ohio,  Michigan,  Pennsylvania,  and  Maryland,  which  are  mentioned 
under  Local  Storms.  At  this  time  cloudy  weather  and  brisk  southerly  winds  were 
reported  from  New  England  and  the  Middle  Atlantic  States,  with  a  maximum  velocity 
of  30  miles  SW.  wind  at  Cape  Lookout.  Cautionary  signals  were  then  displayed  for 
the  New  Jersey  coast  from  Lowes  to  Sandy  Hook.  At  midnight  of  the  11th  the  area 
was  central  in  Connecticut;  Now  York  barometer  0.48,  abnormally  low.  At  this  time 
the  signals  from  Lowes  to  Sandy  Hook  wero  lowered,  having  been  fully  justified  by 
winds  ranging  in  maximum  velocity  from  SE.  26  miles  at  Barnogat  to  30  S.  at  Capo 
May.  Brisk  to  high  SW.  winds  Avoro,  however,  reported  from  the  North  Carolina 
coast,  and  a  velocity  of  NW.  46  miles  .it  Cape  Henry.  On  the  morning  of  the  12th 
the  area  was  central  off  tlio  Now  Jersey  coast— Atlantic  City  barometer  0^7  below  the 
normal- and  brisk  winds  wore  reported,  NE.  in  Now  England,  N  W.  on  the  Jersey  coast, 
and  SW.  on  tho  North  Carolina  coast,  with  rain-fall  in  past  eight  hours  fioiu  Now  Eng- 
land to  Ohio  V.alley.  Tho  center  thence  moved  west  of  south,  and  in  the  afternoon 
ot  tho  12th  was  in  North  Carolina ;  Wibnington  barometer  0.:i(i  bolow  tlio  normal. 
At  noon,  however,  high  nortlierly  winds,  of  niiixiinai  velocities  vaiigiii!.;-  from  N.  30 
.•it  Cape  May  to  N.  35  at  Barncgatj  had  bo(<n  ivpoi  led  :i,iid  (■.■Mitionavy  nu'iki.In  disidayod 
from  Capo  Henry  south  to  include  Macon.  Tli<  s(i  .siniiiiis  were  low.'n-irUini  allonioon, 
having  been  fully  justified  by  maxima  volociijeM  vani>,in'j,  IVdiii  NM.  'Jti  niiU-s  at  C.'ipo 
Henry  to  N.  35  al,  M.acoii.  These  sign.ala  were  lowcici'l"  soniowliMi  mooii,  ;i,s  I  he  center, 
moving  H(uitliwcst\va,nl,  was  central  at  nudnii;lir  oC  iJii-  I'JIh  on  Iho  Sciiili  Carolina, 
coast,  andNM.  winds,  with  ina.xiina,  vclocil-ics  i'voiu  '.'(i  lo  :W  miles,  \vc■^(^  n-portod  from 
tho  North  Carolina  coast,  'i'lii^  .ui-.i  inovcd  slowly  oil'  th(^  Soiil  li  Ciiroiin;!.  coawi,  during 
tho  13(h.  This  area  produrc.l  Mic  ma  \  ima.  Icriiix-ra^tiircH  of  l  lio  rudul  h  lor  ( lu^  ll|)pe7- 
MiHHisHii)pi,  Tennessee,  and  Ohio  Va,lli<y,s  a.iid  Mio  South  Alhuii  ic  Sla.lcM,  iu  the  last  of 
which  sections  tho  lligll(^Ht  toiuixiratures  ev«<r  known  were  oxporiencwl,  reaching  104" 
at  Chiirleston  and  Augusta  and  105°  at  Savannalion  tho  12th,  and  104°  at  Jacksouvillo 
on  the  11th. 

No.  IV.-  Diiriiig  the  lOth  tho  pressure  fell  from  (ihe  Pacific  coast  to  Utah  and  W«»tom 
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Montana,  -with  cloudy  and  threatening  weatlier  and  light  rains  on  the  coasts  of  Ore- 
gon and  Washington  Territory.  11th,  pressure  fell  rapidly  over  Oregon,  Washington 
Territory,  Idaho,  and  Western  Montana,  reaching  the  minimum  (29.53  and  29.51  or  0.50 
and  0.48  below  the  normals  respectively)  at  Portland  and  Olymiiia  at  4.35  p.  m.,  and 
(29  50  or  0.30  below)  at  Virginia  City  at  11  p.  m. ;  the  observer  at  Now  Westminster, 
B  C  reported  "at  6  p.  m.,  barometer  29.43,  wind  WSW.,  heavy  blue  black  clouds 
from"  W.  moving  rapidly— midnight,  wind  backed  to  S.  and  then  SE.,  and  blew  a  heavy 
gale  in  fierce  gusts  with  very  heavy  rain  until  9  a.  m.  12tli— nothing  like  this  known 
here  before  in  July; "  about  the  saioe  hour  (6  p.  m.)  a  "violent  wind  and  rain  storm" 
occurred  at  Umatilla,  Or.;  and  a  "severe  local  storm  also  passed  over  Dayton,  Co- 
lumbia County,  Washington  Territory,  which  struck  Pomeroy,  10  miles  from  Dayton, 
ten  minutes  later."  12th,  passed  rapidly  eastward  over  or  to  the  north  of  Montana; 
light  rains  fell  at  the  Rocky  Mountain  stations  and  in  the  Lower  Missouri  valley, 
and  at  11  p.  m.  threatening  weather  was  reported  in  the  Red  River  of  the  North 
Valley.  It  was  followed  on  the  Pacific  coast  by  cold  weather,  the  minimum  tempera- 
ture of  the  month  (40°)  being  reported  at  Roseburg,  while  the  maxima  temperatures 
of  the  month  were  reported  at  several  stations  over  the  Eastern  Slope  of  the  Rocky 
Mountains:  Cheyenne,  95° ;  Deadwood,  92°;  Bismarck,  95°;  Pembina,  90°;  Pilot  Point 
and  Coleman,  Tex.,  107°.  13th,  was  probably  centralnorth  of  Lake  Superior ;  a  severe 
thunderstorm  with  heavy  rain  occurred  at  Duluth  during  the  early  morning  (5  to  10 
a.  m.),  followed  at  noon  by  a  brisk  southwest  wind,  28  miles  at  Duluth  and  SE.  31  at 
Milwa'ukee,  for  which  signals  were  not  ordered.  High  temperatures  continued  over 
the  eastern  section  of  the  country,  and  the  following  maxima  of  the  month  were  re- 
corded :  Denver,  98° ;  North  Platte,  99°  ;  Henrietta,  Tex.,  105° ;  Graham  109° ;  Concho, 
108°.  Its  course  firom  the  13th  to  the  afternoon  of  the  14th  was  too  far  north  of  our 
stations  to  be  accurately  traced ;  but  at  the  latter  report  it  was  central  in  Vermont, 
marked  by  little  energy  ;  Burlington  barometer  0.13  below  normal.  Thence  moving 
NE.  at  midnight  it  was  central  in  Maine,  and  the  morning  of  the  15th  in  New  Bruns- 
wick, its  progress  marked  by  no  high  winds  and  light  precipitation.  No  signals  were 
ordered  and  no  dangerous  winds  reported. 

No.  V  was  north  of  the  Lake  region,  in  Ontario,  the  morning  of  the  15th ;  Parry 
Sound  barometer  0.11  below  the  normal.  Moving  nearly  east,  it  was  central  in  east- 
em  Ontario  during  the  afternoon  and  midnight.  At  the  latter  report  clear  weather 
and  fresh  westerly  winds  prevailed  on  the  Lower  Lakes  and  fresh  southerly  winds 
with  partly  cloudy  weather  and  rain  areas  in  New  England.  Severe  local  storms,  with 
hail  and  heavy  winds,  prevailed  in  various  parts  of  Ontario  during  the  day.  On  the 
6th,  in  the  morning,  it  was  in  the  upper  Saint  Lawrence  valley ;  Quebec  barometer  0.251 
below  the  normal,  vnth  falling  barometer  and  fresh  S.  to  W.  winds,  and  clear  weather 
with  very  high  temperature  reported  from  New  England.  During  the  day  it  moved 
southeast,  and  in  the  afternoon  was  central  in  Maine  ;  Burlington  barometer  0.33  and 
Eastport  barometer  0.30  below  the  normal.  At  this  time  fresh  to  brisk  easterly  winds 
with  cloudy  weather  prevailed  in  the  lower  Saint  Lawrence  valley  and  variable 
winds,  with  violent  thunderstorms,  in  New  England,  with  maxima  velocities  of  38 
miles  NW.  at  Boston  and  40  NW.  at  Wood's  Holl,  and  SW.  winds  from  26  to  28  miles 
from  the  North  Carolina  coast,  with  cloudy  weather  and  rain.  During  the  day  the 
maxima  temperatures  for  the  month  occurred  at  most  stations  from  Virginia  to  Massa- 
chusetts, which  were  followed  over  New  York  and  New  England  by  a  series  of  violent 
thunderstorms  and  cooler  weather.  The  numerous  cases  of  sunstroke  will  be  found 
noted  under  Temperature,  and  the  violent  storms,  by  which  many  lives  were  lost  and 
great  damage  done  to  property,  under  Local  Storms.  By  midnight  of  the  16th  the  cen- 
ter had  reached  eastern  Maine ;  Eastport  barometer  0.38  below  the  normal,  with  fresh 
S.  to  W.  winds,  cloudy  weather  and  heavy  rain-fail  in  New  England.  Maxima  veloci- 
ties, from  several  stations,  ranging  from  25  to  32  miles,  were  reported  from  the  New 
Jersey  and  North  Carolina  coasts.  On  the  17th  the  area  in  Nova  Scotia  in  the  morn- 
ing and  near  Cape  Breton  at  the  afternoon  report,  passed  northeastward  over  the  At- 
lantic Ocean,  attended  by  gales  and  terrific  squalls,  the  depression  having  increased 
to  0.50  below  the  barometric  normal  at  Halifax  in  the  morning,  and  at  Sydney  in  the 
afternoon. 

]s(o.  VI. — This  area,  appearing  in  western  Nebraska  the  afternoon  of  the  21st  and 
moving  nearly  east,  passed  through  Nebraska  and  Iowa  with  little  energy,  reaching 
Wisconsin  the  afternoon  of  the  22d;  Milwaukee  barometer  0.17  below  the  normal;  by 
midnight  it  had  reached  Lake  Huron,  with  cloudy  weather  and  heavy  rains  on  the 
Lower  Lakes,  fresh  SW.  to  SE.  winds,  but  one  station,  Sandusky,  reporting  a  maximum 
velocity  of  SW.  25  miles  on  the  Lakes,  and  Cape  May  S.  30  on  the  Atlantic  coast.  On 
the  23d  it  was  central  at  the  morning  report  in  Ontario ;  Kingston  barometer  0.32 
below  the  normal ;  brisk  SW.  winds  and  cloudy  weather  in  the  Middle  Atlantic  States 
and  New  England,  accompanied  in  the  latter  by  heavy  rains.  In  the  afternoon  cen- 
tral in  Maine,  brisk  SW.  winds  were  reported  from  Carolina  to  Massachusetts,  with  a 
inaximun^  velocity  of  88  SW.  at  Cape  Lookout.    The  course  of  the  area  was  northeast. 
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and  by  midnight  it  had  passed  into  the  Gulf  of  Saint  Lawrence.    No  signals  were  dis- 


No.  VII. — This  area,  whose  presence  was  first  shown  by  the  barometers  in  the  North- 
west on  the  24th,  was  central  on  the  morning  of  the  25th  in  eastern  Manitoba— Pem- 
bma  barometer  0.33  below  the  normal— generally  cloudy  weather  with  southerly  to 
westerly  winds  and  light  local  rains  being  reported  from  the  Upper  Lakes  and  North- 
west. Moving  southeasterly,  with  increased  pressure,  it  was  central  over  Lake  Supe- 
rior midnight  of  that  date.  During  the  day  southerly  to  westerly  winds  and  cloudy 
weather  had  prevailed  with  moderate  rain-fall  over  the  Lake  Eegion  and  Northwest. 
On  the  26th,  in  the  morning,  the  depression  was  central  over  Lake  Michigan — Esca- 
naba,  barometer  0.26  below  the  normal — in  the  afternoon,  in  eastern  Michigan.  At 
midnight  it  reached  southern  Ontario.  During  the  day,  rainy  weather,  with  brisk  to 
high  southerly  winds  on  the  New  Jersey  and  North  Carolina  coasts,  and  rainy  weather, 
with  fresh  easterly  winds  in  New  England,  were  reported,  whUe  clear  weather  and 
fresh  southerly  winds  prevailed  over  the  Lake  Region.  Signals  displayed  in  connec- 
tion with  high  area  No.  IV,  on  the  25th,  from  Macon  north  to  Sandy  Hook,  inclusive, 
were  continued  up,  and  during  the  afternoon  of  the  26th  signals  were  displayed  at 
New  York.  On  the  morning  of  the  27th  the  pressure  passed  off  the  Now  England 
coast ;  Portland,  barometer  0.28  below  the  normal.  At  this  time  fresh  to  high  north- 
erly winds,  30  miles  NE.  at  Eastport,  Me.,  with  cloudy  weather  and  heavy  rain-falls, 
were  reported  from  New  England,  and  fresh  to  brisk  west  to  southwest  winds  from 
the  New  Jersey  and  North  Carolina  coasts.  All  the  signals  on  the  Atlantic  coast  were 
then  lowered,  having  been  fully  justified,  as  shown  in  connection  with  high  area  No. 

No.  VIII.— This  area  appears  to  have  sprung  up  from  the  remains  of  area  No.  VII, 
and  at  midnight  of  the  27th  was  central  north  of  Lake  Superior,  at  which  time  fresh 
westerly  winds,  with  heavy  rain-falls,  were  reported  from  that  lake.  On  the  morning 
of  the  28th  the  central  pressure  had  reached  the  eastern  part  of  Lake  Superior;  Mar- 
quette barometer  0.22  below  the  normal.  Moving  eastward  through  Ontario,  at  mid- 
night it  was  central  at  Quebec,  and  on  the  morning  of  the  29th  passed  into  the  Gulf 
of  Saint  Lawrence.  The  passage  of  the  area  was  marked  by  little  energy,  and  no 
dangerous  winds  in  counection  therewith  were  reported. 

No.  IX.— This  area  was  central  in  western  Manitoba  on  the  afternoon  of  the  30th, 
and  by  midnight  had  reached  central  Dakota ;  Bism.irck  and  Pembma  barometers, 
respectively,  0.29  and  0.31  below  the  normal.  Its  course  during  the  31st  was  a  little 
east  of  south,  while  its  movement  was  sluggish  and  its  pressure  "increasing,  being  0.18 
below  the  normal  at  Yankton  on  midnight  of  the  31st.  No  dangerous  winds  wore 
reported  in  connection  with  this  area. 


World  Weather  Charts— Meicorologioal  charts  of  ihe  Northern  Hemisphere.— It  has 
been  the  plan  of  these  charts  that  they  should  be  based  upon  observations  taken  simul- 
taneously, by  day  and  at  night,  on  land  and  at  sea.  The  observations  to  bo  those  of 
the  barometer,  thermometer,  weather,  &c.,  had  everywhere  ou  the  globe  at,  the  same 
fixed  instant  of  physical  time  ;  that  is,  for  example,  observations  so  arranged  that 
those  at  Washington,  St.  Petersburg,  Constantinople,  &c.,  are  taken,  not  at  the  same 
hours  of  local  or  clock  time  at  those  cities— for  they  would  not  then  be  taken  at  the 
Bame  moment— but  so  arranged  that  the  readers  or  observers  are  actually  at  the  in- 
struments at  once,  :ill  reading  and  recording  at  one  and  at  the  same  moment  that  the 
readings  and  records  are  being  made  at  every  other  station,  and  so  for  all  places.  The 
atmosphere  over  any  extent  of  the  earth  can  thus  bo  viewed  as  a  whole,  and  at  once 
before  any  movements  in  it  are  possible.  The  resulting  charts  give  a  true  synopsis; 
in  eflect,  a  photograph  of  the  atmosph(iro  and  its  conditions  at  the  instant.  Such 
observations  are  known  as  Simultaneous  Oisskrvations.  Tlioy  are  characteristic  of 
the  work  of  this  office.  They  wore  for  tho  first  time  ])racticallv  oniployed  by  it  for 
purposes  of  prediction  in  1870.  Simult:i,neoiis  ohsorval  ions  as  thim  dcHci  iiiod  are,  upon 
the  invitation  of  the  United  States,  widely  i-.iWu  tl^■o^^■lll>ut  llie  world.  Tliey  are 
collated  at  this  office,  printed,  .and  issued  (l:iliy,  loimiiig '^lu^  lidoinnlion.il  IJullotiu 
of  Meteorological  Observations  taken  niinnli.iniMinsly.''  ']'ho  intorn.i I  iona I  co-opera- 
tion embraces  observations  taken  by  alnm.sl.  ,'\  ,i  y  ,  ivi'lized  power  north  of  tho  equator, 
and  observations  taken  at  sea. 

Four  charts,  based  upon  internii,tion;i,l  m.lr,>i,,l. laical  observations,  t;ikon  sinmlta- 
licously,  are  issued  with  this  Review.  No.  IV  Im  :i,  daily  cIimvI.  lor  U.roinlior  'JO,  1878; 
Nos.  V  and  VI,  nionllily  charts  for  DecMnlior,  IS77,  .ind  No.  \  li,  lor. Inly ,  ISJl).  Those 
charts  have  bo.on  specially  proi)a,re(l.  'l'll,^  m ii l)j<M'.l,  of  lll(^  |Mv|i.'ir.iiion  dc  sncii  World 
Charts  m  I■(^^(■lToll  to  in  tlus  .-Muinal  ^(^l.orl,  .vl'  Mi,<  Ch  Sii'iiaJ  (»l)i,•(^r  lor  llio  y(-ar  1878 
and  III  i)rr,cc(lMrM  ro|H)i'l,s.    'I'lioy  cinlirM.i-o  wil.liin  IJioir  liinilH  IIki  Norlliorn  1  lomisphorc. 

Chart  No.  IV  i.sl.aHcdoii  Ihr  lUill.  tin  of  I ,il,  ni„lioiial  :]l,  lr,>n>l,>,iir„l  (>hsa-r„lio,is;  taken 
at  7.35  a.  ni.,  Washington  iiicau  Ihiw,  under  diae  of  l)cceinber2li,  1878,  ami  exhibits  in 
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graphic  form  the  barometric  pressure  and  temperatures  over  the  Northern  Hemisphere 
80  had  for  that  date  and  hour.  Lines  of  equal  barometric  pressure  and  equal  tempera- 
ture are  charted,  and  their  values  are  expressed  in  French  and  English  measures. 
Extended  areas  of  high  pressures  and  marked  barometric  depressions  are  respectively 
indicated  as  high,  higher,  highest,  and  low,  lower,  lowest.  This  map  presents  the 
data  of  the  bulletin  for  the  day  charted  for  study.  It  is  a  map  of  the  Northern  Hemi- 
sphere and  is  charted  daily.  ,         ,     ^,     ^       1  r>  -1    r>  71  4-  f 

Chart  No.  V  is  based  on  the  daily  International  Weather  Charts  and  Daily  Bulletin  of 
International  Meteorological  Observations,  taken  simultaneously,  for  December,  1877,  and 
shows  the  mean  isobars,  mean  isotherms,  mean  velocity,  and  prevaihng  direction  ot  the 
the  wind  at  7.35  a.  m,  Washington  mean  time  (0.43  p.  m.,  Greenwich  mean  time),  for 
that  month,  as  deduced  from  the  simultaueous  observations  received  at  this  othce. 
The  values  of  the  lines  are  given  in  French  and  English  measures.  Isolated  means, 
when  barometric,  are  expressed  in  English  inches,  and  when  thermometnc,  in  degrees 
Fahrenheit.    The  chart  is  one  of  the  Northern  Hemisphere.  -,       .,    „  vr 

Chart  No.  VI,  is  based  on  the  Baihi  International  Weather  Charts  and  Daily  Bulletin 
of  International  Meteorological  Observations  for  Decemler,  1877,  and  shows  the  movements 
of  the  center's  of  low  barometer,  as  charted  from  day  to  day,  for  that  month,  and  also  the 
lines  of  equal  precipitation  (rain  and  melted  snow)  as  deduced  from  the  United  fetates 
Signal  Service  observations  and  those  of  co-operating  iatemational  observers.  Arabic 
numerals  show  the  location  of  the  center  of  low  barometer  at  7.35  a.  m.,  Washington 
mean  time  (0.43  p.  m.,  Greenwich  mean  time),  on  the  day  of  the  month  having  a 
similar  number.  Lines  of  equal  rain-fall  are  given  in  both  French  and  English  meas- 
irres.  Isolated  rain-falls,  without  the  continuous  lines,  are  expressed  m  Enghsh  inches. 
The  chart  is  one  of  the  Northern  Hemisphere.  . 

Chart  No.  VII  is  based  on  International  Simultaneous  Observations  received  to  date, 
on  United  States  Signal  Service  observations,  and  oa  marine  and  other  reports  received 
from  voluntary  observers.  It  shows  the  movements  of  the  centers  of  the  most  defan- 
itely  marked  areas  of  low  barometer  of  recent  date.  The  tracks  in  black  have  been 
charted  in  previous  Reviews  in  connection  with  the  storms  of  the  United  States,  and 
the  tracks  as  subsequently  determined  are  charted  in  red.  The  subject  of  ocean  storm 
tracks  and  the  connection  of  them  with  storm-tracks  on  land  is  expressly  considered 
in  the  preparation  of  these  charts.  A  table  of  the  wind  velocities  accompanying  tJie 
storms,  both  on  the  European  and  American  coasts,  is  printed  upon  the  chart.  Ihe 
chart  is  one  of  the  Northern  Hemisphere. 

In  order  to  satisfy  the  many  inquiries  concerning  the  condition,  scope,  and  progress 
of  the  labor  connected  with  the  international  simultaneous  observations,  there  is  here- 
with published  an  extract  from  the  Annual  Report  of  the  Chief  Signal  Officer  to  the 
Secretary  of  War,  dated  November  1, 1878,  wherein  are  sufficiently  set  forth  the  origin 
of  the  work,  its  plan,  the  co-operation  it  has  received  from  distinguished  co-labora- 
teurs,  its  progress,  scope,  and  purposes,  as  follows :  i    •  i 

The  proposition  adopted  at  the  congress  of  persons  charged  with  meteorological 
duties,  assembled  at  Vienna  in  1873,  and  to  the  effect  that  it  is  desirable,  with  a  view 
to  their  exchange,  that  at  least  one  uniform  observation,  of  such  character  as  to  be 
suited  for  the  preparation  of  synoptic  charts,  be  taken  and  recorded  daily  and  simul- 
taneously at  as  many  stations  as  practicable  throughout  the  world,  has  continued  to 
have  practical  effect.  . 

By  authority  of  the  War  Department,  and  with  the  courteous  co-operation  ot  scien- 
tific men  and  chiefs  of  meteorological  services  representing  the  different  countries,  a 
record  of  observations  taken  daily,  simultaneously  with  the  observations  taken 
throughout  the  United  States  and  the  adjacent  islands  is  exchanged  semi-monthly. 
These  reports  are  to  cover  the  territorial  extent  of  Algiers,  Australasia,  Austria,  Bel- 
gium, Central  America,  China,  Denmark,  France,  Germany,  Great  Britain,  Greece, 
Greenland,  Iceland,  India,  Italy,  Japan,  Mexico,  Morocco,  The  Netherlands,  Norway, 
Portugal,  Russia,  Spain,  Sweden,  Switzerland,  Tunis,  Turkey,  British  North  America, 
the  United  States,  the  Azores,  Malta,  Mauritius,  Sandwich  Islands,  South  Africa, 
South  America,  and  West  Indies. 

On  July  1,  1875,  the  daily  issue  of  a  printed  bulletin,  exhibiting  these  international 
simultaneous  reports,  was  commenced  at  this  office  and  has  been  since  maintained. 
A  copy  of  this  bulletin  is  furnished  each  co-operating  observer.  The  results  to  be  had 
from  the  reports  thus  collated  are  considered  as  to  be  of  especial  importance.  The 
bulletin  combines,  for  the  first  time  of  which  there  is  record,  the  labors  of  the  nations 
in  a  work  of  this  kind  for  their  mutual  benefit.  There  is  needed  only  the  assistance 
to  be  had  from  the  naval  forces  of  the  different  powers  (that  of  the  navies  of  the 
United  States  and  of  Portugal  being,  as  heretofore  related,  already  given  to  extend 
the  plan  of  report  upon  the  seas)  to  bring  more  fully  within  the  scope  of  study,  obser- 
vations practically  extending  round  the  northern  hemisphere.  This  end  is,  to  a  great 
extent,  already  attained. 

In  this  connection  the  office  has  to  acknowledge  the  cordial  and  valuable  co-opera- 
tion of  the  meteorological  services  of  the  different  countries,  represented  as  follows ; 
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Algiers,  by  General  Teissier,  Commandant  Sup6rieur  du  G6nie;  Austria,  by  Prof. 
Dr.  Julius  Hann,  director  of  the  Imperial,  Royal,  and  Central  Meteorological  Insti- 
tute at  Vienna;  Belgium,  by  J.  C.  Houzeau,  director  of  the  Royal  Observatory  at 
Brussels;  Costa  Rica,  by  SeSor  Federico  Maison,  director  of  the  Central  Office  of  Sta- 
tistics and  Meteorology;  Denmark,  by  Capt.  N.  Hoffmeyer,  director  of  the  Royal 
Danish  Meteorological  Institute  at  Copenhagen ;  Franco,  by  U.  J.  LeVorrier,  director 
of  the  Paris  Observatory,  Prof.  E.  Mascart,  dii-ector  of  the  Central  Meteorological  Bu- 
reau of  France,  and  the  respective  observers ;  Germany,  by  Prof  Dr.  Geo.  Neumayer, 
director  of  the  German  Naval  Observatory,  Hamburg ;  Great  Britain,  by  Robert  h! 
Scott,  Esq.,  F.  R.  S.,  secretary  of  the  Meteorological  Council,  London,  Alexander 
Buchau,  M.  A.,  F.  R.  S.  E.,  secretary  of  the  Scottish  Meteorological  Society,  Edin- 
burgh, and  the  respective  observers ;  Greece,  by  Prof  Dr.  J.  '"F.  Julius  Schmidt, 
director  of  the  Royal  Observatory  at  Athens ;  India,  by  H.  F.  Blauford,  meteorological 
reporter  to  the  Government  of  India;  Italy,  by  the  Minister  of  Agriculture,  Industry, 
and  Commerce,  and  the  respective  observers ;  Japan,  by  the  Imperial  Meteorological 
Oliservatory  and  the  Imperial  University  of  Tokei ;  Mexico,  by  Senor  Mariano  Barcena, 
director  of  the  Central  Meteorological  Observatory  in  the  city  of  Mexico,  and  the  re- 
spective observers;  Netherlands,  by  Prof.  Buys  Ballot,  director  of  tlie  Ro.val  Meteoro- 
logical Institute  of  the  Netherlands  at  Utrecht ;  Norway,  by  Prof.  H.  Mohn,  director 
of  the  Royal  Norwegian  Meteorological  Institute  at  Christiana ;  Portugal,  by  J.  C.  de 
Brito  Capello,  director  of  the  Meteorological  Observatory  of  the  Infante  Don  Louiz  at 
Lisbon;  Russia,  by  Prof  H.  Wild,  director  of  the  Imperial  Central  Physical  Observa- 
tory of  Russia  at  St.  Petersburg;  Spain,  by  Antonio  Aguilar,  director  of  the  Royal 
Observatory  at  Madrid,  and  the  respective  observers;  Sweden,  by  Prof  R.  Rubouson, 
director  of  the  Royal  Swedish  Meteorological  Institute  at  Stockholm,  and  Dr.  H.  H. 
Hildebrandssou,  chief  of  the  Meteorological  Division  of  the  Upsala  Observatory; 
Switzerland,  by  Prof  R.  "Wolf,  director  of  the  Observatory  at  Zurich,  and  Prof  E. 
Plantamour,  dii-ector  of  the  Observatory  at  Geneva;  Turkey,  by  A.  Counibary,  Effendi, 
director  of  the  Central  Observatory  at  Constantinople,  and  Prof  C.  V.  A.  Van  Dyck, 
superintendent  of  the  Lee  Observatory  at  Beirut;  Australasia,  by  Francis  Abbott, 
director  of  the  Meteorological  Observatory,  Hobart  Town,  Tasmania,  and  R.  L.  J. 
Ellery,  director  of  the  Meteorological  Observatory  at  Melbourne,  Victoria,  Australia ; 
Canada,  by  Prof  G.  T.  Kingston,  director  of  the  Magnetic  Observatory  at  Toronto, 
and  superintendent  of  the  Meteorological  Office  of  the  Dominion  of  Canada,  and  the 
respective  observers ;  United  States  Navy,  by  the  Navy  Department,  through  Rear- 
Admiral  Daniel  Ammen  and  Commodore  W.  D.  Whiting,' U.  S.  N.,  Chiefe  of  the  Bureau 
of  Navigation,  and  by  individual  observers  at  other  points. 

The  office  has  to  regret  the  death,  since  the  date  of  the  last  annual  report,  of  four 
co-laborers  in  the  work,  Urbaiu  Jean  Joseph  Le  Verrior,  director  of  the  Paris  Obser- 
vatory, Prof  Ernest  Quetelet,  director  of  the  Royal  Observatory  at  Brussels,  Prof. 
Edward  Heis,  of  Miiuster,  and  Prof.  Pietro  Augelo  Secchi,  of  Rome. 

A  number  of  observations  taken  on  vessels  at  sea  to  complement  the  synchronous 
reports  of  the  service,  and  at  the  request  of  the  Department,  have  been  received  on  the 
form  provided  for  that  purpose.  Their  utility  is  evident  in  the  study  of  storms  ap- 
proaching our  coasts  or  which  endanger  vessels  from  oar  ports. 

The  co-operation  of  the  Navy  of  the  United  States  in  the  takiug  of  observations, 
simultaneously  with  the  system  adopted  at  this  office,  wherever  naval  vessels  of  the 
United  States  may  be,  as  assured  by  the  general  order  of  the  Secretary  of  the  Navy, 
dated  December  -.iS,  1876,  has  largely  increased  the  data  of  this  class.  This  co-opera- 
tion has  been  skillfully  rendered  by  the  Navy  Department  and  the  United  States  Navy, 
through  the  Chief  of  the  Bureau  of  Navigation. 

The  people  of  the  United  States  are  thus  the  first  nation  whoso  Army  and  Navy  co- 
operate, as  all  armies  and  navies  should,  under  official  orders,  in  the  taking  of  simul- 
taneous observatiniiH,  wherovor  the  forces  may  be. 

In  view  of  the  exinl  (■n<■(^  ol'  tlie  system  of  simultaneous  reports  to  bo  made  at  sea  by 
the  vessels  of  the  naval  .iiiil  (niiunercial  marines  of  the  United  States  and  other  nations, 
and  to  provide  for  ils  cxlunsion,  carefully  tested  barometers  of  the  best  make  have, 
since  the  date  of  i  lic  las!  annual  report,  been  prepared  and  located,  as  standards,  at 
the  ports  of  Now  York  a.n<l  Sa  n  ]''raiici,sco. 

These  baromot(^^,■^  lia  ve  bocn  ]>ublic.ly  hicatcd  to  .afford  means  for  eoni))arisou  of  the 
ships' barometers  of  the  Hliipping  of  all  natiions.  The  iiistnimonts,  while  carefully 
guarded,  are  easily  accesHihle.  I'nUlic  nolicd  is  given  of  llio  location,  and  a  sorgoan't 
of  the  Signal  Corj)s  atteiidn  daily  to  giv(^  inlonna.l  inn  and  to  talco  cliargo  of  any  ships' 
barolllet(^t■  which  itia.y  bo  bioiiglil-  for  cnniiiai  iMon. 

The  HLindaid  barometer  for  l  lid  nso  (it  Hlii|i|)iiig  on  the  Atlantic  Ocean  is  located  at 
the  JSIaritinie  Exchange,  iji  New  Voik  Cil.v;  the  standard  barometer  for  the  use  of 
shipping  on  the  Pacilic  Ocean  is  located  al,  the  Merobauts'  Exchange,  in  the  city  of 
San  Francisco. 

The  officers  of  th6  Signal  Service  at  the  different  cities  and  ports  of  tl»e  Unitecl 
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this  office,  to  confmenc^e  the  issue  on  that  cHte  o/a^?n'if "  "l''*  '^"^  history 
charted  daily  and  issued  daily,  each  charf  hUed  .So/     '^^f '^t^""^!  ^^eather  map, 
International  Bulletin  of  Simultaneous  I^^^^^^^^^^  ^^^f  appearing  in  the 

around  the  world,  and  embraces  for  its  arL  the  wC^^  NoSl^Pvn  y^''  ^.^'-^ft.ng  extends 

tie  work  progress.,,  MltlMrZ^Vi:tZ''iZfr'i'!  «««"'  » 

l.ons  cmeto  ly  elaborated,  are  f„lly  appreciSi  by  scS„S^^^     "l'""  «f  "User™. 

Of  day  and  night  to  be  contrasted :  thelSbnt  *  ejects 
researches,  many  and  valuable,  outysu-^^ested  b^^^^^^ 

studies  settled.  It  seems  not  i^mpofsifchS  in  the  fnt^rr*''"^*;"'''  "^""^  ^'^^'^ 
and  perhaps  others  bearing  upon  thrnredk-tio^nf  fi  'I'^^stions  of  climatology, 
the  time  at  which  these  cfan|es  may  haS  o^^^^^^^  ^^'^  advance^^ 

seasons  even  may  be  answered  by  the  iSrcCs  tW  chit     •n'^^^i^^       of  coming 
The  very  great  aid,  material  furnished  in  tWs  el nh^^^^^^^  "^'^  practicable.* 

o4Sp5r?»o»„  £S{i~f.»"-  : 

turbance  in  the  midst  of  the  seas  Is  is  now  S  of  sneh  ntnv  «f  areas  of  dis- 

the  undertaking  is  of  much  importance  movements  on  some  continents, 

perature,  &c.,  arrived  at  from  observalions  tike^^^  Z  T'^'''^  pressure,  tem- 

Many  causes  of  error  are  eliminated 

ta^^.|w[;n^fn:^*5^ 

found  -.a  thos,,  pl,.,..,.,s  ;„.,.  |„  i„,  iv,„n  .      'r  .    ;  ,                 J'""              normals  to  bo 

gives  .vsuH.s  ,vhi,.|,  an.  r,.|i;,,M<,  . nd  .  i  .!,  1  ,      ?                                 each  day, 

readin-M  .■,,,-nv,.,l  .■,(,  in  any  .,•  ininnur  IVo  ■  /          ,      '^^''"3           "se of  normai 

tboiudiidi  )i,;,y  lMMl,.t,.nMinr,i  hvsn,  li  ,,m,..,    ,  ■^'''"'.r' ^"^i' ''k^^  ^casou,  and  for 

"lunv  in  (luMMN,.  ..(■a,l.n..nnal,  Iruiovs  i  ,  .  ,  ■  V'*' ■'''^i'"     '""'■'j  ""I'l'i-'ls  will 

and  liow  Miry  are  coini.ciiHal  ,m1  l,v7  ,inin,'nMVl  'V  ^"^'■'^^^^^ 

tcrcsting  slaidicM  as  |,o  what  NcMirinvs  I,  'n  ,  "           '"'Jf  •^^'^ow^heiv.    There  are  lu- 

ations  occurring  over  any  ivgi,.,,  ,„■  ,.„n,i(,  x      '  lu       '\     ,  at"i"Npheric  vari- 

where— and  how  and  where  tl,„  ,■„,„,„.  v'  l  i,"  i''-^«iou  or  country  or  olso- 

comitants  or  se(|uoiie(%s  oC  m  ric,  (•h,,,,,!!",;'  '         '""'^  occur,  and  wi|,h  what  con- 

ho-  .^lose  in  tl„.  ^nUn.uL^!:;:!,;Z^^^^^  "'^  iho  .lin.rent  peo.des, 

<.''nnly«|  miiM.nswill  lind  i(,sown  inhT.Vin     //l  ,7  'Y^^  oC  l.ho 

;;;;;;;;;  ;;  os,.iy,inOH,ndso(' union  a,,^ 

<oni  (,(,r,  llioni.     I  ho  nn<icil,a,kinM.    xv,,r|,|         ,  i,,''"    '/    ,  \Mi(  li  lia.s  so  bogun  to 

u-.Ml.l-wnIr,  |„.n,.r,(,.  IN  rapaMe  of  roudering  a 

>nay  r  !'^Xir!lZ::^n^^^^  'J^Hb-,  deu.oustrato  what 

r."::::'::;v;-n!'-'---^  -'''v--:.'i;;u.::i;iS 

'-'f"f''!;:MS::i''r,:;;'i:::::^ 

-H'  -omloova  n,!  |m,mm,  1,1  v  noun,  l.rov  i.i    ,  o    "        ;  r''""'!  '""l  inrntal 

•  Ir.cliiccd   IroNi  (III  I  ivcci\(i|  -il  II  '        ,  "  (i|  si  (M■|n-(■(^n  I  ors  dxcr  I  he  ()(•(^■^ls 

Land.M.rn.^r  l,r  l,„n„l  a n' i n,l  '  v  I!   /'i <"  K  a'"'  in  Hie  unpo,- rio|,i ! 

table  giving-  (,h.  ;,|, ,„,,.,,„.;  .(i  '  "l>l'-'>-  l.-a  ha.n,i  cornerTs  . 

"  <''-'  '",nand  piul.ablo  niaxiiuum  veloeKy  of  M,o  Viuj 
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(in  miles  per  liour  and  meters  per  second)  attending  area  No.  III.  Below  is  a  brief 
notice  of  the  areas,  and  also  of  some  storms  over  the  Southern  Hemisphere : 

North  Atlantic  Ocean. — No.  I  probably  moved  northeastward  over  the  British  Channel 
during  the  night  of  June  2d,  thence  to  the  North  Sea  and  GuLf  of  Bothnia,  and  south- 
ward over  Russia  to  the  Black  Sea.  No.  II  may  possibly  be  a  continuation  of  area  of 
low  barometer  No.  XIV,  shown  on  chart  No.  I,  of  the  May,  1880,  Review;  it  passed  south- 
eastward over  Newfoundland  on  June  1st,  and  on  the  2d  and  3d  rainy  weather  and  va- 
riable winds  prevailed  thence  to  40°  W. ;  on  the  4th  and  5th  a  depression  probably 
existed  about  as  shown  on  chart,  although  reports  from  the  Azores  are  not  yet  to  hand. 
No.  Ill  is  a  continuation  of  low  area  No.  Ill  of  chart  No.  I,  June,  1880,  Review ;  it  passed 
over  Newfoundland  (barometer  at  St.  John's  about  29.04)  on  the  14th,  and  crossed  the 
ocean,  attended  by  rainy  weather  and  highseas  and  followed  by  westerly  gales  and  high 
NW.  sea-swells ;  it  passed  northeastward  over  the  British  Isles  on  the  21st  with  very 
unsettled  weather  and  moderate  to  fresh  southerly  gales.  No.  IV  is  a  continuation  of 
low  area  No.  IV,  of  June,  1880,  Review ;  on  the  18th  it  was  south  of  Newfoundland,  but 
cannot  at  present  be  traced  farther  eastward.  No.  V  j)robably  originated  during  June 
11th  off  Newfoundland,  after  which  it  moved  eastward.  No.  V'l  is  a  continuation  of  low 
area  No.  V,  of  the  June,  1880,  Review;  it  probably  passed  eastward  north  of  Newfound- 
land on  the  23d ;  developed  increased  energy  about  50°  N. ,  30°W.  on  the  26th,  and  moved 
northeastward  at  some  distance  to  the  northwestward  of  the  British  Isles  on  the  27th 
and  28th.  No.  VII  probably  followed  a  path  somewhat  as  shown  on  chart  from  the  22d 
to  the  25th.  South  Atlantic  Ocean.— Ship  Altcar,  at  Queenstown,  June  22d,  from  San 
Francisco, reports:  "From  lat.  30°  S.,  long.  123°  W.  to  Cape  Horn,  which  was  passed 
Apirl  16,  1879,  had  continuous  gales  from  NE.  by  E.  to  S.  and  heavy  cross-seas;  lost 
sails,  stove  boats,  bulwarks,  &c. ;  decks  constantly  flooded;  from  April  22d  constant 
gales,  culminating  on  May  1st  and  2d  in  a  terrific  gale  and  heavy  sea,  during  which 
decks  were  constantly  under  water."  At  Montevideo,  May  23d,  1879,  N.  gale;  24th, 
SSE.  strong  gale;  June  24th  and  2.5th  schooner  Syra  driven  ashore  and  lost  during 
fctorm.  North  Pacific  Ocean. — Three  tracks  are  shown  on  chart:  No.  I  produced  strong 
SW.  winds  and  moderate  gales,  with  heavy  rains,  at  Yokohama  on  April  24th  and  25th, 
and  brisk  to  high  winds  at  Unalaska  on  the  27th  and  28th.  No.  II  produced  heavy 
rainfall  (2.75  Inches  in  one  hour)  at  Yokohama  from  7  to  8  p.  m.  of  May  7th.  No.  Ill 
probably  passed  eastward  at  some  distance  north  of  Yokohama  on  May  12th  and  13th, 
and  produced  SE.  to  W.  gales  at  Unalaska  on  the  14th  and  15th.  South  Pacific  Ocean. — 
April  11th  to  14th,  1879,  from 34°  S..  166°  E.,to  34°  S.,  151°  E.,  ESE.  to  SW.  gales,  heavy 
seas  and  bad  weather;  at  Sydney,  N.  S.  W.,May  3d,  SSW.  gale,  squally;  2.5th,  34°  S., 
170°  E.,  NE.  gale,  rough  sea,  rain;  26th,  36°  S.,  175°  E.,  ENE.  strong  gale,  squally. 
Indian  Oceam.— March  8th,  1879,  12°  41'  S.,  113°  23'  E.,  heavy  squall  from  WSW. ; 
11th,  14°  S.,  112°  E.,  "had  tail  of  a  hurricane  from  NW.,  hove  to  for  five  hours." 
April  20,  31°  S.,  39°  E.,  severe  gale  from  NW.  to  SW.  May  4th,  24°  S.,  54°  E.,  hurri- 
cane. Bay  of  Bengal. — During  the  latter  part  of  May  the  monsoon  rains  set  in  along 
the  coast,  and  the  track  of  an  area  of  low  pressure,  which  on  May  20th  was  probably 
central  over  the  bay,  is  given  on  chart  No.  VII. 

TEMPBEATUKE  OF  THE  AIR. 

The  isothermal  lines  on  chart  No.  II  show  the  general  distribution  of  the  tempera- 
ture of  the  air  for  the  month.  By  reference  to  the  table  of  average  temioeratures  given 
on  the  same  chart  it  will  be  seen  that  it  has  been  below  the  average  in  the  Pacific 
States,  over  the  Western  Plateau,  and  in  the  lower  Canadian  Provinces.  In  the  East 
Gulf  and  Atlantic  States  it  has  been  about  normal  for  the  whole  month,  the  high  tem- 
peratures experienced  during  the  middle  of  the  month  having  been  compensated  by  the 
moderate  temperatures  attending  the  continued  rains  of  the  latter  part.  In  the  South 
Atlantic  States  the  means  for  Jacksonville,  Savannah,  Charleston,  Augusta,  and  Lynch- 
burg show  a  slight  excess,  which  is,  however,  compensated  for  by  those  of  the  North  Car- 
olina coast.  Elsewhere  the  temperature  of  the  j)resent  month  has  been  higher  than  the 
average,  especially  so  from  the  Upper  Lake  region  to  the  Rio  Grande  Valley.  The 
following  data,  relative  to  sunstrokes,  generally  extracted  from  newspaper  reports, 
together  with  the  notes  on  drought  given  under  "Precipitation,"  will  serve  to  give  a 
fair  idea  of  the  eifects  of  the  high  temperatures :  On  the  8th,  at  Saint  Louis,  Mo.,  there 
were  seven  prostrations ;  9th,  eight  prostrations  and  one  fatal ;  10th,  warmest  day  of 
season,  100°,  "two  degrees  higher  than  last  summer,"  six  prostrations,  two  fatal;  Mil- 
waukee, Wis.,  several  prostrations,  one  fatal;  Charleston,  S.  C,  101°,  "two  degrees 
higher  than  for  last  twenty  years";  Nashville,  Tenn,  one  fatal.  11th,  New  York  City, 
92°,  several  prostrations,  none  fatal ;  Saint  Louis,  Mo. ,  six  prostrations,  one  fatal ;  Cin- 
cinnati, Ohio,  two  fatal;  Memphis,  Tenn.,  one  fatal;  Charleston,  S.  C,  "very  hot," 
fifteen  fatal.  12th,  Charleston,  "111°  at  2  p.  m.,  highest  temperature  for  over  100 
years,"  over  one  hundred  prostrations,  thirty  fatal ;  Milwaukee,  Wis.,  several  prostra- 
tions; Memphis,  Tenn.,  three  prostrations.  13th,  Portland,  Mich.,  one  fatal.  14th, 
St.  Louis,  Mo.,  one  fatal  j  Fort  Wayne,  Ind.,  three  prostrationSj  none  fatal;  Meni- 
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phis  Tenn.,  tliree  prostrations,  one  fatal.  15tli,  New  York  City,  seventeen  prostra- 
tions one  fatal;  Atlanta,  Ga.," heat  almost  intolerable  for  past  ten  days,  sunstrokes 
have'been  reported  in  almost  every  city  in  the  State";  Detroit,  Mich.,  " heat  intense," 
one  fatal;  Cincinnati,  Ohio,  several  prostrations,  one  ftital;  Vincenues,  Ind. ,  one  pros- 
tration; Fort  Wayne,  Ind.,  two  fatal ;  Oshorn,  Ohio,  one  probably  fatal ;  Pans,  Ky., 
several  prostrations;  Delaware,  Ohio,  one  prostration;  Akron,  two  fatal ;  Samt  Loms, 
Mo.  three  prostrations ;  Sandusky,  Ohio,  one  prostration;  Nashville,  Tenn.,  two  "sun- 
strokes." 16th,  Philadelphia,  Pa.,  "heat  very  great,"  one  or  two  fatal;  Pittsl^urgh, 
Pa  "hottest  day  this  year,"  three  prostrations;  Kittanning,  Pa.,  one  fatal;  Cmcin- 
nati  Ohio,  four  prostrations,  one  fatal;  St.  Louis,  Mo., six  prostrations,  one  fatal; 
Baltimore,  Md. ,  sfeven  prostrations,  two  fatal ;  New  York  City,  N.  Y. ,  nineteen  prostra- 
tions, four  fatal  ;  Boston,  Mass.,  "two  days  of  intense  heat";  Chattanooga,  Tenn.,  "one 
case  of  sunstroke."    Slst,  Cincinnati,  Ohio,  one  prostration. 

Maximum  and  minimum  temperatures.— U^on  charting  the  maxima  temperatiu-es  ot 
the  month,  it  is  found  that  the  line  of  90°  runs  through  Maine,  the  Lower  Lake  re- 
gion Southern  Michigan,  northward  over  Lake  Michigan,  thence  over  Lake  Superior 
to  Manitoba,  and  afterwards  includes  Western  Montana ;  the  line  of  100°  includes  Vir- 
ginia the  South  Atlantic  and  East  Gulf  states  and  Tennessee,  except  at  the  stations 
along  the  Gulf  and  North  Carolina  coasts— the  highest  maximum  (105°)  over  this  region 
occurred  at  Savannah  on  the  afternoon  of  the  12th ;  a  second  100°  hue  runs  northward 
from  the  Rio  Grande  along  the  coast  of  Texas,  through  Arkansas  and  Missouri  to  Illi- 
nois westward  to  Kansas  and  southwestward  through  southern  New  Mexico ;  thence 
northwestward,  including  within  its  limits  the  southwestern  half  of  Arizona,  the  in- 
terior of  California  and  portions  of  Nevada  and  Idaho.  Areas  of  105°  and  above  com- 
prise part  of  Indian  Territory,  the  whole  interior  of  Texas,  southern  half  of  Arizona, 
and  the  San  Joaquin  and  Sacramento  Valleys.  Extreme  temperatures  are  reported  as 
follows-  Yuma,  116°;  Burke's,  114°,  at  these  stations  maximum  temperatures  above 
100°  deo-rees  daily,  ranging  at  Yuma  from  101°  on  the  2d,  and  at  Burke's  from  102°  on 
the  2d  to  115°  and  114°  respectively  on  the  26th;  Red  Bluff,  Cal.,  Phosnix  and  Flor- 
ence Ariz.,  110°;  Fort  Gibson,  Ind.  T.,  109° ;  and  Deniaon  and  Griflin, Tex. ,  108°. 

Upon  charting  the  minimum  temperatures  it  is  found  that  the  line  ol  70°  aud  above 
includes  only  Southern  Texas  and  the  stations  bordering  the  Gulf  of  Mexico.  The  line 
of  60°  deo-rees  and  above  comprises  within  its  limits  the  South  Atlantic  states,  Ten- 
nessee, and  Ohio  vaUey,  Virginia,  Maryland,  Indian  Territory,  Missouri,  and  Kansas. 
Below  50°  are  the  northern  parts  of  New  England  and  Upper  Lakes,  the  Northwest, 
Orec-on,  elevated  stations,  aud  the  Rocky  Mountain  Slope  as  far  south  as  Santa  F6. 
The"loweat  temperatures  reported  froui  Signal  Service  stations  were  Pike's  Peak  and 
Campo,  30° ;  Mount  Washmgtou,  31°.  The  following  list  refers  to  the  States  and  Ter- 
ritories in  detail :  „     ,    ^     ,       i  X     ,V>n    X  T>     J.1  1 

Maximum  and  minimum  iemprnUiires.— Maine,  47°  at  Eastport  to  9.5°  at  Portland. 
Femoni,  42°  at  nV.HHls(,M-k  l<,  -M.  llurliugton,  and  94°  at  West  Charlotte.  Masm- 
chmctts,  43°  at*WallliM  I,,  an. I  '  ai  l!os(on  (o  91-^  al^  Boston  and  99-  at-  bouioreet.  Blwda 
Mand,  51°  at  -'Vovl  A.la-ms  -C.-'  at.  Newporl,  and  88°  at  *Fort  Adams.  ConneciiciU, 
51°  at  New  London  and  Now  lla.veu  to  93°  at  New  llav(>n.  NewYorlc,  46°  at,  *Coopers- 
townand  52°  at  Albany  to  96°  at  Sniiidv  Hook  Jiiul  100°  at  ''Slark(^y.  New  Jersci/,  40° 
at  Vineland  aud  53°  tit  Barnegat  to  96°  at  Barnogat  aud  100°  at  *Atco  and  *Liiulcu. 
Pennm/lvania,  50°  at  *Ncwca.Htlo  a-nd  "W.'llsborongh  and  56°  at,  Fittsl.nrgh  to  99°  at 
Pittsburgh  and  102°  at  'Milloii.  IMawair,  (i(;°  to  91°  at  *Dovor.  M,m/la)id  [y^^  at 
"Woodstock  to  99°  at  I'.all  inu.ro,  and  102°  at,  *Fort  McHonry.  Dixtriel  oj  Cohinilua 
59°  to  102°  at  WasliiTiglon.  Vinjiiiia,  .S7°  at,  Vovl  Wliipplo  \o  1(12°  at,  Noilollv 
and  104°  at  "Dover  IMin.'s.  \Vv:<l  I  nv/n/M,  r,;"  l„  ;)S  '  nJ,  INIorgantown.  Xorlh  (\uohiiu 
56°  at  ■*Wllit.^Snl|.^u^■S|^■in-s,  C,;!  '  at  (  MkuIoI  I  c,  W  iln.i  n- I  on,  ami  .^nniln.  lo  <-  W.V 
at  Wilmiu-ton,  and  1(17-  at  MV.'l.lon.  S„hII,  r„r„/imr,  7  I"  (o  10:."  al-  (  liarlrslon. 
rr/;.«,6i°  at*Tlion,asvillr  :        (ilV'ai  Allania,  |.o  lor  nl.  An-nsla.  and  lO.V  at 


a.Hville.    Florida,  (i,' 


Wilsonvillo  and  71" 


at  Mobile  to  101"  at  Monlgonnay  an.!  MVilsonvillc.  Mis^issipp,.  0,v  at,  Vu'ksl.nrg  to 
!tH"at,Viek,sl.nrga.n.l   lO'i"  al,  M !n.ok  ha  vrn.     l.o„i.hui„.  (iV  l  o  100"  at  Mirovoiu.rt 

n.m.,  .S9"at  K<nl,  Da.vis  1  1>"  aJ-  (iiahan,.     <>lno,UV  ai  '  W.-s(,.,rv,l1,.  to  98"  at 

fiinciniiati  and  100"  at  ^^.■l.'l^so^lHl^".  heiilnrhii.  6:'."  l..9;-;"at  l-ouisvillc.  TenilCfixee, 
CA"  at  Kno\vill(»  lo  101  '  a.t  ( 'liat  I  a  iioo- a,  and  Nasin  ill.'.  .Irhaiisas.  tiC,"  a,t*Mount  Ida 
.,,„,!  (i7"  at  lattl.',  Iv'.M'k  lo  100"  at  ^  Mount  l.la,  an.l  hiltl.^  b'.u'k.  ,l/(-,7u>(»,  48°  at  Al- 
p.-n'i  (,..  a,t  l\la.r.|n.-l  l.i  an.l  0(i"  .at  ^Nil.-s  an.l  "I'll. .i  in  ill.'.  /»./(.r»,r,  i..^  at  *Spico- 
|.,n,l  .,n.l  .^W'a.t  I  n.l  iana  p.,!  i.s  I ..  9(;"  .-i.t  I  n.  1  i.i  nap..!  is  .-i.n.l  1(10"  .'i.t N'.'va.y.  IlUnoiaJ->S° 
iit  Kit  al  Snrin.'li.'ld  /Uns.w//-/  '.<'.<"  .'i.t  'K.-insas  City  an.l  62"  at  St.  L.inis  to  100°  at 
St  L.Hii.s'  l^<nni,ls  ci  'at.  L.'a-v.'n  I  li  lo  '.•/"  a  t  i;.'a.v.-n\v.U'lh  and  lt)5°  at  "Imlo- 
'',■„, I, ,„,.',,".,, 1,1  MV.''Hin"l..n  II  i;^coiisiii  !,0"  .'it  N.'i  1  Isv i  11.^  and  at  Milwaukee 
to  ;):;"  at  'Ma,li:;.M,.  lo,r,i,  .M."  .al,  1  ).'s  M..in,.s  an.l  "Mus.'a.lino  to  9.S"  at  Keoknk 
.,,,1,1  10"  al  r.oonr  ,l,oi,Mi"li  Ar/)r.(.s/,, (,:,:■.' I..  OO"  at.  N.u-lli  IMa.tt,'.  IikHuu  7',rn7(n';/.  (./° 
;,;U,-ori:,s',ll  an.l  l.',„l  .;,1,;;.M,  1...  lO'l-  ,1,  l.'orl,  (;,l,»on.  M  i  n  urs.,l„ .  -,,|,  1  )„  1  n  I  h  I  o  92" 
atSaintra.nl.  14  '  a.t  H.-a.hN.,.  .'.i.^'.a.t  ^ankl..n  an.l  10  J"  at  "Olivet.  (■<>/- 
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orado,  33°  at  *Snmmit  to  98°  at  *Hermosa  and  Denver.  Neiv  Mexico,  47°  at  Santa  F6 
to  104°  at  La  Mesilla.  Wyoming,  38°  at  *Fort  Fred  Steele  and  42°  at  Cheyenne  to  95° 
at  Cheyenne  and  101°  at  *Fort  Fred  Steele.  Montana,  43°  to  86°  at  Virginia  City. 
Utah,  55°  at  Salt  Lake  City  to  97°  at  Salt  Lake  City  and  99°  at  "Kanab.  Nevada,  39° 
at  Winnemucca  to  97°  at  Winnemncca  and  102°  at  *Fort  McDermitt.  Arizona,  41°  at 
Fort  Apache  to  116°  at  Florence,  Ynma,  and  "Texas  Hill.  Idaho,  43°  to  100°  at  Boise 
City.  California,  30°  at  Campo  and  51°  at  San  Francisco  to  110°  at  Eed  Bluff  and  119° 
at  Mammoth  Tank.    Oregon,  40°  to  96°  at  Rosehurg. 

Ranges  of  temperature  at  signal  service  stations. — The  monthly  ranges  Avill  appear  from 
an  examination  of  the  minimum  and  maximum  just  given.  Greatest  daily  ranges  vary  in 
New  England  from  20°  at  Wood's  HoU  and  Mount  Washington  to  32°  at  Thatcher's 
Island ;  Middle  Atlantic  States,  16°  at  Cape  May  to  34°  at  Norfolk ;  South  Atlantic 
States,  14°  at  Cape  Lookout  to  29°  at  Augusta ;  Gulf  States,  14°  at  Key  West  to  28°  at 
Shreveport  and  Corsicana;  Ohio  Valley  and  Tennessee,  19°  at  Cairo  to  32°  at  Pitts- 
burgh ;  Lower  Lake  region,  24°  at  Erie  to  31°  at  Oswego ;  Upper  Lake  region,  23°  at 
Chicago,  Grand  Haven,  and  Milwaukee  to  33°  at  Marquette;  the  Northwest,  23°  at 
Davenport,  La  Crosse,  and  Omaha  to  36°  at  Pembina  and  Fort  Stevenson ;  Eastern 
Slope,  27°  at  Eagle  Pass  and  San  Antonio  to  45°  at  Pilot  Point ;  Rocky  Mountain  sta- 
tions, 30°  at  Pike's  Peak  to  42°  at  Cheyenne  ;  Western  Plateau,  32°  at  Salt  Lake  City 
to  45°  at  Winnemucca ;  California,  17°  at  San  Diego  to  45°  at  Visalia ;  Oregon,  30°  at 
Portland  to  35°  at  Eosebirrg. 

Frost— 1st,  at  Springfield,  Mass.,  Niles,  Starkey,  N.  Y.  5th,  at  Scott  Valley,  Cal., 
heavy,  killing  vegetation ;  Fall  Eiver,  on  low  ground,  and  Westport,  Mass.  6th, 
sharp  frost  in  Magdalen  Islands,  Gulf  of  Saint  Lawrence.  Summit,  Colo.,  nearly  every 
night  during  month. 

Ice. — 5th,  at  Yreka,  Cal. 

PRECIPITATION. 

General  notes  on  precipitation  of  month. — The  general  distribution  of  rainfall  for  the 
montli  is  illustrated  as  accurately  as  possible  on  Chart  No.  Ill  by  returns  from  about 
500  stations.  In  the  lower  left-hand  corner  of  the  chart  will  bo  found  a  table  giving 
the  average  precipitation  for  July  by  districts.  In  general,  the  rainfallfor  the  first  half 
of  the  month  was  deficient ;  serious  droughts  being  reported  in  Texas,  Nevada,  Utah, 
and  the  Middle  and  South  Atlantic  States  and  Tennessee.  The  extensive  precix^itation 
of  the  latter  part  of  the  month  somewhat  remedied  the  condition  of  Tennessee  and  the 
Middle  and  South  Atlantic  Sta.tes,  but  has  not  materially  improved  the  condition  of 
the  other  States,  where  numerous  droughts  were  reported  as  prevailing  at  the  end  of 
the  month.  The  excess  of  precipitation  has  been  greatest  in  Oregon,  Minnesota,  Up- 
per Missouri  Valley,  and  Eastern  Gulf  States.  Marked  deficiencies  are  reported  from 
the  Western  Gulf  States  and  Ohio  Valley,  and  trifling  ones  from  the  Middle  Atlantic 
States,  Lower  Missouri  Valley,  and  California.  Moderate  amounts  in  excess  have 
fallen  in  other  districts.  The  month  is  remarkable  for  the  number  of  sudden  and  heavy 
rains  reported. 

Specially  heavy  rains. — 1st,  Leavenworth,  Kans.,  1.51  inches  in  8  hours.  2d,  Oka- 
looska.  La.,  2.05  in  3  hours  30  miniites;  Saint  Paul,  Minn.,  4.93  in  8  hours  30  minutes. 
3d,  Fort  Snelling,  Minn.,  6.60  in  25  hours ;  Mobile,  Ala.,  1.60  in  2  hours ;  Alpena,  Mich., 
1.47  in  2  hours.  4th,  New  Orleans,  La.,  1.37  in  3  hours  40  minutes.  6th,  Chicago,  111., 
1.15  in  1  hour  45  minutes.  7th,  Madison,  Wis.,  3.70  in  24  hours,  of  which  1.18  fell  in 
1  hour  45  minutes ;  La  Crosse,  Wis.,  r.l5  in  30  hours ;  Dubuque,  Iowa,  2.85  in  8  hours ; 
Logansport,  Ind.,  3.50  in  30  minutes;  at  Mound  City,  Mo.,  10  inches  is  "reported" 
during  a  storm  of  about  36  hours ;  no  authority  given.  8th,  Hinsdale,  111.,  3.75 ;  Co- 
lumbus, Ohio,  0.96  in  2  hours.  9th,  Davenport,  Iowa,  3.11  in  10  hours;  Dubuque, 
Iowa,  2.52  in  6  hours  30  minutes;  Monticello, Iowa,  5.60  in  24  hours;  Sidney,  Nebr., 
2.18  in  2  hours  45  minutes.  10th,  Breckeni-idge,  Minn.,  1.59  in 3 hours;  Duluth,  Minn., 
1.32  in  4  hours  ;  Urbana,  Ohio,  nearly  2.00 in  25  minutes;  Hudson,  Ohio,  3.00  on  lOth 
and  11th ;  Cleveland,  Ohio,  3.86  in  24  hours,  of  which  3.30  fell  in  7  hours  35  minutes  ; 
greatest  amount  in  same  time  for  25  years.  11th,  Sandu -sky,  Ohio,  2.30  in  9  hours; 
Toledo,  Ohio,  0.73  in  1  hoiir  15  mimites;  Norwalk,  Ohio,  1.04  in  1  hour;  Cleveland, 
Ohio,  3.30  in  6  hours  35  minutes,  of  which  1.24  fell  in  1  hour  5  minutes.  12th,  New 
London,  Conn.,  1.44  in  8  hours ;  New  Haven,  3.00  in  8  hours.  14th,  Smithville,  N.  C, 
1.65  in  8  hours;  Thomas^ille,  Ga.,  2.18  inches  in  6  hom-s.  15th,  Yankton,  Dak.,  3.11 
in  3  hours  55  minutes.  10th,  New  London,  Conn.,  1.73  in  5  hours  40  minutes ;  New 
Haven,  1.09  in  2  hours ;  Newport,  E.  I.,  1.20  in  0  hours  20  minutes ;  North  Platte,  1.36 
in  2  hours;  Fort  Barrancas,  Fla.,3.09;  Fort  Independence,  1.24  in  15  minutes;  Am- 
herst, Mass.,  2.00  in  20  minutes  ;  Dodge  City,  Kans.,  1.94  in  5  hours.  19th,  Fort  Gib- 
son, I.  T.,  1.16  in  4  houi-s  22  minutes  ;  New  Orleans,  La.,  1.28  in  1  hour  35  minutes; 
Mobile,  1.43  in  2  hours  30  minutes ;  Anna,  111.,  2.06  in  2  hours  45  minutes.  2l8t,  North 
Platte,  1.57  in  3  hours  30  minutes ;  Fort  Barrancas,  Fla.,  1.80  and  2.43  on  23d ;  Lifcch- 


*  Those  marked  witli  a  (*)  are  voluntary  reports, 
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thau  14  hours;  Nasliville  Teun  04  in  L  ?  ^  ^2"^'  Smithville,  N.  C./4.98  in  less 
utes.    2Cth,  F^rt  PreWe  Ve^S  021^^^^^^^^^^^  ^     fell  in  4  hours  50  min 

N.  J.,  2.09  ill  3  to  4  hours  ;  wkshinoton  D  O    i  7c,^' A'  ^'  ^"^^  ^^^ur ;  Trenton, 

1.50  in  1  hour ;  Wilmiugion, TaTl  35  hi  6 'ho^frs  Hnh "^i^^*"^ '  Morgantown 
15  mmutes,  heaviest  ever  Imowu  "  97.1,  PnrH  '  i  1?°^']^.'  -^-^O  in  1  hour 
Pittsburgh;  Pa,  1.05  in  1  hour  15  mil, Me.  1.80  in  about  6  hours: 
ShrevepJrt  1.21  in  5  hours  rFort  wXce  't^?,«    i''rn^°'f  ^'^^  i^^^^^es-  28th 

3.50  inches,  followed  by  6.56  on  th™th  '  30? W^i     1     ^         '  Fayetteville.  N.  C. 

Fort  Monroe,  Va.,  2.18  iLhes.   3l5  New  Orleans  S    1'^  ^"^o^.^^  40  m/nutes 

Henry,  Va.,  4.25  in  less  than  24  hours  ^-^l  iu7hours  30  minutes;  Cape 

17^rSr^C^^^^^^^^  Fayetteville,  K  C, 

SmithviUe,  N.  C,  10.21-  SterW  Til  Q  on  «  •'  5°"^*  Washington,  N.  H.,  10.23 
Minn.,  9.71;  New  Haven  Conn  %  50  •'  t^^l  ^^mt  Marks,  Fla.,  §.82 ;' Fort  Spelling 
9.32;  Sidney,  Nebr.,  8.78  ;' Eiti'celio  Lwl  «  1- wi' '  S'-^^"*  P'"^"!-  Miun" 
non,  Iowa,  8.50;  NaWe,  8  47    M^^^^^  Mo^mt  Ver^ 

Fort  McPherson,  Nebr.,  8.14  ;  Kttsbur^  Pa   J       '  ^'^^ '  ^^^^  8-23; 

Ca!r£rKa;tS^^^^^^^  the  largest  parts  of 

hues  marked  0.00  on  Chart  No  HI,  numeroufrenorts  Snw^  ^^"^  ^^'^"•^"^  ^^^^^^^ 
curred.    A  trace  or  0.01  inch  was  rep™d  rtcUpr  P  f  ^^.P^^cipitation  oc- 

Burkes,  Ariz.,  Boise  City,  Idaho  Fort  iSrnitft  n^^Ti  ^^r'  Wmuemucca,  Nev., 
and  Uvalde,  Texas;  O.oLt  mu'o^^  cf'^l^iZu^^^^ 

Missouri  Valley,  10  to  15  Eed  Riv^w  of  tbl  wl' fV^  ^  ^^^f^ssippi  valley,  7  to  15: 
Mountain  Slope's  to  14;  Eocky  Mount^^^^^^  R°«ky 
1  to  6 ;  California,  0  to  27  Oreo-on  5  to  8  '  ^'^^  '  Western  Plateau, 

folW^S-in^'lL'^ntYy  •  iSift eight-tenths  is  as 

4  to  12;  Gulf  states,  2  to  15  r6wo'^^^^^^^^  Atlantic  states, 

12 ;  Upper  Lakes,  1  to  12 ;  Upper  Missis^i^vni  Voi^  o?'  o  J '  ^^ower  Lakes,  3  to 
Red  River  of  the  North  T^Uey^itoT  S^'J^J^^  ^}  ^^'f ^""^^^  3  to  8 ; 
Mountain  stations,  0  to  7;  Western  Plate™  (^n  9  ?  /  '^^P*^'  <^  ^«  "  5  Rocky 

ir«i?.-The  largest  nunibeirof  hauitor^^^^  Oregon's  to  idl 

from  Pike's  Peal?  and  7  from  Foit  WaCe    Kan,  ^  "'"^'^^  ^™  12 

hail  seems  to  have  been  general  to  anv  exte^^^^^  ^.^^  occasion  on  which 

severe  local  storms  of  the  16th  whe7h-fil  t*^  ^'"^'^  connection  with 

ward,  to  include  the  greater  paW  orMassacCsett^n'^fd^^^^^^^  ^^^-^  east- 

necticut.    The  largest  hail  in  Ulster  Pow^r  i^     v  P'^^*'^of  Island  and  Con- 

and  at  Lanesborough,  MLa,"vh  n  stones  J^i'n^Z  ""^T  "''^  ^^^"liks/' 

connection  with  these  storn  s    Nc  «  ^Pn^  occurred  in 

ing  yearling  pigs,  &c.    No  ,su<  h  st.  r      ,  ,    ?  '  of  man's  fist,  kill- 

South  AtlaStic^late,;,  T^c"     sio  '  s  ^  reported  from  either  thcGulf  sU  , 

coast.    IntIioPlateau\listric(:    UH       k:':^    \  Mounta m  Slope,  or  Pacific 

Ouly  six  stations  report  more  tin,,  mi'  1' t  Douglas,  Utah,  and  El  P:xso,  Tex 

the  31st.    A  ^■r^v  il.ic,,,  ,„'||  ,,,|,  r'.Wh ,  ,T    r,      '  /,    Z      m''*  Co.ast  Range  on 

temper,i,turc,  .■,l„,v  r.O  „„  ,s,i, ,„,',,  m',',,""/       '    V  '"''""'""l  ''>'    «liowor  of  rain, 

y>rOH,r//(/,v.— Th,.  inosl,  «■  x  < n  .^^'^^i  ""  .■''"""'•"H-  <  •■il-,  (>lc v;i.tioii  <:,200  fo.^t. 
Maryland,  Virgini;,,  Trx.,,;,,  I \m' (ri\Cv'.",l  / '''^'^I' M  V'*' ''(.pi.r^e.l  from 
oovenngtliogr<',a(,c,s(,  l^irl^.r  Mu/ru  ■ ,  ,,l  ■  '  J^''';Tla"«l  ••"hI  Vn- i „ i.-,,  ,|,,,„o-ht,H 
wore  ro]ior(,ed  (.0  h:\.\r  Nci  i,Mislv  inV,,,,.  l'  ■!  '■"llMl(l(^r,•|  portion  of  loi  in,.,-  ,s't;ifo 
beenth.,  worst  known  ,n  l.S,;  '  "  ^  y;:';!:;;'/'';''  i"  '^i^' 
copH.ns  rains  l,a,v.^g,.non,,lly(a,li.«n.     hi  ri  .  ,  '      ,      r''' '""o 

to  K(..i  i:,,vc,s,  srrions.lroMgi.ts  ba.vo  on^x  ,1  ,.     )   , .  ' ''^li^  '''om  tlio  K>,o  (irando 

ll«'|M  ly  rninr.l  (  hn  .Tops  a,n(l  kill,„l   n  nrl,   s,H  I  I''''  '"•'^'^ 

.r.tw,.,.,n  (,|,oi;,i<.(;ra,n.l,.  a,n,lC,.l<.r.a,,l.,  K'i v  .'       'so     ,  '!    ''"""''>'  '.vi»«- 

n',ml','rsl.f "  ^' ''^     'lo^'hi ' 

,  iuwii.   un  ttie  I5th,  heavy  thunder-storm,  with  water- 
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spout  uear  Buffalo  Station,  30  miles  south  of  Denver,  Colo.,  several  large  buildings  car- 
ried away,  and  the  bed  of  the  railroad  was  seriously  damaged  by  washouts ;  very 
heavy  rain  caused  flood  at  Yankton,  carrying  away  railway  bridges  and  tracks ;  16th, 
local  flood,  doing  considerable  damage  to  low  buildings  and  railroad  tracks  at  Toledo, 
Ohio ;  19th,  cloud-burst  ten  miles  south  of  Yreka,  Cal. ;  20th,  serious  washouts  on 
Union  Pacific  Railroad  reported  near  North  Platte ;  21st,  Nora  Springs,  Iowa,  water- 
spout ;  26th,  waterspout  on  divide  north  of  Colorado  Springs,  carried  away  bridges 
and  caused  serious  washouts  on  railway  ;  serious  flood  near  Pittsburgh  swept  away 
twenty-five  buildings  (near  Petrolia,  Pa.),  several  bridges,  and  many  miles  of  railway 
track;  seven  inches  of  rain  reported  from  Irwin,  Pa.,  estimated  damage,  $300,000. 

RELATIVE  HUMIDITY. 

The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows:  Now 
England,  60  to  81 ;  Middle  Atlantic  states,  60  to  80 ;  South  Atlantic  states,  63  to  82 ; 
Gulf  States,  57  to  79;  Ohio  Valley  and  Tennessee,  57  to  70;  Lower  Lakes,  64  to  70; 
Upper  Lakes,  67  to  72;  Upper  Mississippi  valley,  61  to  73;  Lower  Missouri  valley,  67 
to  71 ;  Red  River  of  the  North  valley,  72  to  75 ;  Eastern  Rocky  Mountain  slope,  21  to 
81 ;  Rocky  Mountain  stations,  38  to  50 ;  Western  Plateau,  13  to  34 ;  California,  33  to  78 ; 
Oregon,  61  to  65 ;  Arizona,  27  to  43.  High  stations  report  the  following  averages,  not 
corrected  for  altitude :  Mount  Washington,  86.4;  Pike's  Peak,  50.7.' 

WINDS. 

The  prevailing  winds  at  the  Signal  Service  stations  are  shown  by  the  arrows  flying 
with  the  wind  on  chart  No.  II.  The  maxmmm  velocities  per  hour  have  been  given  in 
the  descriptions  of  movements  of  areas  of  low  pressure. 

Total  movements  of  the  air. — The  following  are  the  largest  monthly  movements  in  miles 
recorded  at  the  Signal  Service  stations :  Mount  Washington,  20,152  miles ;  Cape  Look- 
out 13,200;  Cape  Hatteras,  11,129;  Kittyhawk,  10,573;  Dodge  City,  9,725;  Wood's 
HoU,  9,  407;  Pike's  Peak,  9,239;  Indianola,  8,949;  Sandy  Hook,  8,713;  Smithville, 
8,694;  Cape  May,  8,268;  Breckenridge,  7,586.  The  smallest  movements  are :  La  Me- 
silla,  1,593  miles;  Tucson,  1,806;  Nashville,  1,911;  Silver  City,  1,941;  Florence,  2,039- 
Lynchburg, 2, 199;  Indianapolis,  2,634;  Augusta,  Ga.,  2,755;  Olympia,  2,785;  Morgan- 
town,  2,810;  Cairo,  2,886.  >   >      ;      .r    i    ,    ,      ,  ^ 

Local  siorms.— During  the  month  local  storms  have  been  numerous  and  occasionally 
quite  severe.  Those  notable  for  heavy  rain  or  hail  will  be  found  under  the  respective 
headings.  The  following  is  a  summary  of  those  accompanied  by  high  or  destructive 
winds:  On  the  2d  severe  local  storms  occurred  in  Dakota,  Minnesota,  Iowa,  and  Wis- 
consin, preceding  low  pressure  area  No.  I,  as  follows:  At  Elkhorn,  Dak.  T.,  5.30  p.m., 
tornado  from  SW.  to  SE.  in  circular  course,  destroying  buildings,  &c.;  the  storm  in 
Goodhue  County,  Minnesota,  Wednesday  night  and  Thursday  morning  (2d— 3d)  seemed 
to  start  four  miles  beyond  Vasa,  the  place  of  geatest  destruction,  and  traveled  toward 
the  SW.  ;  nine  persons  killed  and  thirty  injured;  at  Lake  Emily  five  persons  injured, 
considerable  stock  killed,  granary  lifted  from  foundation  and  carried  80  feet  distant- 
storm  crossed  the  Mississippi  River  at  Red  Wing  into  Pierce  County,  Wisconsin;  at  War- 
renton  a  "house  was  carried  away,  and  four  persons  who  were  in  it  were  drowned  while 
attempting  to  escape,  the  house  being  flooded  several  feet  deep;"  persons  were  killed 
by  lightning  at  Winnebago  and  Mountain  Lake,  and  ' '  every  town  in  south  and  east  por- 
tions of  Wisconsin  suffered  severely  ;  "  a  "terrible"  wind  storm  was  also  reported  in 
northern  part  of  Plymouth  County,  Iowa,  between  6  and  7  p.  m.,  destroving  houses  and 
killing  two  men ;  the  storm  cloud  was  observed  from  Lemars,  and  is  described  as  "hav- 
ing first,  the  appearance  of  an  hour-glass,  after  which  it  assumed  a  straight  column, 
and  then  seemed  to  break  into  fragments  and  drift  away ;  it  was  in  sight  about  half  an 
hour.  On  the  6th  "  violent "  NW.  wind  storm  at  Logansport,  Ind.  On  the  10th  and  11th 
severe  storms  accompanied  low  area  No.  Ill  in  Michigan,  Ontario,  Ohio,  Pennsylvania 
New  York,  and  Maryland,  as  follows:  11th,  Thorn ville,  Lapeer  County,  Michigan^ 
"hurricane,"  many  buildings  demolished,  and  in  adjoining  town  two  persons  killed; 
at  Port  Huron  "heaviest  wind  ever  recorded  here;  numerous  buildings  unroofed  and 
trees  blown  down,  all  lying  from  W.  to  E."  ;  Sardinia,  Ontario,  noon,  terrific  storm 
"apparently  from  across  the  river,  in  the  direction  of  Port  Huron,  lasting  15  minutes, 
doing  much  damage  to  buildings  and  crops ;"  Sandusky,  maximum  velocity  of  wind  for 
10  minutes,  72  miles  per  hour;  Logan  County,  Ohio,  perfect  hurricane  in  southwestern 
part  of  county,  buildings  damaged  and  stock  killed,  track  seven  miles  wide  and  ten 
long,  one  man  killed  by  lightning;  Maumee  Valley,  much  damage  to  houses  and  trees; 
Erie  County,  destructive  storm  at  3  p.m.,  lasting  five  minutes,  reported  to  have  alter- 
nately touched  the  ground  and  then  left  it  for  a  while,  general  direction  of  storm 
toward  the  southeast,  fallen  trees  generally  lying  in  that  direction,  but  some  lying 
toward  the  NW.— an  observer  to  the  north  of  the  storm  states  "that  a  funnel-shaped 
cloud  descended  to  the  ground,  rested  a  moment,  and  then  bounded  off,  its  general 
appearance  was  a  heavy  bank  of  clouds,  reaching  to  the  surface  of  the  ground;"  in 
tho  Jnniatg,  Valley,  Pa.,  a, storm  doing  much  damage;  most  destructive  at  MiflSin, 
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one  person  killed;  at  Lowistown,  buildings  were  blown  down.  .^On  the  ISth,  beavy 
storms  are  reported  to  bave  visited  Wrigbtsville  and  Hawkinsville  Ga.,  demolisbiiig 
bnildinsrs,  &c.    On  tbe  14tb,  during  passage  of  low  area  No.  IV  at  Niagara  1  alls,  N. 
Y    "  severe  local  storm,  injuring  buildings  and  trees,"  and  at  Wells'  River,  Vermont, 
5  k  V  m.,  "violent  bail-storm  and  tornado"  lasting  fifteen  mmutcs.    On  tbe  loth, 
accompanying  low  area  No.  V,  severe  storms  in  various  parts  of  Ontario  during  alter- 
noon,  doing  great  damage  to  buildings  and  crops;  Montreal,  Canada,  mgbt,  severe 
tbunder-storm,  one  person  killed ;  Bingbamton,  N.  Y. ,  violent  storm,  one  person  kiUed, 
also  one  person  killed  at  Skaneateles  Falls  by  ligbtning.    On  tbe  16tb  accompanying 
same  depression,  very  severe  storms  occurred  over  New  York  and  New  England,  wbicb 
were  most  destructive  in  a  belt  of  country  including  tbe  Mobawk  and  Upper  Hudson 
valleys,  Massacbusetts,  and  Connecticut.    Tbey  appear  to  bave  commericed  m  tbe 
Mobawk  valley,  about  1  p.m„  wbere  "  a  violent  burricane  seemingly  about  Mteen 
miles  wide,"  passed  over  Herkimer,  Fuller,  Montgomery,  Scbenectady,  Albany  p. 
m. )  and  Rensselaer  Counties,  devastating  orcbards,  and  leveling  gram  crops ;  a    v lo- 
lent  storm"  commenced  at  Cossackie,  Greene  County,  at  2.30  p  m.;  Kingston  and 
Saugerties,  Ulster  County,  4  p.m.,  "tornado,  crops  ruined,  barns  demobsbed,  ice  fell 
in  large  cbunks."    In  Connecticut,  at  Sbeltoiir,  "beavy  storm,"  two  men  killed,  and 
two  iniured  by  ligbtning ;  off  Long  Island,  boat  capsized"  and  two  men  drowned. 
Ma!<sachusetts-PiitsQ.eld,  2.30  p.m.,  "  tornado  from  west,  tbree  persons  killed  and  four 
iniured,  buildings  unroofed  and  blown  down,  storm  took  a  course  lrom  ;N  W.  to  bL., 
following  along  tbe  valley,  track  not  over  sixty  rods  wide,  in  wbich  bundreds  of  trees 
were  leveled,  and  buildings  demolisbed;"  Lanesborougb,  immense  hail-stones  seven 
incbes  in  circumference,  great  damage  to  crops,  one  person  killed;  West  btockbridge, 
one  person  killed;  Springfield,  3.15  p.m.,  beavy  storm;  Nortbampton,  3  p.  m.,  terrible 
storm,  buildings  and  trees  demolisbed,  fearful  wind,  followed  by  beavy  ram ;  litcb- 
buro-,  3.3.5  p.ra.,  "tornado,  lasting  tbree  minutes,"  mucb  damage  to  buildings  and 
treel;  Boston,  and  vicinity,  4.17  p.  m.,  severe  wind  and  bail  storm,  bouses  unroofed, 
and  one  man  killed;  at  Hull,  captain  of  scboonerwasbed  overboard  and  drowned;  ofi 
Baker's  Island,  sloop  capsized  and  all  on  board  drowned;  off  Salem,  boy  wasbed  over- 
board and  drowned;  at  Paddock's  Island,  man  drowned;  at  Dover,  townbaU  de- 
molisbed, andonemaukiUed;  atBrookUne,  cburcb  and  townball  badly  damaged ;  on 
Bird's  Isl.ind  flats,  yacbt  capsized  and  sis  persons  drowned;  ofi  Scituate,  two  boats 
capsized  and  tbree ' persons  drowned;  fit  Newton,  trees  uprooted  and  bouses  badly 
damaged ;  Soutb  Braintree,  bouses  demolisbed,  and  two  persons  injured ;  Lawrence, 
Essex  County,  storm  began  at  4  p.  m.,  NW.  gale  for  fifteen  minutes.    Taunton,  Bristol 
County,  5.;30  p.  m.,  storm  lasting  five  minutes,  followed  for  two  bours  by  a  severe 
NW.  gale.    Nantasket,  NorfoUc  County,  "  burricane  struck  bere  at  5.30  p.  m.,"  build- 
ino-s  demolisbed,  and  six  persons  injured;  near  Governor's  Island,  two  yacbts  capsized 
and  live  per.sons  wore  drowned.    In  all  tbirty  persons  were  drowned  on  tbat  day  m 
and  iroiiiid  ]\l;iss;u  lmHct1s  Bay.    Woiids'  lloll  "tornado  or  squall  from  5  to  5.30  p.  m." 
JUkk'iv  Jxhiiul  ~l\v\\\>mi,  bctw<-cn     ;nid  C)  p.  m.,  "terrible  storm  of  wind,  rain,  .nnd 
bail  "    Oil  Moiitank  Point,  L.  I.,  scbooner  Annie  and  Millard  struck  by  ligbtning 
duriii-  beavy  tbundcr  sbowcr  during  Wednesday  nigbt.    Scbooner  Agnes  parted 
cli.'unH  in  nanistoad  Harbor,  L.  I.    Scbooner  Harriot  Lewis  parted  cb.ains  m  Dutch 
Island  Jlai  bov,  and  several  vessels  lost  sails  .and  topmasts  in  Long  Island  Sound.  On 
tbe  171b  terrific  tli under- storms,  with  beavy  rains,  were  reportodin  norlboastern  inirt 
ol'  Tex.as,  near  .lefferson,  two  borses  w(Me  killed  by  ligbtning,  and  at  kildare  a,  bonso 
was  struck  and  one  person  killed;  Cliataiiooga,  Tenn.,  beavy  istovm,  bouses  Mown 
down  •  Tdi  tsnumtb,  Va.,  one  person  killed  by  liglitning.    On  tbe  l.SIb,  oil  I'oint  a,ux 
Tivnililrs,  -1  miles  from  Quebec,  sborllv  l"'l'"i-e  9  p.  m.,  yacbt  capsi'/.ed  and  eigbt  per- 
son'^ ,lr(.\viic<l     On  tlie  23d,  accoui])anviiig  low  area  No.  YI,  at  SniiMi  Falls,  Ontario, 
Icn'ilic   IliniHlcr-storni,  one  pev.son   k'illell  ;  Oakland,  Ky.,  destructive  wiiid-storm 
over  iHirlhcrn  urclioTi  of  county.    On  (be  '„'(llli,  accoiuiiauying  low  area.  No.  Vll,  at 
PiltMbuvh,  I'a,.,  a,  very  violent  Htorni  ol'  wiii<l,  willi  beavy  rains,  in-odueing  Hoods  ni 
Ibe  ^  ouohio/.lH.nv,  ]\bni..u<rab.<bi,,  and  Alleghany  ^^•Ul(^ys;  at  Pbila.dclpbia,,  Pa,.,  beavy 
Ht.na„,  llou..;  unnM.lrd.    On  the  2.Slb,  at  Fori,  Wallare.  Kans.,  a,  "violeni,  NW.  wnKl  '' 
andal.JMcKinncv,  Tex.,  evening,  "tornado"  from  (be  IN.,  denielisbmg  a  cluircb.  2'M\\, 
Corsicana.  Tcn  '  "  I .n  iiado "  IVoni  west  to  east.    301b,  Syracuse  Oouuly,  New  ^  ork, 
"torn.ado''  in  H<Milb\v<-Hl ei  ii  part  of  eouuly  a,t  3  p.m.,  track  Ibreo  niilew  wide  and  ten 
miles  long,  lasting  20  niinnl.  M,  dehi-e of  'water,  crops  mucb  damaged. 

/)w■/^m/;o)^'.■.--TlH^  ,M,yUvA  ecMupai  ison  .d'  iho.  I  ri daily  wea.lb.T  indications  for  .Ttino 
Willi  tbe  t(deKra,idd.',  re,)„rlM  lor  IJ,e  miut.hmI , n-  twe.ily  lour  liourM  sli.nvs  the  general 


'I.H  iier  . 


w'o-'Vemlll'i'al.uvlV''-'^'^^^^^^^     lia'i  oiiiel  er,  ;  'Ib.^  i  hm  .r!  i  ( a- es  (d    \  ,■,  ,  deal  ioilM  l>y  geo- 

gl•a  nlli<■aldiHtri<■tHIla,v(^  been  :  New  Isugland  ;  M  idd  le  si  ales,  s;>.  I  ;  Soiitli  Atluntio 
Btiites.  H2.3;  JCasL  (Jiiir  slates,  HO.H;  West  Gulf  states,  H2.5;  Lower  Lake  region,  87.7; 
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Upper  Labo  re-iooD,  86.3;  Tennessee  and  tlie  Oliio  Yalley,  82.4;  Upper  Mississippi 
3ey,  87.6;  Lower  Missouri  valley,  85.0;  Northern  Pacibo  coast  'g^'^^'^: 
tr  il  Pacific  coast  reo-ion,  100;  Southern  Pacific  coast  region,  100.    01  the  3,81^  pre 

g;r»SYe^does"Ju«l»a'e  signals  or.ted  i>t  47  display  .talio™,  where  the  ™lee,t, 
isonlyestimated.  H,„io„iON. 
«M.  <.)•».(»•  i«  mm.-InthotaWe  on  the  rlght-hmd  side  of  chart  Ho.  Ill  are  given 

£Siss^rwS;'«^'fr^at^^^^^^^^^^ 

?:^e?»lSdwSiXw',;th,.„gho.t  1^^^^ 

and  tSe  Mon^njahela  at  Morgantown,  remained  low  throughout  ^o^^th  except  the 
flood  in  latter  Su  the  26th,  which  is  noted  under  its  appropriate  lieadmg    The  Sa 

srL»x2.t;^'.i?hr.hei^KreS 

TEMPERATURE  OF  WATER. 

The  a,  observed  in  rivors  aud  ^"^"•{."'^.Sf^raMom  at 

?ree?sr"r=;Li»e«rionr 

of  thermometer.  ^^^^^ 

ATMOSPHERIC  ELECTRICITY 


Thunder  storms  -Thunder  storms  have  occurred  in  too  large  numhers  during  the 
mo"  aUow  of  thS  being  enumerated  in  detail.    An  ezaminaUon  of  the  storms 

«i»tTeetr^^ 


The  Middle  Atlantic  and  Lower  Missouri  vauey  auu  -^""'^^^^^.'^t^^r  f/:^"  "  frc 
WeS  GuK  t^e  Plateau  districts,  and  the  Northwest,  and  none  are  reported  from 

*^°/(»yri!l''-The  most  extensive  aurora  of  the  month  occurred  on  the  24th,  heing  re- 
ported from  Sew  England  as  for  south  as  Westborough,  Mass.,  New  York,  and  several 
poiSs  in  Dakota  Cloudy  weather  from  Lake  Erie  to  Lake  Superior,  occurring  at 
thnftiZ  nrevented  Xer^^  in  those  districts.    Its  appearance  and  disappear- 

inceS  Crbt^n  neariy'simuitaneous  from  New  England  to  ^-f-^^^Xl^Yt't 
at_10p.m,inbotlise<^ions,and 


at  10  p.  m.  in  both  sections,  ana  aisappeareu  ouiy 

was  renorted  to  have  an  arch  of  emerald  green,  with  a  few  very  biilhant  streamers , 
Hs  Llor  was  nSrblv  green  at  both  Burlington  and  Eastport,  and  no  rose  spots  seen 
Mount  Was^^^^^^^  bowever,  reported  it  as  pale  jeUow  ^^^JJ  Sm  MUton 

deeper  hue  At  Buffalo  its  color  was  faint  white.  An  aurora  is  reported  fiom  MUton 
a^d  WeTbormioh  Pa.,  on  the  25th.    On  the  ICth  at  Vevay,  Ind   maximum  bnUiancy 

thfi  iqth  nt  New  Corvdon,  Ind.,  at  10  p.  m.,  and  at  Monticello,  Iowa, 
the  19th  at  J^ew  ooryuon,  xut  ,  „„Hn,tion  of  the  macnetic  needle 


Pagosa  Springs,  Colo.,  July  2,  as  14°  24'  east,  and  on  the  18th,  near  the  Blanco  river, 
from  the  7th  to  the  11th,  and  from  the  18th,  excepting  the  21st,  daily  to  the  ^8th  in 
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12th,  at  sloop  Point,  N  a  ''"^"'^'^  ^^"^      "metallic  sulTstances^ 

OPTICAL  PHENOMENA. 

lanMhttowe??^^^^^^^  New  Eng- 

from'the  South  Atlantic  stirtellw^^  three  are  reported 

Elsewhere  none  prevS  or  hn'vt  not  w  i  ^"If  states  and  one  hi  the  Northwest, 
solar  halo,  a  repo^rtTf  which  w^s  receiveTt^o  Htftr't?/!"'  ^  ^-^'^^table 

June  4,  at  Port  Blakely  Wash    The^nn  III  ^  ?  "f"".?  Review,  occurred  on 

rings;  the  two  inner,  which  were  perS  i  ^  ^^"f  '^««'^ctly  marked 

,  reported.  But  two  were  repSrtel  wesT^VThe  h'^^.^S  ""^l  ^^^^ 
and  one  at  Santa  F.,  and  ^^ntltl^t^^^^^^  D-SC 

MISCELLANEOUS  PHENOMENA 

^a«<Z  storm  on  the  26th,  at  Vjsalia,  Cal 
i>tsto,*  ligUning  on  the  23d,  at  VisaUa,  Cal 
Lotton  worm  first  seen  on  31st,  at  Okaloosa,"  La 

Ringgold,  Ohio,  grasshoppe'rs  iujuilg  fobacc"  from  iSh  none  alighted  ; 

present  during  the  month"  but  did  l^lo  dai?^,^o  °  ^^''''''''^  C^*^' 

toi^?;t::;  M?^tSr;,d  h  ^^-•^  --'^<1«'  -otlon  from  north 

/Sttflsete.— XhachariH'liMiNlirH.ih'lu'skv -il  xinis<.|  •,  .  ■    v    r  <■,■■ 
for  the  succeeding  t  we  Illy -lour  Ikhhn  lini-  hr  •     i  '  ^  ^  j  \   ol  lairorfoul  weather 

Reports  from  135  stalioil.s  .show  -l  kVi  ,',i,^,.tv',i"- "        ''I'        '  Service  stations. 

-^^^^       3;i;i";:rS.i'';^;'s:w:!r;  iJ,^!;^^ 

bet"Ki;i;';' h/lilTs^Nrc;!^^  ^^-I'l-  ^^^-t--^^*,  l^as 

Washington,  D.  C. :  ^«^  couiI,,  U.  fe.  Navy,  Supennteudent  Nautical  Almanac, 
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OPTICAL  PHENOMENA. 

from  the  South  Atlantic  sSerfc  ^^'^^  are  reported 

Elsewhere  none  prevaiM  or  h^Vl^nf  Gulf  states  and  one  in  the  Northwest, 

solar  halo,  a  report  of  which  w^s  received  tool^ttf  7°  h^^"^  "''I'"^'*-  ^  remarkable 
June  4,  at  Port  Blakelv  -Wash    Tiffin  w?.  Review,  occurred  on 

rings; 'the  two  inStrT^hVch  were perni7rouT^^^^^  ^  ^^^^  distinctly  marked 
oval,  and  the  fourth  ^und  we?e  wh^'+l     'a  "^"lors,  the  third 

tioiro^  ?of  i^o^r.lnre:^^^^^^^^^  ^^r^-^^f  -peci:i7y  in  the  sec- 

,  reported.  But  two  were  SortecfwesTo'f7he  h'^;.^l^^^^^^^^^  only  eight  solar  halos  were 
and  one  at  Santa  FS,  and  fn  ?he°  e^te  Latl^^^^^^^ 

MISCELLANEOUS  PHENOMENA. 

^aji^  storm  on  the  26th,  at  Visalia,  Cal 
Bistant  lightning  on  the  23d,  at  VisaUa,  Cal 
Cotton  worm  first  seen  on  31st,  at  Okaloosa,  La 


/SttMse/s.— Tho  characteristics  oftl,.-  ,s]^  > 
for  the  succeeding  twenty-four  houi  s  h  i  \ 
Reports  from  135  stations  show  4  ICl  ol. 
were  rej)ort("d  donl)tfiil;  of  the  rom.iin.l, 
the  exi)cctr(l  AvcnUici-. 

^'S^'t^^^:^M^'n:y'i^^  Todd,  Assistant,  ha 

Washington,  D.  C. :  ^^^^«.n,l.,  U.     ^avy.  Superintendent  Nautical  Almanac 


sef^,  as  indicative  offair  or  foul  weather 
1  oI)servcd  at  all  Signal  Service  stations, 
ions  to  have  been  made,  of  which  37 
v>  or  82.1  per  cent.,  were  followed  by 

I  i<«u8,  made  byD.  P.  Todd,  Assistant,  has 


Date. 

No.  of 

p. 

g 
O 

.Tilly,  T87!). 

iHt,  .-i  p.m. 

1 

1 

i  n  li'  :i  [1. 1'l! 

171  h,'  5  p'.'i'i'i' j 

OI)M(!i'va(i()iiH  wen 

Di,'^apJ)c.^T('(l  by 
.solar  rotiil-ioii 


ni.,  and  21h(,,  at  3  ]>.  ni.,  but  no  spots 
Ind.,  reports,  tho  Ist,  29  spots  in  one 


.  Ml 


■'"-I  ■■'111.  nt2p. 
Ill;;  :ii  Npicelaudj 
■  i  <-iiler  of  8.  E. 
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quadrant  on  the  27tli  ultimo),  1  spot  and  promineut  faculis  at  E.  edge  ;  2d  14  snots- 

4  very  promment-in  large  groap,  2  or  3  spots  at  E.  side  of  sun  ;  Sd,  15  spots-?  very 
promment-m  large  group,  2  spots  in  E.  quadrant;  5tli,  1  spot  of  arge  group  verv 
near  west  edge,  two  spots  in  the  other  group  a  few  degrees^NE.  of  cente\  :  loth  14 
spots,  one  group,  about  halfway  from  east  edge  to  cente"  ;  11th,  20  spots,  oAe  group  ■ 
12th,  14  spots  one  group,  near  center,  one  spot  quite  large,  with  verv  prominent 
penumbra ;  13th,  8  spots  one  group,  the  large  spot  near  8,o'oO  miles  C|  H  about 
half  as  wide  penumbra  fading ;  14th,  15  spots,  one  group  /  15th,  8  spotsfone  group  ; 
16th,  10  spots,  one  group;  17th,  4  spots,  one  group,  near  west  edge;  18th,  no  spots 

5  Pol'h^/^T  ^  «P°^«'  ^  fow^dogrees'from^SE.' 
K.ih  tn  /ll  <Sf  %^H^^''?l'P•o.^^'''^^'^*^^^^  ^"^^^  butnospots^observed,  ftom 
the  6th  to  the  9th  20th  to  the  27th,  and  on  30th  and  31st.  Mr.  David  Trowbrid"e 
SrinT/*  Waterburg,  N  Y.,  reports,  1st,  2  spots;  3d,  1  spot  near  wLt  margili  1 
5th  spot  disappeared  by  solar  rotation ;  13th,  group  of  at  least  2  lar<re  and  1  smali 
spots  near  center;  14th,  1  large  spot ;  oil  the  10th,  18th,  20th,  24th,  29th  and  31st  no 
spots  were  observed.  Mr.  F.  Hess,  of  Fort  Dodge  Iowa,  observing  '4n  the  San  Juan 
L  /^'io.°i^°''^'^°',  ''^P"''^  ^  g^o'iPs;  2d,  one  lal-ge  and  two  smaU 
spots ;  12th,  one  large  and  one  small  spot. "    Prof.  G.  Hinrichs,  in  the  bulletki  of  the 

Sp,  X'ttnf  J^'^^'^'f  P^*'  ^"^""t      middle  of  the  month  » 

Observations  were  made  throughout  the  month  at  Fort  Whipple,  Va   but  no  snots 
seen    Mr.  H.  D.  Gowey,  North  Lewisburg,  Ohio,  reports  "on  the  14th  at  7  a  m 
1  ri^'^^r  I'^^.ge        two-thSds  across  the  sun  and  near  its  equate^'' 

Pubhshed  by  order  of  the  Secretary  of  War.  ciiuduui. 

„  .    ^.    ^        ,  „  ALBERT  J.  MYER, 

Brigadier  General,  Brevet  Assigned,  Chief  Signal  Officer,  U.  k  A. 


Papek  34. 

MONTHLY  WEATHER  REVIEW,  AUGUST,  1879. 

INTKODUCTION. 

beSS'v?^  *^i^,,^,tT,^7*J^.^foUo^i^g  dat^^  to  September  13,  have 

beenused  VIZ.  1  he  regular  tri-daily  weather  charts,  containing  the  data  of  simul- 
aftSShed  tThi  t^^^  132  Signal  Service  stations  and  12  CanadLn  stations, 
as  telegraphed  to  this  ofSce  ;  monthly  journals  and  means  143  and  156,  respectivelv 
Irom  the  lormer ;  reports  from  37  sunset  stations  ;  213  monthly  registers  from  volun- 
tary observers  ;  17  monthly  registers  from  United  States  Army  post  surgeons  marine 
records;  international  simultaneous  observations;  monthly  reportHfomvoCtarv 
stecTaTr'e'portT         '"'"^  '  -'-^e^newspaTer  't? 

BAKOMETRIG  PRESSURE. 

Upon  chart  No.  II  is  shown  by  the  isobaric  lines  the  general  distribution  of  atmos- 
f^Z\^  ^•.T?^''  ^«^'«1uced  to  sea-level,  for  themonth.  The  barometric  pressure  as  c^m- 
^nZtT^J"^^  "^^T  °^*^f  «?ven  preceding  years,  shows  that  the  me  an  of  the  entire 
country  has  been  abnormally  low.  Cincinnati  onlv  shows  a  normal  pressure  The 
average  deficiencies  for  the  various  districts  are  as  follows  :  New  Sand  0  08  inch^ 

Stei*?''r,';if*tT'  Tn'/°^*^  ^^'^^^^'^  f*.^*^^'  ''^^  0.05  onScoasfc  to  0.02ln 
tbe  interior ,  Gulf  states,  0.07 ;  Tennessee  and  Ohio  valley,  0.02  ;  Lower  Lake  reo-ion 

SorVhwT  0^^? 'l?"'T  V-"'^  '•  ^"^r'  Mississippi  and  Lo'wer  x^Mssor^valleys  S  06 1 

The  local  Mr ometric  ranges  were  as  follows  :  California  from  0.25  of  an  inch  at  San 
Diego  to  0.48  at  Red  Bluff;  Oregon  from  0.51  atRoseburg  to  0.63  at  Olymp^a  North 
ern  and  Middle  Plateaux  from  0..59  at  Salt  Lake  City  to  0.63  at  BoL  S^y"^^-  s'oiSm 
SkSprk'anfolV^r^^^^^ 

i^iKe  s  i  ea^  and  0.40  at  I  ort  Davis  to  0.74  at  Dodge  City  and  0.85  at  Chevenup  •  Rio 

sttes  fr:mT55'TT;^^^^  f.^^^'f  '-^^      BrackettvinlT  wSu'gW 

Kev  WP«t  tn  n  4^ A^^^  *a  at  Shreveport ;  Eastern  Gulf  states  from  0.26  at 
cZeTooVout    M,vi.ii  f^^^^  ^^l''''^'''  0.42  at  Augusta  to  1.05  at 

and  1  22  at  r^L  Rpf^  ^t^"*'^,  0-47  at  Philadelphia  to  0.99  at  Kittykawk 

nort  1  07  ^+^!t  '  ^ew  England  states  fi-om0.51  at  Springfield  to  1.05  at  East- 

L  Columbu.^oZfi  V^p'^-  ^-^^^^  1        '  ^^^I'^y  ^-^^  Tennessee  from  0.51 

at  Columbus  to  0  76  at  Cairo;  Lower  Lake  region  from  0.46  at  Toledo  to  0  63  at  Os- 
wego ;  Upper  Lake  region  from  0.50  at  Chicago  to  0.75  at  Alpena  ;  Upper  Mississippi 
SSfsTf  p1?f•^T",??'.".°?,•*^^"*  I'^^^-  EedRtverclf  tKoS  Valley 
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Areas  of  Uqli  Mrometer.—No  areas  of  liigli  barometer  of  particular  energy  have  passed 
over  the  country  during  the  month,  but  the  four  following  are  the  most  important : 

No.  I. — This  area  ^as  present  off  the  Nortih  Carolina  coast  on  the  morning  of  tho 
Ist— Cape  Lookout  and  Cape  Hatteras  barometers  0.29  abnormally  high.  _  This  press- 
ure remained  nearly  stationary  until  the  morning  of  the  2d.  During  this  time  fresh 
southeast  to  southwest  winds,  with  partly  cloudy  weather  and  no  rain,  prevailed  m 
tho  South  Atlantic  states,  and  fresh  variable  winds,  mostly  southerly,  were  reported 
from  the  Gulf  states,  with  heavv  rainfalls ;  that  at  Saint  Marks  amounting  for  the 
twenty-four  hours  ending  at  the  afternoon  report  of  the  1st  to  10.81  inches,  being 
probably  the  heaviest  ever  reported  from  the  Signal  Service  station  in  one  day.  _  On 
the  2d  the  pressure  gradually  dissipated,  during  which  day  fresh  southerly  winds, 
with  cloudy  weather  and  rain,  generally  prevailed  in  the  South  Atlantic  states. 

No.  II.— At  midnight  of  the  8th  the  area  of  high  barometer,  which  had  gradually 
appeared  during  the  7th  and  8th  in  the  extreme  Northwest,  was  just  within  the  limits 
of  the  Signal  Service  stations,  and  was  central  in  Dakota— Breckeniidge  barometer 
0.38  above  the  ;normal.  Moving  southeastwardly  on  the  morning  of  the  9th  it  was 
central  in  the  Lower  Missouri  valley— Leavenworth  barometer  0.24  above  the  normal. 
On  the  morning  of  the  10th  there  was  but  slight  change  in  the  location  of  the  center, 
but  the  area  had  extended  eastward,  and  cool,  clear  weather  prevailed  over  the  whole 
country,  except  the  Gulf  states.  A  minimum  temperature  of  43°  was  reported  at 
Saugeen.  Its  general  path  during  the  day  was  easterly ;  at  the  morning  report  it 
was  central  in  Virginia— Lynchburg  barometer  0.18  above  the  normal.  By  the  morn- 
ino-  of  the  12th  the  area  was  passing  over  the  North  Carolina  coast  in  advance  of  low 
area  No.  IV.  This  area  induced  minima  temperatures  generally  in  Texas,  for  parts 
of  the  Lower  Lake  region,  generally  in  Tennessee,  the  Ohio  valley,  the  Middle  and 
South  Atlantic  states,  and  parts  of  iSTew  England. 

No.  III.— The  afternoon  of  the  14th  an  area  of  high  pressure  suddenly  appeared  in 
the  Upper  Lake  region.  At  midnight  of  that  date  the  pressure  at  Bismarck  was  0.17 
above  the  normal. '  At  that  time,  in  connection  with  this  area  and  low  area  No.  V, 
then  forming  in  the  Southwest,  brisk  north  to  east  winds  prevailed  in  the  Upper  Lake 
region,  with^maximum  velocity  of  NE.-  27  miles  at  Escanaba.  During  the  15th  the 
area  extended  itself  gradually  eastward  over  the  Lake  region,  while  low  area  No.  V 
moved  slowly  eastward.  Brisk  to  high  east  to  northeast  winds,  with  cloudy  weather 
and  rain,  prevailed  In  the  Lower  Lake  region.  Signals  hoisted  in  tho  afternoon  of 
the  IGth  were  fully  justified,  as  shown  in  tho  description  of  low  area  No.  V.  During 
tho  17th  this  area  gradually  dissipated,  while  low  area  No.  V  disappeared.  This  area 
produced  the  minima  temperatures  of  the  month  for  the  Northwest,  the  Upper  Mis- 
souri valley,  the  Lake  region,  parts  of  tho  Mississippi  valley,  and  New  England. 
Frosts  were  reported  on  the  16th  from  stations  in  Iowa,  Wisconsin,  and  Michigan,  m 
which  latter  State  some  damage  was  done  on  low  grounds  to  vegetation,  particularly 
in  Lansing  and  surrounding  townships. 

N„.  IV.'— This  area  appeared  in  the  Northwest  on  the  morning  of  the  2r)th  in  the 
rear  of  low  area  No.  IX.  Moving  very  slowly  southeastward  it  was  central  during 
t  he  28fch  in  Tennessee  and  the  Ohio  valley.  Generally  cool  and  partly  clou  dy-  wea  ther 
with  no  dangerous  winds  marked  its  passage  during  these  dates.  It  remained  nearly 
stationary  until  the  30th— Cincinnati  barometer  lluctuating  from  0.15  to  0.30  above 
the  normal.    On  tln^  morning  of  th(^  3lHt  it  had  disappeared.  _ 

Areas  of  low  /«((  (>/»(•/(■)•.— Eleven  area.a  have  been  sufficiently  marked  to  merit  do- 
acription,  but  thcccMitersof  only  six  have  followed  tracks  well  enough  defined  toenable 
tlieni  to  be  properly  loeat^ed  from  reports  yet  received.  The  tracks  of  these  six  aro 
shown  (m  Map  No.  I. 

No.  I  was  a  eoTitinnation  of  areaNo.  IX,  described  in  the  July  review.  Itscoursedur- 
iii"  Aii'niHt  wn.H  loo  r^iriiortii  of  Ibci  signal  .service  st:itioiis  to  nilow  aec-nrate  charting. 
On  lll(^'^lonlin■■■  oCllio  1st,  it,  \v:is  rcnt'ral  in  sonltieiislcrn  n.iKot;!.,  and  by  afternoon 
it  IkmI  prolKi  hly  movrd  into  M:uiilol.a,,  its  lu'ogress  bri n<_;  iuim  K.mI  by  littloiirecipitation 
iind  l)riwk  S\v'.  wIihIm  on  ImU^^  M idnoan,  a  ocia i mimi  vc-locily  being  rrp(n-t(-il  t'nmi 
Milwa.nkeeof  S\V.  2i;  mi  Ics  :it,  tlnit.  i\uu\  j  )nvini;- (.ll.^2(l  it  ;ipi>:uvn  li.v  inov(Hl  eastward 
tlirono-li  tb(^  counlrv  nortii of  tlx^  hikes,  d nri n- wli ic1i  d:iy  1  igii t  vaininJIs  and  livsh 
to  lirisk  SVV.  an. I  VV'.  wiinls  weni  ivportnl  IVoni  llu^  L;^.k(^  rogion.  On  llie  niovning  ot 
t\us:U\  it,  i)rohal)ly  passril  ovor  l.h(^  ( 1  n  I C  <.r  Sa  i  n  t  I  ;a,\vnMicct.>  liKMnnMioi  Mie  Canadian 
nKH-itiiiKi  sl-atioiis.  TIk^  lowrsl,  alnioimaJ  |)ivssniv,  aJ,  a.  vegnla.r  ivpoil,,  dining  its 
passage  wa,s— ().3->  at  I'^atlier  I'oinI,  ini,lni,.;lit  ol'  \.Uc  '.M.  No  sigiialM  \v<av  .lispla.ved  in 
connection  wit. Ii  t  lie  |ia.xsage  of  tliis  a.rra..  ,,     „  , 

No.  II. -On  llH^  alloriKion  ot  ltu^  3il  a  liaronietric  i'ail  was  iv|Mn'i  cmI  Irom  tho  Rocky 
MoiinlaiiiM  (^asl.\va,ni  ov<m-  MH^  whole  conntry,  rxce]W.  a.  ,sli;;ht  rise  in  Illinois,  the  Lower 
LaJ<(^  rc"  ion  anil  Sai  nt  I  ja.wri'nci'-  valley,  I  (li-i)rc;^sion  being  inoMl.  rapid  in  Kansas 
il,nil  NciManka'.  At  Itiaj/ tinio  .-lomlv  w'eaJhrr,  willi  laind'all,  was  ivim.iI  ed  from  all 
(lislTiclM  rastot  the  ICoeky  Mon n taa lis,  eNi'cpt  liiii  Northwest  and  Trnn.^sseo  a.nd  Ohio 
valley,  ii^nd  IVesli  to  brisk  N.  to  W.  winds  prevailed  in  the  Lower  Laiu>  region,  \yitU 
a  raaximum  velocity  of  N.  21)  milos  reported  from  Sandusky.  Brisk  westerly  winds 
also  woni  reported  from  tho  Middle  and  South  Atlantic  statpn,  with  a  maximum  voloo- 
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mmn  velocity  of  SW.  26  miles  ^{  Sandusky  ami  i  ^^J  ^.^^^  ^^^^^.^  velocity 
NW.  winds  were  reported  fiom  l;";^®  ^"J"*^  .^^^^  tlie  Lower  Mis- 

of  SW.  27  miles  to  Kittyhawk     Phe  Jarometer  c^^^^^  central  in  soutli- 

souri  Valley  on  tlie  morning  of  the  4tli  ^  J'?^^^^^^^^^  loV.  At  this  time  the  barome- 
eastem  Nebraska ;  ^^f^^^^^T^^^l^'^^^^^^  New  England,  and  cloudy 

trie  fall  was  general  east  ^^"^^^^f  S^^^^^r  Lake  region,  where  the  pressure  had 

weather,  with  ram,  prevailed  S^'^^'L*^; .^^^^l^^^  I  °During  the  4th  the  pressure 
not  fully  recovered  from  the  effects  1°^^^?^^^;^^  ^^lley,  and  the  Atlantic  States, 
fell  generally  oyer  tl^^L'^^.^^S^midniS^r  time  partly  cloudy  weather 

leaving  no  well-marked  center  at  L^ke  region,  with  a  maximum 

and  gentle  to  fresh  westerly  ^^^^J^Xa  aM  cloudy  wea^^^  with  rain  and  fresh  to 
velocity  of  NW.  30  miles  at  Escanaha  an^^  Ssouth  Atlantic  states,  with  maxima 
briskwesteiiy  winds,  in  the  M  ddleAt^^^  On  the 

velocities  of  N.  36  miles  at  ^andy  Hook  ana  b^^^^^ 

morniug  of  the  5th  the  pressure  was  below  the  normal  ove  fa,mQ„_over  the  Lake 
r  the  &nlf  and  South  ^tMe  coasts^^^^^^^^^  W.  winds 

region  and  New  England,  w^e^*;  P™„^^^X^ 

prevailed.    During^  Jl^^L AT^^.i^i^SL^'fl  KC^releV  24  hours  a  generally- 


prS;^iled.    During  [his  a  generally- 

On  the  mormng  of  the  ''t'^  Oceant  accompanied  by  gen- 

decreasing  pressure  fro^  *,\^^f^«^fSl  in  ail  istricts  except  that  of  the  Upper  Lakes, 
erally  cloudy  weather,  ^iid  rain-taU  in  aii  uistx  p^.^^  barometer 

The  pressure  was  then  least  in  the  Sa  ntLawr^^^^^  ^_  ^^^^ 

0.42  inch  abnormally  low-where  clear  weather  an^  of  the  7th  the  depres- 

winds  prevailed.    From  the  ^"*^.^^^?^«^*^,^ence-^^^^  a*  1^'* 

sion  wLs  central  over  the  G.i  f  «^S1,a^twoiidy  weather  Jnd  fresh  to  brisk  NW. 
report  0.69  helow  th^^  ^iTiTJE^lAt^^^.^^  Lawrence  valley,  none  dan- 

"  No.  III. -This  area  formed  from  the  remains  of  low  barometer  0.18 

central  north  of  Lake  Superior  f  ^^i^^^^g^^^^^tjierly  winds  prevailed  in  the  Up- 
abnormally  low-at  which  JfP«f*  f^t«^*°S  At  midni Jht  of  the  6th  central  over 
per  Lake  region  with  partly  cloud^^^  Someter  0.18  below  the  normal 

the  northern  portion  of  Lake  Michigan  i^^^^"^  morning  of  the  7th-Alpena 

-it  reached,  with  increasing  depress  on^  Lake  Jiuro^^^  ^eathSrin  the  Lower  Lake 
barometer  0.23  abnorma  ly  low    Mea^^^^^^  southeast,  it  was 

region  and  ram  from  Ohio  f  ^^T  7v«  OntLTo  the  afternoon  of  the  7th,  whence  chang- 
ceStral  over  the  western  end  of  Lake  Of  J^/^^^^^^^  reached  eastern  On- 

ing  its  course  to  f «  ^orihea^^-^^i^^^^^  the  normal.   At  that  time  the  ab- 

tano  at  midnight-Kingston  ^^^rometer  u^^  ocim^^^  Atlantic  states  and 

normal  isobar  of -0.20  e^hraced  w  t^^^^^^^  '     ^.^.^^  prevailed.    In  the 

Lower  Lake  region,  over  Avhioh  distnct^  cW^  from  Grand  Haven.  _  At 

afternoon  a  maximum  velocity  of  J^W-^^^^H^^.V,^  Lower  Lake  region,  with  maxima 
midnight  brisk  NW.  to  SW.  winds  prevail^^^  .^^^^  ^.^^ 

velocities  of  N.  28  miles  a*  ^ur^n  an^  ,S  maximum  velocity  of  SW.  32  miles 
the  New  Jersey  and  North  Caiolma  c°asts^  ^"^^  ^  ^  barometric  trough  ex 
at  Cape  Lookout.    The  mormng  report  of  the  was  reported 

tending  from  Maryland  to  Canada  ^E\i^iJX'^\.ii'°  orthwest  winds  prevailed 
in  the  Middle  Atlantic  ^t^^^s  and  New  Engl^^^^^^  ^^^^^^  ^^^^  ^_  ^^^^ 

iu  the  Lake  region-maxima  velocities  mv.^^^^  y_  .^^  ^^-^^^ 

Sandusky,  while  brisk  westerly  winds  ^JjJJ  J^^™"^  Ln  the^  afternoon  of  the  8th 
Cape  Lookout,  were  reported  from  the  ^tl™„^°^?;-  .^"r  barometer  0.26  below  the 
Kas  central  in  the  Lower  Sa^it  Lawrence  va^^^^^  j^^^^^ 
normal-with  brisk  riorthwest  winds  preva^^^^^^^  velocities  of  NW.  28 

brisk  southwestwmds  on  the  N^^^^^^  ^.^  Moving  slowly 

miles  at  Alpena  and  ^--^^  miles  at  oape  1.0^^^^  Cloudy  weather,  Avith 

northeast  its  position  at  .^f  ^^S^*  S|  No^^^^^^  coast, 'where  a  subsid- 

rain  and  brisk  variable  winds,  .co^^^u^'i;^^,;.^^^^^  velocities  of  25  and 

iary  depression  apparently  existed    Variab^  ^^^^^^  , 

Ll\?te™^^aC^n^^^^^^^^^  Canadian  maritime  stations.  No 

signals  were  displayed  during  the  P?'X^ Tofh  showecfihat  the  pressure  had  generally 
"No.  IV.-Tho  morning  reports  of  the  10th  sbow^^^^  ^^..^j 
decreased  from  the  Nor  nwest  to  f^^f  «/i\3°^,Jg?        Lower  Missouri  valleys  and 
southerly  winds,  prevailed  m  tne  "PPei  Alissis^^^^ 
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SX^I^taS^^^  ,f  e  depression  was  then 

during  the  11th  was  marked  by  fieVrSk  soi^heSv  wf  1  ""r^;^"  ^^'^  ^''""Sress 
light  ram  in  the  Upper  Lake  region  and  Upper  HfssTn^f';^  'i  """^^  ^f^*^''"'  ^""^ 
clear  weather  prevailing  from  the  Lower  Lake  re^  on  fn^-^'  ^^""^^  generally 
Its  course  at  midnight  ot' the  11th  to  the  nnrfh^n  i  ^^'^  England.  Changing 
ure  the  morning  of  the  12th  4rono-h 

the  eastern  part  of  Lake  Superior  At  th^^  S  i  '^f  ''''''H^^  afternoon  over 
over  the  Upper  Lake  region^Cd  brist  so^ftherlTwtf  ^  ^Tf'''  ^^'\  ^^^^^  Prevailed 
ron,  with  a  maximum  velocity  of  SW  Is^n/J  n+  -^^^^  on  Lakes  Michigan  and  Hu- 
ter  had  passed  northeast  into  LSadl"  cCdy  wea^T  tSf '  T}'''''^^'  '^'^ 
region-with  heavy  rainfall  in  upper  par^with  brhk  S  tn^v ''''■^''^^  ^""^^ 
velocity  of  W.  48  miles  being  reported  Cm^wL  ni^ee  ti*  ^^^^ds  a  maximum 
during  the  13th  was  through  CaLdatoXnorTh  S  allow  ft,  ".^f"  f 
located  by  reports  yet  received  Durin"  ftiP  iTtl^r  i  f^'"'^*^''  accurately 
cloudy  weather  and  rain  with  irisk  S  fnd  SW  ^vt  d?'^*^  ^^^'^  ^^S^ol 

and  28  miles  being  reported  from  0?w4o  at  ICnoorand  "^^^^^^^^  ?^ 
At  the  morning  report  of  the  14th  the  center  win.  midnight,  respectively. 

Lower  Saint  Lawrence  Valley-Ouebeo  -ind  Pnth^^  p  ■  T^""'^*^  pressure,  was  in  the 
mal.  Brisk  southerly  winds  with  clondv  w.^tl^^^J^  barometers  0.46  below  nor- 
aud  cloudy  and  rain^  wealLTtu.f  wetteTrwfnd?^"  ^  New  England, 

sas  the  morning  of  the  15th  and  tLncrnorf  Jw  i  Moving  east  to  Central  Arkan- 
see  Valley  the  afternoL  of  the  ISt^at  wlSfS  T  '"^.^^  Tennes- 
in  the  Atlantic  States,  Lower  Lke  re  *il  tL,  ?  cloudy  weather  and  rain  prevailed 
northeast  winds  were'  reported  tu  theTowJr  ?nf ''''''  '^"'^  ^^'?  ■7^"^^-  ^^'^^  to  high 
Atlantic  coast,  with  S^a VeWitiesTf  F  9^  T'''''/  "l^tH'^^  southeast  on  the 
Sandusky.    Cautionary  sSs  were  o^^^^^  "^'^^f,  at  Kittyhawk  and  NE.  40  at 

coast  to  include  New  fe,  and  aL      aU  statZnf on  alor,g  the  Atlantic 

rio.    The  course  of  the  center  chan^imr  to  the      -n^  '"^'"^  ^^^a- 

the  Ohio  valley-Louisville  barreC^0.2i?b^^^^^^  'if'^  T"' 

Lake  reports  showed  brisk  to  hiirh  northeo^t  w,S,^v  «  i  ^*  ^l^a*  time  the  Lower 
NE.  27  miles-with  cloudrweather  anZairtl^.?^^^^  maximum  velocity 

Hatteras  SW.  -(i,  Sa,n  1^  I  ok  S      i ;  S  ■■'^  "-^^^ 

Cautionary  ^i.^al's  w... 'ro  ..d  h,  ',,  s  ,  ^,  V  m  *'l  "''"'^f;""  "'^-V  NE.  .V.)  n.iles. 
ordered  for  all  New  En..|'.,,Ml  s       ,  ^  Mi<  <llo  Atlantic  coasts,  .-u.d  were 

had  changed  bnt  .sligirtly  -.,1  „'  o],,  n  !;:?,'  ''"n^  con.lition.s  of  this  .loprossion 
Lower  Lalce  region  ,n„l  •\n  M,l  r  s  7  's  ,vi  l     •    ,  'l'"''  ™"  ]"'^^v=iil''<l  i'>  the 

sev  and  NorMi  ("iroliin  r„islx    „,-,vl  .  '.'''"Ivf  >nthorly  winds  on  the  N,,w  .)er- 

a-Hl      To],..l„  wr.  ,    I,  V         .  ,    "  "'',^''"'^."«'>y;  signals  for  Lake  llnron 

H"n(l„.,]y  win.ls,  Willi  niMxinia,  vrl,,,.;  's  7l  S  V  '  7,""  "'  '"''^'^ 
Kittyhawk,  wenMV|,„rl„d,  will,  ...m  I  i    .■1„    K  w   .I'l  '^,^','1','       "'^  '"''"''^  =',1 

lantic,  r.,asl,M,  while  IVcsh    km-     ns'l  w  ,d!      '  ^'"I'H''  •■'"-I  S„nM,  At- 

tlK,  i.„w...r  l.a,kn  r,..i„n.     On  l\u^u^v     11    iU^  ^vnoraJly  invv.ailed  in 

ai-y  .'ind  crnl.ia.l  i„  N,nv  Vnrk    wis  ,  v     H  ''l'-^ 'I'T'v.ssion,  nearly  slation- 

Honlhw.ar.l  ahMii;  l,h„,.„a,s        'i ,    '| n d  ,  N,^      y^^^    ' ")''         /^'•""••'l"  I'"'"  I'lMstport 

tl.-  17th  Hi-^nai^a,          lb, '....as    1         S'    d  •  7i;,:,l"'l''''V  I  ="''<'''"<'0U  or 

mg  MignalM  disi-lavrd  al,  Snii  tin' i  1 1.  W  i  i  ,,  il  '^'^'-.vli.wk  Were  lowered,  leav- 
ll.'rllr,a,M  in  a,.lvan;  >.  ,,|-  !,,w  an'!,  N,.;  V  1 1  '  ^'''l'"  Lookout,  and  Capo 

iiif;  slowly   'l  lrA  'i'i'.'l   alT'iiMr''  i'l'","""  I'-'i'-ili''  coast  on  llu^  ^r^ih,  and  ni,>v- 

<>r  Ihc   IHIh     liai.M.Mi'.  i   (I  •   -  iiiiiiniiMn  ..I  jn  r,;sni  c  a  I,  I ',.r|,l;Mid ,  ( )rco-. ,  ini(lnii.|it 

T  rcMsn,r!ncn.c.cd  .mh'v,      I  n  ""l"'":'  ""  l"'-MHlal  ioiu 

ingot  the -01,1,  ,ain  was  .vp.nl  I'l  1 1'/;,;;  u  !  ^    ',        ,  'V"""         "  -  'iMI,  and  „„„•„- 

Kosehurg  l.y  the  morning  of  lu^alniZu^^^^^^^^^ 


EEPORT  OF  THE  CHIEF  SIGNAL  OFFICEE.  591 

24  hours  the  barometer  had  fallen,  rangmg  from  0.20  at  Eoseburg  to  0.26  at  Olympia, 
the  latter  being  0.44  below  the  normal.  Light  rain  fell  during  the  21st  from  Olympia 
southward  to  San  Francisco,  and  also  in  western  parts  of  Nevada  and  Idaho  while 
the  pressure  steadily  increased  on  the  Pacific  coast,  and  the  center,  moving  eastward 
into  the  Plateau  districts,  was  filled  up  during  the  22d. 

No.  VII.— A  few  reports  already  received  from  the  West  Indies,  Bahamas,  and  ves- 
sels at  sea  seem  to  indicate  the  existence  of  this  storm  for  some  days  previous  to  its 
appearance  on  the  Atlantic  coast,  but  are  not  sufficient  to  justify  the  charting  of  its 
center  as  yet,  farther  southeast  than  shown  on  chart.  The  paucity  of  reports  may  be 
m  part,  attributed  to  the  small  area  of  the  storm.  The  barometer  fell  slowly  at  the 
Florida  stations  during  the  16th  until  midnight,  when  the  pressure  became  stationary. 
Partly  cloudy  weather  and  variable  winds  prevailed  until  midnight,  when  a  calm  was 
reported  from  Havana,  fresh  northwest  winds  from  Key  West,  and  brisk  north  from 
Punta  Kassa.  On  the  morning  of  the  17th  an  abnormal  barometric  fall  of  0.07  was 
^^V^'^i^^^TTl^^'  F'i^^'?  S^™*  ^^ark's.   The  wind  at  Saint  Mark's 

remained  southwest,  but  at  Jacksonville  changed  to  brisk  north.  Clear  or  partly 
cloudy  weather  prevailed  along  the  coast  from  South  Carolina  to  Cuba.  The  after- 
noon (17th  j  report  showed  a  stationary  barometer  in  the  South  Atlantic  states  and 
Morida  except  a  sharp  fall  at  the  coast  stations  from  Smith ville  to  Jacksonville- 
the  latter  barometer  0.28  below  the  normal.  Clear,  calm  weather  prevailed  at  Ha- 
vana; fresh  west  winds  and  partly  cloudy  weather  at  Key  West  and  Punta  Eassa  ; 
fresh  northwest  winds  and  partly  cloudy  weather,  with  a  light  rainfall,  at  Saint 
Marks;  gentle  northeast  and  east  winds,  partly  cloudy  weathSr,  from  Charleston  to 
Jacksonville,  wrth  moderate  rainfall  at  Charleston  and  Savannah.  A  very  Cvy 
i+  r  I'f  1-45  inches,  with  a  northeast  wind,  was  reported  from  2.23  to  5.30  p  m 
at  Gull  Hammock,  western  coast  of  Florida.  The  depression  was  then  probably  cen- 
tral some  200  mi  es  east  of  the  central  Florida  coast.  The  cautionary  signals  displayed 
To  i^cZf^'ZH^^^r'^^X"^  T'^""^'^  down  except  from  Caje  llatteras^south 

to  include  SmithviUe  which  remained  displayed  for  this  depression!  During  the  day 
at  Cape  Lookout  "  a  tremendous  southeast  sea-swell  broke  on  the  beach  all  day  mth 
an  unusuaUy  high  tide  in  the  afternoon."  At  Savannah  heavy  rain  fell  from  H  25 
aV^\o  ^  P-  southeasterly  wind  backing  to  northwest  during  the  afternoon. 

At  7  50p  m.  the  gale  commenced  at  Cape  Lookout  with  a  heavy  southeast  rain- 

TlTscCuev\  rftV*V"«'»'°^  comm';,nZrat  Leon. 

Ihe  schoone'r^66te  K  Bentlei/,  which  passed  Hatteras  at  8  p.  m.,  going  north,  expe- 

of       im  *  midnight,  which  obliged  light  sails  to  be  furled."  At  midnfght 

of  the  17th  the  reports  showed  a  stationary  or  rising  barometer  over  the  whole  coun- 
^.  frt  n?T?L.^n  ''^''^P*  ™  Georgia,  South  Carolina,  and  the  southern 

?ometeP  0       S'^'^^VT'  gi-'^^test  abnormal  fall  of  0.17  at  Charleston  (ba- 

ir^.^L^in,   P     *  w  ^Brisk  to  high  southeast  winds  and  cloudy  weather 

sSitll  trpF^'P,^  Hattera^s  to  Cape  Lookout,  brisk  east  and  northeast  winds  fi-om 
PW  Xlnfi  Char  eston  with  heavy  rain  and  a  brisk  northwest  wind  at  Savannah. 
S  renT^fn  ^^"^^s,  prevailed  over  Florida  and  the  interior 

Ch?rWlnVn^T?  J'""'!'  reported  on  the  Carolina  coast  ranging  from  NE.  25  at 
Caro  fnf Po^,t  p  r'^'''  Cape  Lookout  The  storm-center  wal  then  olf  the  South 
Th«  io,  ft  Cautionary  signals  were  then  ordered  at  Cape  Henry  and  Kittyhawk. 
The  gale  after  midnight  increased  at  Smithville,  the  wind  backing  to  northeast,  with 
iS/r.n°l'^^'f  ^-^f  barometer.  Between  3  and  4  a.  5..  (18th),  the^nS 
backed  to  northwest  wi^h  increasing  force,  and  at  the  same  time  (3.15  a.  m  )  the  sale 
soTthwes?  dt/.'^'"'"f  ,^*4a  m.  at  Cape  Henry  .he  wind,  which  iS  blen 
norfhTnfi  «'^\'"'/iid  i-ain  commenced,  followed  imJnediately  by  light 

n,n!«^  w    /  '^n'''^'-  .^^^  ^in*!  reached  its  greatest  velocity,  37 

^  m  SlS^'n  t  p"".'*^!'""/  ^''f     ^     i^-'-^t  Wilmington  W.  68  miles.    At  that  time  (5 
a   f  capo  Looljout,  the  wind  had  increased  to  SE.  80  miles,  the  rain  fell  in 
^ nine  o!hnr<f  ^  ''''^'^^^       'n'^P*  ''"^^^  ^•^'^  outbuildings.    Schooner  Seyd  eUe 

a  total  wreck  ^h""'^  If'^'f^  southwest,  and  although  drawing  12  feet  was  carried! 
V^n  lZlft^l^.fr^  "^'er  ground  never  remembered  to  have 

2 To  inJb^       f  ^":^r  5  a.  ni.  the  wind  and  rain  abated  at  Smithville,  with 

^.10  inches  rainfall  m  preceding  ten  hours.  At  6.30  a.  m.  (18th)  at  Macon  the  ane 
TeTatmX'lTp  f'^^t  '-^"d  then  the  electrical  connecLns  &  At  6  30  am 
fht  .Zn^t  I  ^''P"  Lookout,  which,  at  6  a.  m.,  was  29.22  had  fallen  to  29.15,  and 
Sles  ne^  w  '  T^^^^^^  away,  the  wind  then  blowing  at  the  rate  of  138 

iWeafhL^  Hv  7^.a  ''^^°^f*'^f  remained  at  29.15  till  7  a.  m.,  the  wind  and  sea  still 
increasing.  By  /..,o  a.  m.  the  barometer  had  risen  to  29.18  with  wind  at  its  areatpsi 
lorce-an  estimated  -velocity  of  SW.  165  miles.  At  PortsmouthrN.  C  ,  the  ifnd  It 
a.M  a.  m.  had  attained  a  velocity  of  SE.  49  miles.    The  7.35  a.  m  reports  showed  the 

Soutl95f 'oV'^^tf '''''''  ^^^^"'^  stations,  lowesTpt^ii-rCaJe 

and  Cnne  HntU^;  ""^"^f  '^"^5  gradient  of  0.30  between  that  station 

S?Bost?n     H.«.  '''f  °  f  ■'^'''f*^  ^"^T  ''""'^^  ^^1°"^  tlie  coast  to  in- 

ciucle  Boston.  Heavy  rams  had  set  m  about  2  a.  m.  at  Cape  May,  at  which  station 
the  barometer  at  this  report  was  0,18  below  the  normal.   At  8.45  a.  m.  the  wi?d  at 
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Portsmouth,  N.  C,  was  SE.  97  miles  when  the  recording  apparatus  becanie  temporarily 
disSd  At  Macon  the  wind  veered  to  SW.  at  8  a.  m.  (18th)  and  the  tide  rose  four 
S  ahove  the  ordinary  high  tide.  At  8.30  a.  m.  the  wind  reached  its  nia™m  re- 
corded velocity  at  Cape  Hltteras,  SE.74,  when  the  cups  wore  b  own  away,  and  at 
Kittvhawk  at  9.50  a.  m.,  SE.  100  miles.  The  gale  continued  at  Wilmington  until  10  a. 
m  w?tra  toLlrainfallof4.60in6i  hours,  ^MolK  ^^lO^^  a.  m  the  barometer 
had  fallen  in  preceding  hour  from  29.58  with  NE.  24  miles  to  29.16  NE  48.  At  10  a. 
m  (18th) Vchoouer  A.  iT.  Bentley,  latitude  37°  26'  N.  74°  2'  W  which  had  ^e^en  corn- 
wiled  at  8  a.  m.  to  close-reef  sails,  experienced  brisk,  southeast  winds,  which  in- 
creased rapidly  in  force,  at  11  a.  m.  blowing  a  southeast  hurricane,  which  carried 
"way  jib  and  obliged  her  to  take  in  nearly  all  sail.  At  noou  the  wind  was  hardest 
ever  experienced,  rain  very  heavy  aud  waves  estimated  at  40  feet  from  troug,h  to  crest. 
ir2.20rm  (barometer  compared  with  Signal  Service  at  New  Loudon  and  found  to 
be  an  excelleut  instrument)  read  29.20  Hurricane  ^^''f  ^ased  to  3  p  m  when  it  c^^^^^^^ 
away  mainsail  and  obliged  her  to  scud  under  bare  poles.     Wind  blew  violently  until 

4  30  u  m  when  it  settled  down  to  severe  gale,  little  north  of  west,  uutil  8  p.  m.  At 
11a  ra  t'hl  aZcI  at  Cape  Henry  had  reached  a  velocity  of  N.  66  miles,  when  ,t  mod- 
eLted^for  rshort  time  to  35  miles,  and  shifted  to  northwest,  blowing  with  bumcane 
violence  70  ,Xs  at  11.30  a.  m.  At  11.15  a.  m.  (probably  the  time  the  wmd  lulled  at 
Cape  Henry)  the  Norfolk  barometer  reached  29.12,  lowest  point  and  he  wind  fell  to 
NE  39  The  barometer  had  risen  at  11.30  a.  m.  and  11.45  a.  m.  to  29.1.3  (NE.  34)  and 
1)  20  at  which  latter  time  the  wind  changed  to  north  and  attained  its  maximum 
velocitv  72  miles.  During  this  half  hour  the  greatest  part  of  the  damage  at  \oTMk 
Ind  ite  vichSy,  was  done."  At  12.30  p.  m.  the  rising  mercury  reached  29.42  while  the 
wind  backed  to  NW.  60.  At  the  same  honr  (12.30p.  m.,  18th)  at  Cape  Henry  the  wmd 
had  reached  a  velocity  of  NW.  76  when  the  anemometer  cups  were  carried  away.  The 
SSreased  steadily,  and  about  2  p.  m.  attained  its  greatest  velocity-estimated 
r^W  100  At  Johnsontown,  eastern  shore,  Virginia,  about  35  miles  north  of  Cape 
Henry,'  the  barometer  was  at  its  minimum  between  12.30  and  1-30  p.  m.  The  ^^d 
on  that  day  (18th)  was  heavy  NE.  until  noon  and  then  "  shifted"  to  NW.  with  heavy 
^ustf  Thh-ty  panes  of  glass  were  blown  from  the  observer's  house  outward  ariamst  t\i<, 
iind's  direction  The  bark  Eliza  J.  MoManeny  at  noon  (18th)  45  miles  southeast  of 
Five  Fathom  Bank  lightship,  reported  barometer,  early  in  the  day  falling  very  rapidly, 

5  SE  wind  and  rain  in  torrents.    At  2  p.  m.  the  wind  ceased  blowing  from  the  SE. 


Sr?^s  •  iUl.^X^i:;ot^'i^;or;  tlilltTI  m:  Im^.)  off  Virginia  capes, 
barometer  stood  30.04  SSE.  wind,  force  2,  aud  squally  weather  and  moderate  swell 
RTm  barometei  30.03,  10  a.  m.  30.01,  weather  un.hauged.  Atnoon  position  38°  45' 
N  730  51'  W   win  1  E.  force  6,  ship  heading  NNE.    At  2  p.  m  headc^l  E,  by  N., 

I.  m.  (L8th)  ..c.ised   |o  .     ,  „,,.,., i |,,,|  f,,,-  nivc.^.l i n-  day  in  ooniioctiou 

heavy  rams,  east  and  noi  |.lM^a.sl.  wiiuis  ii.in  pi  i  \  .mk  u  i...  ,  .;'  ,,  ,i,„„.„„^i,,„ 

with  the  regains  of  low  a.va  No.  V,  r.ll  l  hr.  inll.i.nc  o  ol  ^ ,    ,  .^^^^^^^^^^^^^ 

far  north  as  to  incin.io  \ho  g.vat.^r  i.a,ri,  ..I  Ma,s.sa.  iinsoi,i,s,  j/';;:,^'f);;;;\v;;;';;;;;;/;;;;,,;!;, 

London  a  sl.ar,.  ,  •  ,-  ,,1,  y,  ,'„  1,1,.^  N.  anil  NW.-lho  lu'a.viosl.  tVon,  the 

h,^avy  ra.n-^      n  M  U  .  u  M^^^  Al,  San.lv  Nook  11,0  nuninnnu 

N.-a,ttanuMg  a^  V  .1   „'  .'  u,   (  ISIh)  •.■;).:/.),  NW.  .V-  ,n,l,-s.     A(.  Now 

'■'        I  ,  ,0  Ir.lC  hours'     The  If  '  S.  A.  CoiislrllalUm  lolt  Now|>oi(,  :.'  )..  ni..  August 

ZiUirxy  .I.M-'at  nooi. '  ilO.  02,  slowly  falling  to  29.96  at  3  p.  n_i.    lx'.mndo(l  Point 

Im  li'l    ■  I-  .M  l,■„l(..n.^^,.^.•29.90aml  5p.  m.  29.80  with  very  heavy  ram  ami  NE.  squalls , 
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Thlredloutlin  lll  but  storm  sails,  send  dowu  yards  and  bend  ^^if  * ''f  .n^gP' 


Jand  we  then  changed  to  off-shore  signals.    Assistant  Surgeon  W  ^  Mew  on 
Sa  'nS/iL  HojMni^ 20  miles  north  of  Chincoteague,  forwards 
vattons  :l8th,  a.  m.,  Very  heavy  rains  barometer  (aneroid  <;°^3P^J'^f^^'^47^^^^4?E^" 
the  storm  with  mercurial  standard)  stationary  at  29.95  till  l^-^O  P- Y^flS,  i^aV 
p  m.            gale  from  SE.  by  S.,  barometer  29.80  ;  1.30  p.  S^^^^Xo  J fn 

p.  III.,  iiMx^^  ^  From  this  time  the  barometer  fell  with  almost  m- 


Ivirometer  29  65  very  heavy  sea.    i'rom  tiiis  time  xue  uarouiOLei  ^c^i  wiu^ 
ere  iSL  raSditVJs^^^^^  29.05  at  2  p.  m ;  at  2.15  p.  m.  the  wmd  suddenly  died 

Tt  and  at  2  O  p  m.  wasllmost  cahn,  barometer  28.90  sun  occasionally  seen  ;  at  2.50 
r  m  tbe  wind  blew  with  great  fury  from  NN  W.  and  the  barometer  rose  as  rapidly  as 
?t  had  fallen;5  p.  m.  modlrato  weather.    The  storm  commenced  from  New  Bedford, 
Ma^^  to  For  smluth,  N.  H.,  at  about  8  p.  m.  ftthatt  me  the  barometer  at  New  Bed- 
ford stood  at  29.48  with  a  strong  E.  by  S.  wind,  which  increased  to  ^  gale  ^>y  10.30  P 
m    At  midnieht  a  calm,  probably  at  the  center  of  the  depression  ;  at  12.20  a.  m.  (lytn) 
the  barZetef  had  reached  its  minimum  29.05.    The  wind  then  recommenced  with 
g^eat  Snce?dSect!on  not  given  but  probably  NW.)  '-i^d  attained  its  m^^^^^ 
force  between  2  and  3  a.  m.    At  5  a.  m.  (I9th)  the  barometer  had  ™en  t«  29.62,  and  a 
strong  W.  by  S.  wind  prevailed.    At  Newport  the  stonn  commenced  about  8.30  p  m 
thp  wind  attained  bv  11  P.  m.  a  velocity  of  26  miles  NE.    At  11.23  P-  ™-  I'i^. 
ctilr  waf  JXWver^near  the  staf  n  the  barometer  f-'^^S/^^-J^-^e  m^^^^ 
0  72  inch  in  the  preceding  6  hours  and  25  minutes— and  the  wmd  lulled  to  b  mues 
per  hour.    At  midnight  the  wind  shifted  to  violent  northwest,  ^l\^}^^}^S:^J'^^^^ 
44  miles  at  2  a.  m.,  and  the  barometer  rose  with  a  rapidity  equal  to  its  fall,  showing 
fit   ours  later  a  rise  of  0.71  inch.    At  Wood's  HoU  the  storm  which  began  at  8.15  p. 
S,  reachedlts^^^^^^^^^^  a.  m.  (19th),  when  the  -i^d  ^^^^     *herat^e  of  56^ 

ftoni  the  northwest.    The  midnight  report  showed  a  barometric  fall  of  0.78  inch  m 
?i  hou^r  ifBoston  the  gale  which        commenced  at  about  6  p.  m.  ^s  extrem^^^^^^ 
sivere;  the  wind  attained  its  highest  velocity  NE.  44,  at  11.30  p_m.    At  Thatchers 
Island  commencing  at  8  p.  m.,  the  storm  was  at  its  height  at  3.40  a  m- (li^*^)' 
wind  blowino-  54  miles  NE.    The  barometric  fall  at  midnight  report  of  18th  was  0.42 
nd  in  pIec?dlJg  6i  hours.    At  Highland  Light,  Cape  Cod,  the  gale  continuedfrom 
5  p.  m.  (18th)  until  10  a.  m.  (19th),  being  the  severest  for  years;  tli«.^7<l, 
a  velocity  of  40  miles.    At  Newburyport,  Mass.,  the  storm  °«r^l«?r^nve  nrevaUed" 
niul  from  9  to  12  p  m.  (18th)  a  veritable  hurricane  was  reported  to  have  preyaileci. 
ThtLr'metei  at  iO  p.  m.  (local  time)  was  29.62  showing  a  fall.of  0  43  inch  in  pre^ 
ceding  7  hours.    The  barometer  must  have  been  much  lower  during  the  n^gjt  as  at  G 
a.  m.  (19th)  it  stood  at  29.55.    At  Portsmouth,  N.  H.,  commencing  at  8  p.  m.  (18th), 
the^ale  lasted  only  until  3  a.  m.  (19th),  the  wind  attaining  its  maximum  velocity  NE 
S  ml£,  ?m1Sr  The  7.35  i  m.  Report  of  the  19th  B^^o.-^f^^ho^  cyclone  c^^^^^^^ 
a  short  distance  south  of  Eastport,  at  which  station  heavy  ram,  barometer  2^^ 
below  the  normal,  and  wind  E.  54  miles  were  reported  while  ^^^^  ^^^^^  J^^^'^^f 
England  and  the  Middle  Atlantic  stations  brisk  to  high  ^W.  wmds  and  cleai  oi  clear^ 
iTifT  weather  prevailed.    Sianals  were  ordered  down  from  New  York  eastward  ana 
SwaXSudrBostot^  and  also  at  Cape  Hatteras.    The  sig^-      f  -tP^^^^^^^^^ 
changed  to  off-shore.    At  Portland,  Me.,  a  heavy  ram  had  commenced  and  a  noithwest 
kle  tpruncv  up  early  in  the  morning.    At  7  a.  m.  (local  time)  the  barometer  stood  at 
29  53  fin  of  0^48  inch  in  17  hours,  with  a  NW.  wind  of  20  miles,  and  a  rainfall  of 
2  03  inches  in  15  hours  At  8  a.  m.  (morning  report  of  19th)  the  barometer  had  risen  to 
w?th  tL  maximui  wind  velocity  NW.  42  mi  es  occurred 

at  4  a.  m.,  19th.  At  Eastport  the  barometer  continued  to  fall,  standing  at  10^30  a.  m. 
(19th),  29  20  NE.  34  miles;  at  11  and  11.15  a.  m.  29.16  owest)  NE.  34  aud  32  miles 
12  m.  29.19  N.  21 ;  1  p.  m.  29.29  NW.  34  ;  2  p.  m.  29.37  NW.  26  ;  3  p.  m.  29,45  NW.  27 
at  5.15  p.  m.  (afternoon  observation)  29.56  NW.  36.  Heavy  ram  prevailed  until  12  30 
p.  m.  and  then  light  rain  until  4.30  p.  m.  The  barometer  at  11.15  a.  m.  falleu 
0.95^  n^i  in  27  hours.  At  the  afternoon  report  (19th)  the  storm  had  passed  into  New 
Brunswick-Halifax  barometer  0.42  below  the  normal.  Signals  were  lowed  f^om 
Lewes  northward  to  include  all  displayed,  except  at  Eastport,  which  ^^^e  lowered  at 
midnight.  By  midnight  of  the  19th  the  storm  was  probably  central  over  the  Gulf 
of  Saint  Lawrence,  moving  northeast.  fl„n+,-,o+lmiQ 
This  storm  is  especially  interesting  on  account  of  the  rapid  and  extreme  fluctuations 
of  pressure  and  the  attending  phenomena  near  the  immediate  center. 
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The  amount  of  damage  done  by  tliis  storm  cannot  be  enumerated  m  detail  withm 
the  limits  of  this  review.  The  injury  to  inland  property  over  sections  traversed  by 
the  immediate  center  was  very  extensive.  Fortunately  this  damage  was  conhned  to 
the  track  of  the  storm-center  itself,  and  consequently,  its  area  was  quite  limited. 
The  dama"-e  to  maritime  property  must  have  been  enormous  ;  reports  abeady  at  hand 
show  that  over  one  hundred  large  vessels  were  shipwrecked  or  suffered  serious  injury, 
while  the  number  of  yachts  and  smaller  vessels  which  were  destroyed  or  seriously 
damaged  must  certainly  exceed  two  hundred.  .     -,  x       i  4. 

No.'VIII.— During  the  20th  the  barometer  fell  steadily  in  the  Northwest,  and  at 
midnight  a  depression  was  central  in  western  Dakota,  at  which  time  Bismarck 
reported  barometer  0.19,  abnormally  low,  and  a  heavy  local  rainfall.  On  the  morn- 
in-.-  ofthe2l8tthe  area  was  central,  with  decreased  pressure,  m  Eastern  Dakota— 
Breckenridge  barometer  0.35  below  the  normal.  Cloudy  weather  and  occasional  ram, 
with  fresh  to  brisk  southerly  winds,  then  prevailed  over  the  Upper  Lake  region.  By 
that  afternoon  it  had  movetl  southeast  into  Minnesota  with  no  change  of  pressure, 
when  partly  cloudy  weather,  occasional  rains,  and  biiisk  southerly  winds  were  reported 
from  the  Upper  Lake  region,  with  maxima  velocities  of  SW.  26  miles  at  Milwaukee 
and  S.  25  at  Grand  Haven.  Moving  slowly  east  tlu-ough  Wisconsin,  the  night  of  the 
21st  it  was  central,  with  decreased  pressure,  over  Lake  Michigaa  the  morning  of  the 
22d— Escanaba  barometer  0.42  below  the  normal.  At  that  time  ram  and  partly 
cloudy  weather  were  reported  from  the  Upper  Lake  region,  clear  or  partly  cloudy 
weather  from  the  Lower  Lake  region,  cloudy  weather  and  rain  from  New  England 
and  Saint  Lawrence  valley,  and  brisk  southwest  winds  from  Wisconsin  to  New  En- 
"■land— maximum  velocity  SW.  28  miles  at  Milwaukee.  The  area  was  central  that 
afternoon  over  Lake  Huron;  brisk  southerly  winds  still  continuing  from  the  Lower 
Lake  region  to  New  England,  with  maxima  velocities  of  SW.  28  miles  at  Sandusky, 
27  at  Cleveland,  and  34  at  Milwaukee;  there  was  but  little  precipitation  reported 
save  in  Saint  Lawrence  valley.  Moving  northeast,  the  center  reached  the  Saint  Law- 
rence valley  at  midnight— Montreal  barometer  0.54  below  the  normal.  Generally 
clear  weather  prevailed  from  the  Lower  Lake  region  to  New  England,  with  brisk 
SW  winds  in  the  Middle  Atlantic  states  and  New  England,  and  maxima  velocities 
reported  of  S.  27  miles  at  Cape  May  and  W.  32  at  Port  Huron.  The  center  moving 
northeastward,  the  morning  of  the  23d  was  in  the  lower  Saint  Lawrence  valley  with 
decreased  pressure— Father  Point  barometer  being  0.63  below  the  normal.  Brisk, 
southwest  winds  prevailed  from  Middle  Atlantic  states  to  New  Brunswick,  with 
partly  cloudy  weather.  By  afternoon  the  center  was  over  the  Gulf  of  Saint  Law- 
rence.   No  signals  were  displayed  during  the  passage  of  this  area. 

No.  IX.— During  the  20th  and  21st  a  low  pressure  prevailed  over  the  Gulf  of  Mexico, 
and  on  these  days  brisk  easterly  winds,  cloudy  weather,  and  occasional  ram  were 
reported  along  the  Gulf  coast.  At  midnight  of  the  21st  cautionary  signals  were 
ordered  at  Mobile,  Port  Eads,  New  Orleans,  and  Galveston.  Ou  the  morning  of  the 
22d  the  abnormal  isobar  of  —0.20  inch  included  Louisiana  and  the  greater  part  ot 
Texas— Galveston  barometer  0.31  below  the  normal.  Brisk  east  to  north  winds  pre- 
vailed from  Saint  Mark's  to  Galveston  along  the  Gulf  coast,  with  cloudy  weather  and 
occasional  rain.  Cautionary  signals  were  tlien  ordered  for  Indianola.  During  the 
day  the  barometer  fell  rapidly  over  the  whole  Gulf  region,  and  at  the  afternoon  report 
cloudy  weather  and  rain  generally  prevailed,  with  brisk  southeast  winds  from  Key 
West  to  New  Orleans,  and  brisk  northwest  winds  on  the  Texas  coast,  with  maxima 
velocities  of  NW.  27  miles  at  Indianola,  NW.  38  at  Galveston,  and  SW.  36  at  New 
Orleans.  The  depression  was  then  central  in  the  northwest  part  of  the  Gulf  of  Mexico 
—Galveston  barometer  0.48  below  the  normal.  Very  heavy  rainfalls  of  1.55  at  New 
Orleans  and  2.27  inches  at  Mobile  in  past  8  hours  were  reported.  The  barometer  con- 
tinued to  fall  at  Galveston  until  7  p.  m.  of  the  22d,  then  reading  29.34,  or  0.55  abnor- 
mally low.  At  midnight  of  the  22d,  the  course  of  the  depression  having  changed  from 
northwest  to  north,  it  was  central  in  eastern  Texas,  northeast  of  Galveston,  at  which 
station  the  barometer  was  0.48  below  the  normal.  Cloudy  weather  and  rain  prevailed 
in  the  Gulf  states,  with  brisk  easterly  winds,  except  in  southern  Texas,  where 
northerly  winds,  with  maxima  velocities  of  N.  28  miles  at  Indianola  and  W.  36  at 
Galveston  were  reported.  Moving  slowly  north  with  decreasing  pressure  the  area 
was  yet  central  in  eastern  Texas  the  morning  of  the  23d— Shreveport  barometer  0.73 
below  the  normal.  Cloudy  weather,  with  rain  and  brisk  southeast  winds,  were 
reported  from  the  East  Gulf  states,  with  a  maximum  velocity  of  SE.  30  miles  at 
Mobile ;  partly  cloudy  weather,  with  north  to  west  winds,  in  Texas,  and  cloudy,  raiuy 
weather,  with  heavy  rainfalls,  in  Tennessee.  Signals  were  then  lowered  at  Galves- 
ton and  Indianola,  having  been  justified  by  velocities  of  NW.  28  miles  at  Indianola, 
and  NW.  38  at  Galveston.  By  afternoon  of  the  23d  the  center,  moving  slowly  with 
increasing  pressure,  had  reached  southern  Arkansas— Shreveport  barometer  0.60 
abnormally  low.  Cloudy  weather,  with  southerly  winds,  generally  prevailed  oast  of 
the  Mississippi  river  and  south  of  the  Lake  region.  Cautionary  signals  were  then 
lowered  at  Port  Eads,  New  Orleans,  and  Mobile,  having  been  fnlly  justified  by  veloci- 
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ties  of  SE.  30  miles  at  Mol3ile  and  SE.  40  at  New  Orleans.  Movina:  slowly  NNE  the 
depression  at  midnight  was  in  central  Arkansas,  with  existing  Conditions  8li4tlv 
changed,  except  m  the  Lower  Lake  region,  where  the  winds  changed  from  S#.  to 
NE.  On.  the  morning  of  the  24th  the  center  was  in  northeastern  Arkansas-Cairo 
harometer  0.56  below  the  normal.  Cloudy  weather,  with  generally  light  rainfall  and 
southerly  winds,  were  reported  from  the  Atlantic  and  Gulf  states,  and  cloudy 
weather,  with  brisk  northwest  winds,  in  the  Lower  Lake  region-maxima  velocities 
NE.  25  miles  at  Toledo  and  NE.  29  at  Sandusky.  Cautionary  signals  were  ordered 
tor  all  stations  on  the  New  Jersey  coast  and  in  the  Lake  region,  except  Duluth  Mar- 
quette, and  Escanaba.  The  center,  the  afternoon  of  the  14th,  reached  western  Ken- 
tucky Brisk  southwest  winds,  cloudy  weather  and  occasional  rain,  were  reported 
irom  the  Atlantic  states;  partly  cloudy  weather  and  brisk  northeast  winds  from  the 
Lake  region,  and  northerly  winds,  cloudy  weather,  and  rain  from  the  Ohio  valley  At 
midnight  the  area  was  central  in  the  Ohio  valley,  with  considerably  increased  nres- 
^v^^iT^''^^''"^^*,'  barometer  0.45  below  the  normal— with  existing  conditions  but 
slightly  changed.  Maxima  velocities  of  NE.  25  miles  at  Toledo  and  NE  26  at  San- 
dusky were  reported.  The  course  of  the  depression  having  changed  to  the  east  the 
center,  with  still  increasing  pressure,  was  in  West  Virginia  the  morning  of  the  25th 
Brisk  northeast  winds,  with  cloudy  weather  and  rain  then  prevailed  in  the  Lower 
f^T^ol^^°n  "^""J  ^'T,^°8"^^^*l^°'l  New  Jersey  coast.    Maxima  velocities 

of  N.  28  miles  at  Toledo  and  NE.  39  at  Sandusky  were  reported.  Signals  were  then 
lowered  at  Lake  Michigan  stations ;  not  justified.  During  the  day  the  course  of  the 
depression  was  S.  of  E.,  and  in  the  afternoon  it  was  central  in  Virginia— Washino-ton 
barometer  0.37  abnormally  low.  Brisk  northeast  winds,  with  cloudy  weather  "and 
ram  prevailed  on  the  New  Jersey  coast,  and  brisk  to  high  southwest  winds  with 
partly  cloudy  weather,  on  the  North  Carolina  coast;  cloudy  weather  and  brisk  north- 
erly winds  in  the  Lower  Lake  region.  Maxima  velocities  from  the  Lake  region  of  N 
^^-S^nn^*  Milwaukee,  N.  35  at  Sandusky,  were  reported,  and  several  instances  on 
the  Middle  and  South  Atlantic  coasts  ranging  from  NE.  26  miles  at  Barnegat  to  SW 
3b  at  Cape  Lookout.  Cautionary  signals  were  ordered  at  New  York  and  from  Lewes 
southward  to  include  Cape  Lookout.  At  midnight  the  center  was  near  the  Viro-inia 
capes,  with  existing  conditions  attendant  on  the  depression  substantially  unchano-ed 
Ihe  winds  on  the  coast  from  Sandy  Hook  to  Smithville,  with  unchanged  direction 
had  increased  m  violence,  except  at  Cape  Henry,  which  was  near  the  center.  Actual 
velocities  along  the  coast  ranged  from  23  miles  at  Kittyhawk  to  36  at  Capo  Lookout 
and  the  maxima  velocities  were  generally  somewhat  higher.  Maxima  velocities  of  N 
26  miles  at  Toledo  and  N.  29  at  Sandusky  were  reported  from  Lake  Erie.  All  sio-nals 
remaining  in  the  Lake  region  were  then  lowered,  having  been  justified  at  all  stations 
except  at  Bufialo  and  Port  Huron,  the  wind  at  the  latter  place,  however,  attainin<r  a 
velocity  ol  24  miles.  On  the  morning  of  the  26th  the  central  depression  had  passed 
eastward  over  the  Atlantic  Oce.au.  Cloudy  or  rainy  weather,  however,  generally  pre- 
vailed on  the  Atlantic  coast,  with  brisk  to  high  winds  NE.  from  Boston  to  Cape  May 
and  from  NW.  to  SW.  on  the  North  Carolina  coast.  All  stations  on  the  New  Jersey 
coast  reported  maxima  velocities  ranging  from  28  to  36  miles,  Cape  Hattoras  SW.  30, 
and  Cape  Lookout  W.  3G.  Cautionary  signals  were  ordered  from  New  Haven  east- 
ward and  northward  to  include  Boston.  During  the  afternoon  the  pressure  increased 
rapidly  irom  North  Carolina  to  New  Eughind,  with  cloudy  weather  and  rain.  The 
winds  changed  on  the  North  Carolina  coast  to  northwest  and  decreased  in  violence 
but  on  the  New  Jersey  coast  remained  T)ri8k  to  high— from  24  to  40  miles— and  Boston 
reported  a,  maximum  velocity  of  NE.  26  miles.  At  midnight  all  signals  from  Boston 
southward  along  tlio  coast,  to  inclii.le  Norfolk,  were  lowered.  North  Carolina  reports 
missing.  The  signal  at  Cape  llciuy  was  not  lowered  until  the  afternoon  of  the  27th. 
All  signals  from  Boston  soul  hwa.nl  to  iucliid,,  Norfolk  and  Cape  Henry  were  fully  ins- 
aVi"^  i'-^  vfMocitKvs  ranging  iiom  NE.  26  milea  at  Boston  to  E.  and  NE.  40  at  Lowes, 
Atlixntic  C 1 1  y,  and  I  !.  i  rn<>g,it;.  The  low  pressure  on  the  North  Carolina  coast  recovered 
iksell  slowly  (Iiu  mii;  dm  aiid  28th,  during  which  reports  were  missing  from  a  part 
ol  tlK^  coasl,  mImI  loiiM.  Siibs(Miuent  reports  showed  tliat  brisk  to  high  winds  prevailed 
from  the  morning  .,r  11,,,  27  th  to  the  .•.fteriioon  ol'l  lie  28th  from  Kittyluiwk  to  Cape 
Lookout.  Ih.,  MignalM  nt,  these  stations  wr.o  Iow.mv.I  on  the  afternoon  of  the  28th, 
having  been  liil ly  Jiis(  ilicd  by  velocities  oT  NK.  :JS  miles  at  Cape  Lookout,  NE.  30  at 
Capo  J  latitcvas,  and  N  K.  I'.i;  at  Kittyhawk. 

„  ^.P-  "I'       b.'Momctfie  presNiiro  appciared  on  the  Oregon  and  northern 

Caliloriiia  ('oastH  diii  iiig  tlm  ^atli,  ami  on  (ho  morning  of  the  26th  Olympia  reported  a 
barometer  0.:'5  below  tli,,  normal,  with  light  r:iiii.  During  the  2()th  'and  27th  cloudy 
weather,  xMl  li  |,,;|it  r;,inla,lls,  ].rev:ule,i  in  Oregon  an,!  north, -ru  ( -alil,.rnia.  with  ail 

abnorm.-il  pivHsnre  ,ir  m,I  1,  — 1).20       ,'riii.'-  Oiv.r,,,,     (),,  (j,,,  07(1,  (  i,,,  [.■nomeUn- foil 

geneniJI.v  IV,. m  M;,l„.  t,)  Minn,'s,.t.'i,,  ;,ml  nr  innliiio  lit  lUo  h.w.'Mt  pivsNiire'  wms  at  Vir- 
ginia City.    On  Ihe  luorninn  ,.r  tl,,',  -SI  li  I  li,.  ;,,Imi,  ,rnni,l  isol.M.r  of    (•.■-'0  ,n,'lml.-d  Utah. 

northern  Wy  in;',;iiHl  p.-n  t  ,.11  ).Tk,,|..i„  wilh  the  \„\\rt^l  |.resHnr,,  :i,tS:iJt  l,•^!v,^  City 

0.34  below  tli,>  noi  nul.     Dnrin;;  th,,  ,l;,,v  ,„  ,  M,Mi,.n;,,l  li-ht  ra.ins  \v,MV  iviPorl.Hl  in  Moil- 
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tana  and  Northwestern  Dakota,  and  at  midniglit  the  barometer  was  lowest  0.42 
below  the  normal  at  Bismarck— with  a  well-defined  center  in  western  Dakota.  Dur- 
ing the  29th  it  moved  northeastward  into  Manitoba,  its  passage  marked  by  light 
i-a'm  in  the  Northwest  and  by  isolated  cases  of  brisk,  variable  winds  on  Lakes  Supe- 
rior and  Michigan.  Cautionary  signals  were  displayed  at  Marquette  on  the  morning 
and  at  Duluth  and  Escanaba  on  the  afternoon  of  the  28th,  and  were  lowered  the 
morning  of  the  30th,  having  been  fully  justified  at  Duluth  by  a  maximum  velocity  of 
NE.  32  miles. 

No.  XL— The  low  pressure  in  the  Gulf,  consecxueut  on  area  No.  IX,  recovered  very 
slowly  after  the  passage  of  that  area,  and  on  the  morning  of  the  26th  was  nearly  nor- 
mal in  the  Western  Gulf  states.  On  that  afternoon  a  slight  general  fall  occurred  from 
Arizona  to  Alabama,  which,  continuing  till  the  afternoon  of  the  27th,  reduced  the 
pressure  in  the  Gulf  to  about  0.20  below  the  normal — Punta  Eassa  and  Saint  Mark's 
0.21  below  the  normal,  and  Indianola  0.17  below  the  normal.  The  pressure  remained 
substantially  unchanged  until  the  afternoon  of  the  28th,  when  brisk  easterly  winds 
prevailed  from  Indianola  eastward  to  Saint  Mark's,  and  gentle  south  winds  with  cloudy 
weather  and  rain  at  Punta  Eassa  and  Key  West.  At  midnight  the  pressure  had  risen 
very  sUghtly  at  the  Gulf  stations,  but  the  winds  on  the  Texas  coast  changed  to  brisk 
northeasterly,  and  at  Indianola  attained  a  maximum  velocity  of  NE.  33  miles.  The 
pressure  slowly  declined  at  the  morning  and  afternoon  reports  of  the  29th,  but  rose 
slightly  at  midnight;  partly  cloudy  weather  and  brisk  northeast  winds  generally  pre- 
vailed during  the  day  with  a  maximum  velocity  of  E.  32  miles  at  Indianola.  During 
the  30th  brisk  northeast  wmds  with  cloudy  weather  and  occasional  rain  prevailed  fiom 
Saint  Mark's  to  Indianola,  while  the  barometer  generally  and  slowly  fell.  On  tha 
morning  of  the  3l8t  the  fall  continued.  New  Orleans  reporting  barometer  0.21  below 
the  normal,  and  brisk  north  and  east  winds  prevailed  from  Saint  Mark's  to  Browns- 
ville with  rain  from  New  Orleans  to  Havana.  Signals  were  ordered  for  Port  Eads, 
Mobile,  New  Orleans,  Galveston,  and  Indianola.  The  fall  continued  steadily  during 
the  day.  At  midnight  the  New  Orleans  barometer  was  0.29  below  the  normal ;  winds 
of  31  miles  N.  at  Indianola,  28  N.  at  Galveston,  and  24  E.  at  New  Orleans  had  been 
reported  during  the  day.  At  midnight  signals  were  yet  flying,  having  been  fully  justi- 
fied, except  possibly  at  Mobile.  A  special  report  of  the  wind  at  Port  Eads  covering 
seventy-one  hours,  ending  10  a.  m.  of  the  31st,  gives  the  mean  velocity  during  that 
time  as  28^  miles  per  hour,  attaining  a  maximum  of  35  miles  ENE.  at  7  a.  m.  and  NE. 
35  at  9  a.  m.  of  the  30th.  The  wind  blew  steadily  from  ENE.  from  11  a.  m.  of  the  28th 
till  10  a.  m.  of  the  30th,  and  for  the  succeeding  24  hours  from  the  NE.  Such  steadi- 
ness of  velocity  and  direction  had  never  before  been  known  at  that  point. 

INTERNATIONAL  METEOROLOGY. 

On  chart  No.  IV.  are  shown  the  probable  tracts  of  storm-centers  over  the  oceans, 
deduced  from  data  received  at  this  office  up  to  August  5,  1879,  and  in  the  upper  right- 
hand  corner  will  be  found  an  index  to  the  same.  Below  is  a  brief  notice  of  the  above, 
and  also  of  some  storms  over  the  southern  hemisphere : 

No7-tli  Atlart'io  Ocean. — No.  lis  a  contimiation  of  the  secondary  depression  attending 
area  of  low  barometer  No.  II  of  the  June  review  ;  on  the  8th  and  9th  of  June  it  was 
central  to  the  north  of  Newfoundland,  and  on  the  10th  probably  passed  to  the  north- 
northeast,  inducing  the  S.  and  SW.  winds  and  rain  reported  on  that  day  in  50°  N.  41° 
W.  No.  II  probably  originated  on  this  day  (the  10th)  in  the  southern  quadrant  of 
the  preceding  depression,  or  about  40°  N.  50°  W.,  and  is  the  extended  track  of  storm 
No.  V  given  on  chart  No.  VII  of  the  July  review.  On  the  11th  its  center  was  appa- 
rently indicated  in  about  lat.  43°  N.  43°  W. ;  on  and  after  the  12th  its  track  was  about 
as  previously  shown,  although  reports  since  received  change  the  position  for  the  12th 
and  13th  a  little  toward  the  south.  No.  Ill  probably  originated  in  about  45°  N.  15° 
W.  on  June  10,  in  the  south  quadrant  of  No.  II,  July  review,  although,  as  the  reports 
from  the  Azores  are  not  yet  to  hand,  this  may  be  considered  somewhat  doiibtful.  No. 
IV  was  central  on  June  30,  about  53°  N.  20°  W.,  having  probably  developed  in  the 
southwest  quadrant  of  area  No.  VI,  July  review  ;  it  passed  over  the  British  Isles  on 
the  1st  and  2d  of  July,  during  which  days  northwesterly  gales  and  high  seas  were 
experienced  from  20°  to  30°  W.  and  about  50°  N.  No.  V  is  a  continuation  of  area  of 
low  barometer  No.  I,  chart  No.  I,  described  in  the  July  review  ;  on  the  4th  it  passed 
south  of  Newfoundland,  and  on  the  5th  was  probably  joined  by  No.  VI  from  Labrador ; 
on  the  5th,  the  center  was  probably  more  to  the  north  than  indicated,  but  high  seas 
were  reported  from  30°  to  50°  W.  and  between  44°  and  50°  N. ;  6th  and  7th,  "  terrific  " 
westerly  gales  and  high  seas  were  reported  between  20°  and  30°  N.  and  50°  to  55°  W, ; 
S.  S.  Leipzig,  on  the  7th,  in  50°  N.  16°  W.,  and  on  the  8th  in  50°  N.  18°  30' W.,  reports,  "7th 
and  8th,  had  very  heavy  gales  with  rain,  from  southwest  to  west  and  northwest,  and 
high  rou^h  seas."  No.'VII  is  a  continution  of  area  of  low  barometer,  No.  II  (chart 
No.  I),  of  July  REVIEW ;  on  the  morning  of  the  10th  it  was  central  near  Cape  Breton, 
and  on  the  morning  of  the  11th  south  of  Newfoundland ;  southerly  gales  and  high  eeaa 
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were  reported  off  the  banks  of  Newfoundlaud  in  advance  of  the  center  of  depression 
wliioh,  as  it  moved  eastward,  was  followed,  on  the  11th,  by  dense  foffs  ;  at  8  p  m  s' 
S.  Virginia  was  wrecked  on  Sable  Island ;  12th  and  13th  it  was  northeast  of  New- 
l°^^^'^}^^^>  ^^"^  oil  tlie  14th  and  15th  developed  into  a  quite  severe  storm  about  50°  N. 
30°  W. ;  on  the  16th  it  passed  south  of  Ireland,  and  on  the  17th  was  dissipated  over 
Western  l!.urope.  No.  VIII  is  a  continuation  of  area  of  low  barometer.  No.  VI  (chart  I) 
July  REVIEW,  and  was  north  of  Newfoundland  on  the  25th,  but  after  this  its  track  may 
be  considered  doubtful  and  farther  north  than  as  shown  on  chart.  South  Pacific  Ocean.  - 
^Pi;'*"'^  C"-ocfcc«,  from  New  York  to  San  Francisco,  reports:  "Passed  Cape  Horn 
May  28,  1879,  and  took  fearful  gale  from  W.  to  SW.,  lasting  twelve  days,  with  fearful 
squalls  of  hail  and  snow  and  fearful  high  sea,  and  on  June  9  had  drifted  back  to  Cape 
bamt  John,  Staten  Island;  sustained  considerable  damage  to  riggino-  and  did  not  o-et 
past  Cape  Horn  the  second  time  until  June  11."  Ship  Mien  Sharp,' from  Melbourne 
at  San  Francisco,  August  7,  reports :  "  lost  topsails,  &c.,  in  hurricane  June  16  1879  " 
Bark  B.  L.,  from  San  Francisco,  put  into  Auckland  June  11,  1879,  with  pumps  choked 
and  sailed  thence  for  Lyttleton,  N.  Z.,  on  the  14th;  was  wrecked  at  Timaru,  New 
Zealand,  J  une  29,  at  11  p.  m.,  during  heavy  SE.  gale ;  "the  master  was  not  able  to  o-et 
any  observations  for  three  days  previous ; "  a  tug  was  dispatched  from  Christ  Church 
but  could  not  reach  wreck  on  account  of  tremendous  sea.  Ship  Franlc  Pendleton  from 
San  Francisco  at  Deal,  England,  August  7,  shipped  heavy  seas  off  Cape  Horn,  durino- 
which  two  of  her  crew  were  drowned.  Indian  Oceaw.— Ship  Victoria  Cross  encountered 
stormy  weather  May  21, 1879,  inlat.43°  S.,  61°  E. ;  sea  broke  over  vessel,  started  deck- 
house, and  damaged  boats.  Bark  Caroline,  June  11  and  12,  1879  in  30°  to  31°  S 
and  .57°  to  58°  E.  had  a  terrific  gale  from  N.  to  WNW.,  with  hard  squalls,  hea.vy  rain" 
and  a  high  sea^barometer  29.50.  At  Mauritius,  on  the  11th,  it  was  "  getting  o-loomv 
at  SSE.,"  and  on  the  12th  the  pressure  fell  to  29.98,  with  a  westerly  wind  and  lio-ht 
ram.  Bay  of  Bengal.  —On  chart  No.  IV  is  shown  the  track  of  a  slight  depression  whTch 
probably  moved  northward  over  northern  India,  from  Mav  30  to  June  6 :  it  was  accom- 
panied by  heavy  ram  (nearly  7  inches)  at  Cuttack  on  the  30th,  and  severe  "  ale  at 
Darjeeling  on  the  5th. 

TEMPERATURE  OP  THE  AIR. 

The  isothermal  lines  upon  chart  No.  II  show  the  general  distribution  of  the  tempe- 
rature for  August,  1879.  By  reference  to  the  table  of  average  temperat  invs  .>  ivou  on 
the  same  chart  it  will  be  seen  that  there  has  been  a  general  deficiency,  .is  coiiii)aied 
with  the  means  for  many  years,  in  all  districts  east  of  the  Rocky  Itlonntain  slope' 
except  Florida,  which  shows  a  normal  temperature,  and  the  Northern  Rocky  Mountain 
slope,  which  shows  a  slight  excess.  The  greatest  deficiencies  are  reported  from  the 
Gulf  states,  especially  Texas,  Tennessee,  and  the  Ohio  valley  and  the  Now  En"iaud 
states.  The  smallest  from  the  Lake  region.  Lower  Missouri  valley,  and  Middle  East- 
ern Rocky  Mountain  slope.  An  excess  is  reported  from  the  plateau  districts  and  the 
Pacific  coast,  except  at  San  Diego,  where  it  is  normal. 

Maximuniandminimumtempcratnre.9.~l^ioncha,TtmgttmnrAxi^^^ 
month  it  appears  that  througliont  tlio  country  generally  the  range  wa,s  IVoni       to  99'^ 
At  isolated  stations  on  the  A I  i:in(ic  coaMt  IVoni  Maine  toNorlh  Carolina,  iiud  iu  llu-.  Lake 
region  maximum  temperatures  i  hi;.,!  nt'  iVdiu  81°  to 89°  wvvo  reported,   'the  low  est  nia.x- 
imum  on  the  Atlantic  coast  \vassi  '  ai  Lookout,  .-md  in  tlie  1  ,a  k(- ve'-iim  ^2°  at 

Buffalo.  The  lowest  maxiiiHiin  on  Mil-  raiallc  coasi,  was  Sf  ' at  Sau  J )iei;(>r  'IMuriiiio 
ofmaximumtemperatnresol'KKI  '  and  above  coiilineK  wil  liiii  i  I  s  li\uits  a  1 1  ori'exas  cxceiit 
the  coast  stations,  the  soutlieru  Iiattot  Arizona,  a.nd  IIkn  interior  (>r  ( 'at  i  torn'ia.  Tho 
higliest  reported  temperature  during  the  mouth  from  Signat  SlM■\■i(■(^  sla.lioiis  was 
11.5°  !it  Yiuna,  Arizona. 

Upon  cliarting  the  minimum  temperatures  for  itie  niondi,  it  is  I'ound  that,  exceptiu"' 

at  tho  elevated  stations,  but  one  station — Manpii^Me   rc>[iorled  a,  nnni'mum  toui- 

])erature  of  less  thau  40°.  Tlie  .-irea,  of  IVoni  10  •  .Mr,  imduded  the  interior  portion 
oi  New  England,  excepting  isol.ite.l  sonlliern  stations,  ihc  noi  i  li.a  n  poi  i  ion  of  the 
Upper  Mississippi  v.'l.lley,  the  Northw.-st,  .and  Ncnihern  h'o.d.y  Moiint.iin  slope  The 
area  from  60°  to  70°  com  |, rises  within  its  limits  Ihe  Middle  Ali.inlle  sla.les  Vi'rojnia 
tho  interior  of  North  ( 'ar.dina.  Tennessee  a  nd   I  h.<  Ohio  v .1,1  IcN  ,  ( !eii I  ra I  Mississippi 

valley,  the  Lower  Miss  i  N.aJley,  Melnaska,  and  Indian  Ten  itorv    p.n-iions  of  ToX'lS 

andAri/on!l.,!M,.l  (  !;ildo,ni..,.  The  only  minima,  I  em  per.a.l  n  res  a,hove C  '  vet  reported 
are71"  .It  (i.alveston  .and  I  iid  i.anol.a,  and  '; :.'  '  at  Tne.son ,  Aihona,. 

Minim  mil  «//,/,»«..•(/««/». /<w/«r«/inr.v  are  r.'.M|.rc(.i  n  , -I  v  ;wVo| 
49°  at  t;.a,;;l,|K,r(,,  and'.):!"  a,t  I'orl  l.and.  I  rnnoul  :  ]:;  ':,(,  '  1  ai 
lin;don,  and  97°  at  HVest  (  di.aih.tte.  ,1/,i.v.v,„./,  «.%•,•//.%•;  Id  '.at 
at  Thati  her's  Island,  94°  at  Hosl.m,  .and  MHI    .at  \S.,n„av..d 


Udiiii' :  !:;°  a  t  *()rouo, 
■g.  •i;.";i.iMl<i(i"a.(.nur- 
L'Jield  ,^nmn•^  and  51° 
187^ 


a,t  Ne.wport.  Conncvlirnl. :  V.)' ■  l„  atNeu  ll.i,\en  .ind'.r,  al  '\]',:,'ie  ,V,.„,  )■„,•/>:• 
42"  a,t  "  VVaterlinrg,  IM  '  .at  hhndn'ster,  '.Id  '  at  N,mv  -m  -  n^  ,  and  '  a,t  NStai-kev 
I'rnnHglvania:  :!H"  a,l,  M'Va  n  k  I  i  n,  a  t  I 'i  (I  sIm  i  1 ;  r,  ,it  1 'h  i  hadelphia,  ami  97°  ilt 
"(Jhamborsburg.    JJelaivare:  W  and  90'  a,l,  M)over.     \hiri/l,uH{ :  bO"  i\i  ^Woodstock, 
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56°  and  920  at  Baltimore.  Bistrict  of  Columbia  :  55°  and  96°  at  Washington.  Vmjima: 
45°  at  *Snowville,  57°  and  95°  at  Lynchburg.  West  Virginia :  51°  and  85°  at  Morgan- 
town  North  Carolina:  46°  at  *Highlands,  56°  at  Charlotte,  98°  at  Wilmington  and 
*  Weldon.  South  Carolina :  60°  at  *apartanburg,  62°  and  95°  at  Charleston.  Georgia  : 
56°  at  *McPherson  Barracks,  64°  at  Augusta,  and  97°  at  Savannah.  Florida :  62°  at 
*Fort  Barrancas,  65°  and  91°  at  Saint  Mark's,  and  102°  at  *Hou8ton.  Alabama:  59°  at 
*Wil8onviUe,  67°  and  94°  at  Mobile.  Mississippi :  62°  at  *Fayette,  62°  and  97°  at 
Vicksburo-.  Louisiana  :  61°  and  96°  at  Shrevepoi-t  and  98°  at  *Point  Pleasant.  Texas : 
48°  at  Fort  Davis  and  105°  at  Pilot  Point.  Ohio :  44°  at  *Westerville  and  *Urbana, 
56°  aud  96°  at  Cincinnati.  Kentuohij :  57°  and  96°  at  Louisville.  Tennessee :  50°  at 
Knoxville  and  96°  at  Kashville.  Arlcansas  :  61°  and  96°  at  Little  Eock.  Michigan  :  34° 
at  *Lansin"',  37°  at  Marquette,  and  96°  at  *Lan8ing  and  Marquette.  Indiana  :  46°  at 
^Wabash,  53°  and  93°  at  Indianapolis,  and  95°  at  *Logansport.  Illinois:  45°  at 
*Eiley  52°  and  91°  at  Chicago,  and  100°  at  *LouisviUe.  Missouri :  47°  and  100°  at 
*Kausas  City,  55°  and  99°  at  Saint  Louis.  Kansas  :  49°  at  *Lawrence,  55°  and  95°  at 
Dod're  City,  and  103°  at  *Holton  and  ^Wellington.  Wisconsin :  40°  at  *Neill8ville, 
48°  and  90°  at  La  Crosse,  and  95°  at  *Manitowoc.  Iowa:  42°  at  Ames  and  Gutten- 
buri>-  48°  and  93°  at  Des  Moines,  and  100°  at  »Boon8boro'.  Nebraska :  36°  at  *Sidney 
Barracks,  46°  at  North  Platte,  99°  at  North  Platte  and  *Sidney  Barracks.  I7idian  Ter- 
ritory ■  50°  at  Port  Sill,  and  104°  at  Fort  Gibson.  Minnesota :  44°  and  92°  at  Brecken- 
ridsre  96°  at  *Fort  Snelling.  Dakota :  41°  and  98°  Fort  Buford.  Colorado :  23°  at 
Pike's  Peak,  32°  at  *  Georgetown,  50°  and  95°  at  Denver.  New  Mexico :  48°  at  Silver 
City  aud  104°  at  La  Mesilla.  Wyoming :  40°  and  92°  at  Cheyenne.  Montana :  40°  and 
97°  at  Fort  Keogh.  Utah :  46°  and  95°  at  Salt  Lake  City,  102°  at  *Kanab.  Nevada : 
45°  and  96°  at  Pioohe,  100°  at  Carson  City.  Arizona:  42°  at  Prescott,  115°  at  Yuma. 
Idaho  ■  46°  and  103°  at  Boise  City.  California :  34°  at  Campo,  48°  at  VisaUa,  and  108° 
at  Visalia  and  Eed  Blulf,  and  121°  at  *Indio.    Oregon :  45°  and  92°  at  Eoseburg. 

Banges  of  temperatures  at  Signal  Service  stations.— The  monthly  ranges  will  appear  from 
an  examination  of  the  maxima  and  minima  just  given.  The  greatest  daily  Taugea 
vary  in  New  England  from  15°  at  Wood's  HoU,  and  26°  at  Mount  Washington  to  30° 
at  Eastport  and  Springfield.  Middle  states  from  16°  at  Cape  May  to  26°  at  Washing- 
ton. South  Atlantic  states  13°  at  Portsmouth,  N.  C,  to  29°  at  Charleston.  Guli 
states  from  15°  at  Galveston  and  New  Orleans  to  31°  at  Corsicana.  Tennessee  and 
Ohio  valley  from  20°  at  Cairo  to  31°  at  Pittsburgh.  Lower  Lake  region,  from  21°  at 
Buffalo  to  30°  at  Rochester.  Upner  Lake  region  from  21°  at  Chicago  to  34°  at  Mar- 
quette. Upper  Mississippi  valley  from  23°  at  Davenport  to  31°  at  Des  Moines. 
Lower  Missouri  valley  from  26°  at  Omaha  to  34°  at  Yankton.  Northwest  from  39°  at 
Bismarck  to  42°  at  Pembina.  Eocky  Mountain  slope  from  24°  at  Pike's  Peak  and  27° 
at  Denison  and  Henrietta  to  44°  at  Santa  F6  and  45°  at  Cheyenne.  Eio  Grande  valley 
from  25°  at  Laredo  and  Rio  Grande  City  to  36°  at  Brackettville.  Calilbrnia,  from  29° 
at  San  Francisco  to  46°  at  Visalia.  -, ^ 

Frost— 2A,  Fort  Buiord  ;  5th  and  15th,  Lunenburg,  Vt. ;  8th  and  16th,  Cresco,  Iowa; 
8th  16th,  and  17th,  at  Neillsville,  Wis. ;  8th,  16th,  and  24th,  at  Lansing,  Mich. ;  16th,  cut 
corn  and  potatoes  in  Lansing  and  sourrounding  townships  badly,  and  m  Locke  township 
killed  corn,  buckwheat,  tomatoes,  &c. ;  9th,  ('0  Palouse  City,  Wash.  Ty.,  killing  vege- 
tables ice  formed  but  damage  not  extensive."  9th,  Embarrass,  Wis.,  and  Fort  Steven- 
son, Dak.:  10th,  Litchfield  and  Catawissa,  Pa.;  11th,  Cooperstown,  N.  Y.;  15th,  On- 
tonagon, Mich.,  "nipping tender  vines";  17th,  Thornville,  Mich.;  29th,  Winnemucca, 
Nev.,  wilting  potato  and  other  vines  ;  30th,  Georgetown,  Colo.,  "water  froze  100  feet 
above  the  town."  Summit,  Colo,  (elevation  11,300  feet),  frost  every  night.  31st,  Vir- 
ginia City,  Mont.  ^.  ^  ,  , 
°  Jce.— 7th,  Mount  Washington,  N.  H.,  i  of  an  inch ;  9th,  (?)  Palouse  City,  Wash.,  i 
of  an  inch  ;  16th,  Locke  Township,  Mich. ;  30th,  near  Georgetown,  Colo. 


PRECIPITATION'. 

General  notes  on  precipitation  of  month.— The  general  distribution  of  rainfall  for  the 
month  is  illustrated  as  accurately  as  possible  on  chart  No.  Ill  by  returns  from  about 
500  stations.  In  the  lower  left-hand  corner  of  the  chart  will  be  found  a  table  giving 
the  average  precipitation  for  August  by  districts.  In  general,  the  rainfall  has  been 
deficient  from  New  England  westward  to  the  Eocky  Mountains,  and  in  California ;  in 
excess  from  the  Middle  aud  South  Atlantic  states  westward  to  include  the  Lower 
Mississippi  vaUey  and  Texas.  The  deficiencies  were  most  marked  in  Minnesota  and 
Missouri.  The  excess  of  precipitation  has  been  greatest  in  the  Eastern  Gulf  states, 
Ohio  valley,  and  the  Middle  Atlantic  states.  In  the  remaining  districts  the  depart- 
ure from  tile  normal  rainfall  has  not  been  marked.  None  but  local  droughts  have 
been  reported.  The  deficiencies  reported  from  Minnesota  and  the  Missouri  valley 
pompensate  for  the  excess  of  precipitation  during  July,  while  the  great  excess  in  the 


TbPse  inar)f6d  witli  *  are  voluntary  reports. 
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Ohio  valley  and  Western  Gulf  states  counterbalance  the  marked  deficiencies  which 
existed  m  those  districts  during  the  previous  month. 

Specially  heavy  rams.— 1st,  Saint  Mark's,  Fla.,  0.41  inches ;  2d  Forsyth  Ga  2  43 
inches  m  6  hours  ;  Fort  Barrancas,  Fla.,  2.73 inches  in  3  hours  50 minutes  ;  Frknkii'n  N 
C,  5.90  inches;  3d,  Hudson,  Mich.,  2.20  inches  in  8  hours :  4th,  Accotiuk  Va  140 
inches  in  9  horns;  Morgantown,  2.31  inches;  Gainesville,  Ga.,  3.60  inches  5th 
Keokuk,  2.11mches ;  Augusta,  111.,  2.76  inches;  Mount  Auburn,  Ohio,  2.33  inches  in  1 
hour  15  minutes ;  Cincinnati,  1.79  inches  in  2  honrs  45  minutes ;  6th  Indianapolis  2  05 
inches;  7th,  Woodstock,  Md.,  2.35  inches  in  9  hours;  Mount  Auburn,  Ohio  2  27inchesin 
6  hours  ;  9th  Portsmouth  N.  C.,  3.69  inches ;  Cape  Lookout,  2.58  inches  on  the  8th  and 
9th;  Pomt  Pleasant,  La.,  3.02  inches  m  1  hour;  10th,  Gulf  Hammock,  Fla.,  2.40  inches 
in  3  hours;  13th,  New  Orleans,  2.-54  inches;  Vevay,  Ind.,  1.90  inches  in  30  minutes; 
Brookhaven,  Miss.,  4.50  inches  m  13  hours ;  14th,  Mobile,  3.90  inches ;  Fort  Barrancas 
Fla.,  6.07inche8in3hoursand  35 minutes;  15th,  Louisville,  2.86 inches;  Randuskv  2  70 
inches  on  the  15th,and  16th  ;  Anna,  111.,  4.26  inches  in  16  hours  ;  Louisville  111  14th 
and  15th,  2.50  inches;  Saint  Meinrad,  Ind.,  4.55  inches  in  24  hours  and  55  minutes  •  16th 
Erie,  3.11  inches  ;  Rochester,  N.  Y.,  2.65  inches  ;  Oswego,  N.  Y.,  3.14  inches  -  Cleveland' 
Ohio,  2.59  inches  ;  17th,  Highland,  N.  C,  2.00  inches  in  8  hours;  Fort  Barrancas,  Fla.' 

1  Y^':^^%^7'":^}^^^''3>  I"!'-'  ^i^^^es;  Cape  Lookout,  N.  C,  4.29  inches  on  the  17th 
City,  N.  J.,  8.97  inches,  6.72  inches  in  9  hours;  Sandy  Hook, 
N.  J  ,  6.38  inches;  New  London,  Conn.,  4.16  inches;  New  Haven,  Conn.,  5. 12  inches' 
Norfolk,  Va.,  603  inches,  5.13  inches  in  9  hours;  Wood's  Holl,  Mass.,  2  27  inches  •  Wil- 
mington, N.  C,  8.04  inches,  4.38  inches  in  8  hours  and  35  minutes;  Thatcher's  Island 
Mass.,  4.77  niches  on  the  18th  and  19th  ;  Springfield,  Mass.,  4.36  inches  on  the  18th  and 
19tli  ;  Cape  May,  N  J  8  46  inches,  6.85  inches  in  9  hours;  19th,  Mount  Washington, 
N.  H.,  2  bO  inches  ;  20th,  Fayetteville,  N.  C,  3.50  inches  in  1  hour  ;  21st,  Fayetteville 
N.  C,  2.25  inches  m  1^  hours  ;  22d,  Fort  Barrancas,  Fla.,  3.35  inches ;  New  Orleans  La 
2.11  inches;  Mobile  La.,  2.79  inches ;  Northport,  Mich.,  3.55  inches ;  23d,  Saint  Mark's' 
Ma.,  2.34  inches;  Shreveport,  La.,  3.47  inches;  Little  Rock,  Ark.,  4.04  inches;  Point 
Pleasant,  La.,  22d  and  23d,  6.73  inches,  of  which  4.31  inches  fell  in  24  hours  ■  24th  TJr- 
bana,  Ohio  2  07  inches  in  14  hours;  College  Hill,  Ohio,  g4th  and  25th,  2.50  inches  in  22 
hours;  Bethel,  Ohio,  3.50  inches  in  less  than  24  hours ;  Mount  Auburn,  Ohio  24th  and 
25th,  2.54  inches  in  27  hours  ;  Cincinnati,  Ohio,  2.68  inches  on  the  24th  and  25th  •  New 
Harmony,  Ind.,  3.45  inches;  Cairo,  111.,  2.98 inches;  Louisville,  Ky.,  3.76 inches;  Anna 
111.,  5.08  inches  m  12  hours,  total  of  6.14  inches  in  21  hours  ;  Louisville,  lU.,  3.00  inches 
ml2  hours;  25th,  Atlantic  City,N.  J., 2.08  inches;  Pittsburgh,  Pa., 2.59 inches  •  Dover 
Del.,  25th  and  2Gth,  2.50  inches;  Arlington,  Ind.,  24th  and'  25th,  2.75  inches  •' Vevay' 
lud.,  23d  to  25th, 4.45  inches  in  42  hours ;  Saint  Meinrad,  Ind.,  23d  to  25th,  4  75  inches- 
Highlands,  N.  C,  24th  and  2.5th,  3.47  inches;  Wellsburgh,  W.  Va.,  2.87  inches  in  6 
hours;  26th,  Saint  Mark's,  Fla.,  4.46  inches;  Accotiuk,  Va.,  1.00  inch  in  3  hours  -  30th 
Gulf  Hammock,  Fla.,  2.(50  inch(-H;  Moorestown,  N.  J.,  17th,  2.78  inches  in  24  hours' 
17th  to  19th,  4.31  inches;  Aico,  N.  .T.,  IGtli  io  18th,  7.23  inches  ;  Somerville.N  J  15th 
to  18th,  5..50  inches  m  74  lioiii-.s  ;  South  Or;t uge,  N.  J.,  15th  to  18th,  4.60  inches  ;  Vine'laud 
N.  J  16th  to  18th,  4.60  inches  in  78  liouis  ;  Fronhold,  N.  J.,  16th  to  18th,  7.56  inches 
of  which  5.34  inches  fell  in  24  hours  ;  Troukni,  N.  J.,  1.5th  to  18th,  5.80  inclu^s,  of  which 
4. .58  inclies  icll  widnn  :!(i  hours;  AVa])])iiig(M-'s  F;i,lls,  N.  Y.,  16th  to  19th,  3.75  inches  in 
72  hours;  Fonu  Y.-in,  N.  Y.,  Kith  to  lOtli,  2.60  inclnis  in  18  hours  ;  Ardcnia,  N  Y  1.5th 
to  18th,  3.30  inches  in  72  horns;  Boyd's  Coriior,  N.  Y.,  15th  to  18th,  3.GS  inches  in  7U 
hours;  Lenoir,  N.  C,  15tli,  Kith,  .5.,50  inclies  in  43  hours;  Fayetteville,  N  C  16th  to 
18th,  6.00  mclicH,  of  which  3.(10  fell  in  18  hours;  Greensboro';  N.  C,  17th,  2.90  inches 
In  7  hours  and  30  niiniitcs;  Urbaiia,  Ohio,  15t]i,  2.06  inches  in  20  bourn;  Little  Mount- 
ain, Ohio,  15th,  Kith,  2.'-'i)  inches  in  29  hours  ;  Cleveland,  Ohio,  16th,  2.  t(i  inclies  in  less 
than  24  h.nns;  liclhcl,  Oliio,  15th,  Kilih,  3.50  inches  in  44  hours ;  MonnI,  Solon,  Va. 
t5th,  17th,  3.K,  inc.hcH,  of  which  2.40  inches  fell  in  4  hours  ;  Accotiuk,  Kith  IHth' 

3.0.,  iiK'hcH,  ()|- which  1. coin, ■lies  loll  in  one.  <l,-i,v  ;  I  ..'ikc^  Vi  I  hii;,',  N.  II.,  ISII,  ||l|i,  :!  0.5 
iiichr.s;  W<'ir',s  Hii.lt;.-,  N.  II.,  Kilh  Io  IDMi,  l.(Min,  hr,s;  Hcliii/iiit  N  I!  ITIli  ISIl/'iV'", 
iin-lirs;  Wol  ((■boro,  JN.  II.,  |S||i,  l!Mh,  1>S<  \  iiiclies;  I )(.  \  ,M  i  iir,  Vm.,  1 7  Hi  ,  1  SI  h , '.>.  |:,  i  I'u'h.'Ij 
in  10,1  hours;  .lobnsontown,  V;i..,  Istli,  7.70  inches  in  I  I  hours;  t'liJ  Ksi  n  I  on  IStli 
2.'IH  inches  in  K!  hours,  6.01  iuclics  IVoiii  I.M  li  (.>  |H(  h  ;  hl^viit,  r:i,.,  l,SMi  ''SOinchcs' 
Whito  l'hi,iiis,N.  Y.,  15Mi  l-o  IHIli,  4. .so  in,'h,>s,  of  Nvhicli  :!.;)()  inch, 's  Icll  in  I:,  lumrs  •  Dmi- 
barton,  N.  II,,  on  lh,(  ni-lit  ofth,'  IsiJ,,:!.  lv  in,'h,'s;  S,)n|.|iin!;t,)ii,  (;,>nn.,  Cr.im  l'(i(li  to 
iyUi,.5.40in<'li,'s;S.M„ly  Springs,  M,l.,IV„ni  lUU  |,i  17tli,  4.23  inclies;  1 1  ii liiiov  i  1!,^.  l'.'i,..I6tll 
to  18th,  'l.OS  in,-|„.„;  |.',Mt  liiMuilton,  N.  V.,  Iroin  K.OO  p.  in.  of  17lli  t,o9i..  in.  I,SI1,  5  00 
inches;  I 'h  i  hnh-l  ph  i:,,,  I'.,,.,  lOih  t,.  l,S||i,!,.S,|  in, ■lies;  ( !;i  iiicsvill,..  {J;i,., -.'..58  inches  in  7 

'  x;  V,-,v;i,,v,   .,  mil  to  Kith,  3.05  in,'li,'M,'.',;i.,  in.  h.'siii  li'.hoi.rs;  h'owe,  Ma.ss.,  I8th, 

lOMi,  ^,!.  10  iihIh'n  III -Jl  hiHirs;  Now  M:\rUol,  M,|.,  IV  ij,, i  n,'li,'s  i  n  36  hours  ;  Law- 
rcn.'.o,  Mn.ss.,  KItii  to  lOMi,  .5.7.S  inch.<s  ;  \V,-sM,oi , ,n,;li,  iM.'iss.,  lOtI,  Io  I'.Uli,  5,47  inches 
in70ho(ir,s;  Soin.M'sct,  Mass.,  ISth,  in, •lies  in  I!,  hours;   M  vsl  i,',  ( 'on  n. ,  I8|li  3.00 

inches;  Dover,  Del.,  lOtli  to  ISth,  7.00  in,'li,'s  in  .'>7A  hours;  Nc\vbiirvp,>rl ,  Mass.,"  Kith 
to  191;h,  4.22  inches  in  74  hours;  Mystic,  (l,.iin.,  ISth,  1.90  incln-s ;  '  West  \\';i,tc'rvillc 


EEPOET  OF  THE  CHIEF  SIGNAL  OFFICER.  601 


Me  16th  to  19th,  5.25  inches;  Mount  Desert,  Me.,  16th  to  19th,  3.10  inches;  Gardiner, 
Me  16th  to  19th,  4.62  inches  :  Orouo,  Me.,  16th  to  19th,  4.80  inches ;  Mendon,  Mass., 
IGtil  to  18th,  .6.20  inches;  Clinton,  Mass.,  16th  to  19th,  5.29  inches  m  68,  hours; 
Fall  Eiver,  Mass.,  16th  to  19th,  3.40  inches  in  66  hom-s ;  Springfield,  Mass.,  16th  to 
19th,  5.89  inches  in  73  hours,  4.28  inches  fell  within  24  hours;  Antrim,  N.  H.,  16th 
to  I'Jth,  4.12  inches  in  70  hours.  _  „  ■  x       i  ,    io  nn 

Lamest  monihly  raiiifalls.—FoTt  Barrancas,  Fla.,  25.07  inches;  Saint  Mark's,  18.09; 
Cape  May,  16.58;  Atlantic  City,  14.67;  Fayetteville,  N.  C,  13.25;  Gulf  Hammock, 
Fla.,  12.77  ;  Punta  Eassa,  12.75;  Laredo,  Tex.,  12.59;  Arma,  111.,  12.51 ;  Dover,  Del., 
and  Franklin,  N.  C,  12.45;  Sandy  Hook,  12.44;  Barnegat,  12.33;  Point  Pleasant,  La., 
12  2>^:  Cape  Lookout,  11.90;  Eio  Grande,  Tes.,  11.75;  Cincinnati,  11.72;  Bethel,  Ohio, 
11.62;  Wilmington,  11.37;  Johnsontown,  Va.,  10.85;  Vineland,  N.  J.,  10.63;  Mobile, 
10.54;  New  Orfeans,  10.44;  Centreville,  Mo.,  10.27  ;  Louisville,  Ky.,  10.02;  Summit  of 
Mount  Washington,  9.55  ;  Fort  McKavett,  7.54. 

Smallest  monthly  rawf/aHs.— Within  the  line  marked  zero  on  chart  No.  HI,  including 
portions  of  California,  Nevada,  and  Arizona,  rain  has  only  been  reported  at  two  sta- 
tions viz :  Campo,  0.10,  and  San  Gorgonia,  0.22  ;  no  rain  feU  at  Clark's  Fork  m  Cen- 
tral Missouri.  The  following  are  the  smallest  monthly  rainfalls  reported :  0.01  at  Car- 
sou  City,  Nev. ;  0.02  at  San  Francisco;  0.03  at  Boise  City  and  Umatilla;  0.05  at 
Kni'-ht's  Landing  and  Willows,  Cal. ;  0.06  at  Williams,  Cal.,  Salt  Lake  City,  and 
Saint  George,  Utah  ;  0.14  at  Winnemucca  ;  0.16  at  North  Platte :  0.18  at  Leavenworth  ; 
0  23  at  Virginia  City  ;  0.28  at  Eed  Bhiff ;  0.54  at  Corsicana.  East  of  the  Mississippi 
the  lowest  rainfalls  reported  are :  0.64  inch  at  Port  Huron ;  0.73  at  Ithaca,  N.  Y. ;  1.40 
at  Neillsville,  Wis. ;  and  l.CO  at  Decatur,  Ala.  ,      ^  „ 

Baimi  (iai/s.— The  number  of  days  during  which  ram  or  snow  has  fallen  varies  as 
follows  :  New  England,  from  8  to  14 ;  Middle  Atlantic  startes,  10  to  16 ;  South  Atlan- 
tic states,  10  to  20 ;  East  Gulf  states,  16  to  18 ;  West  Gulf  states,  3  to  13 ;  Ohio  valley 
and  Tennessee,  5  to  12 ;  Lower  Lake  region,  8  to  11 ;  Upper  Lake  region  5  to  12 ; 
Upper  Mississippi  valley,  8  to  12 ;  Missouri  valley,  4  to  11 ;  Eed  Eiver  of  the  North, 
7  to  8  ;  Eastern  Eocky  Mountain  slope,  1  in  northern  Texas  and  4  m  western  Nebraska 
to  7  in  southwestern  Dakota ;  Eocky  Mountains,  2  to  13  and  on  Pike's  1  eak,  20 ; 
Western  Plateau,  4  in  Idaho  and  Utah  and  5  in  central  Arizona  to  6  m  southeastern 
Nevada  ;  California,  0  to  2 ;  coast  of  Oregon  and  Washington  Territory,  3  to  9. 

Cloudy  ^aws.— The  number  varies  in  New  England  from  7  to  14  ;  Middle  Atlantic 
states,  6  to  14 ;  South  Atlantic  states,  7  to  17  ;  East  Gulf  states,  7  to  13 ;  West  Gulf 
states,  2  to  7;  Lower  Lake  region,  5  to  10 ;  Upper  Lake  region,  4  to  10 ;  Ohio  valley 
and  Tennessee,  6  to  11 ;  Upper  Mississippi  valley,  6  to  7  ;  Missouri  valley,  1  to  5  ;  Eed 
Eiver  of  the  North,  2  to  4 ;  Eastern  Eocky  Mountain  slope,  1  m  northern  Texas,  and^ 
2  in  southeastern  Dakota  to  6  in  Kansas  and  Nebraska ;  Eocky  Mountains,  0  to  9  ; 
North  and  Middle  Plateau,  2  to  3 ;  Southern  Plateau,  0  to  1 ;  California,  0  to  3;  coast 
of  Oregon  and  Washington  Territory,  6  to  11.  ,  rr.i 

Bail.— Bxit  few  hail-storms  have  been  reported  during  the  month.  The  only  sta- 
tions reporting  more  than  one  storm  are :  Pike's  Peak,  6 ;  Summit,  Colo.,  7 ;  De  Soto 
and  Omaha,  Nebr.,  3.  Two  states  report  two  separate  storms  m  one  day,  on  the 
12th  at  Ames  and  Monticello,  Iowa  ;  23d,  Bellefontaiue  and  Jaoksouburg,  Ohio.  Hail 
fell  1st,  at  Cincinnati  and  Buffalo  ;  2d,  Chicago ;  6th,  Georgetown,  Colo.,  Kansas  City, 
Mo.,  and  Wellington,  Kaus. ;  12th,  Milwaukee,  "  large  enough  to  kill  fowls"  ;  13th, 
Lawrence,  Kans. ;  14th,  Yankton,  Dak. ;  16th,  Chambersburg,  Pa. ;  21st,  WilsonviUe, 
Ala.;  22d,  Mount  Washington;  23d,  Corning,  Mo.,  and  Freehold,  N.  J. ;  28th,  Fort 
Keogh,  Mont.,  large  size  and  doing  much  damage.  No  hail  was  reported  west  of  the 
Eocky  Mountains.  n  ,  t. 

<S(iow.— Eed  Bluff,  Cal.,  21st,  on  coast  range  ;  on  the  summit  of  Pike's  Peak,  4th  to 
6th,  7th,  12th,  13th,  15th,  16th,  19th  to  21st,  28th  and  29th ;  Virginia  City,  29th,  on 
mountains  near ;  Summit,  Colo.,  13th,  16th,  28th  ;  Carson  City,  Nev.,  28th,  on  moun- 
tains near;  Burlington,  Vt.,  17th,  on  mountains  near,  2  inches;  Mount  Bridger,  near 
Fort  Ellis,  Mont.  .  ^.     .         ,  ^, 

DroM(?7as.— Throughout  the  month  droughts  were  reported  as  existing  m  Utah,  the 
Lower  Missouri  valley,  the  Upper  Mississippi  valley,  northeastern  part  of  Pennsylva- 
nia, and  southeastern  Michigan.  Droughts  commencing  late  in  the  month  continued 
on  the  3l8t  in  eastern  Wisconsin,  northeastern  Illinois,  and  Indiana.  The  droughts 
reported  as  prevailing  in  Nevada  and  Texas  at  the  end  of  July  ended  in  Nevada,  ex- 
cepting in  the  Humboldt  valley,  on  the  1st  of  August ;  in  Texas  from  the  9th  to  the 
12th,  except  in  Navarro  county,  where  creeks  and  tanks  were  reported  dry  and  stock 
suffering  dreadfully  at  the  end  of  August.  On  Carson  river,  Nevada,  all  mills  were 
reported  shut  down  on  22d,  for  lack  of  water. 

Floods  and  xvater-si^ouls.—M,  near  Milton,  Pa.,  on  the  west  branch  of  the  Susque- 
hanna; 11th,  water-spout  at  entrance  to  Pensacola  Bay,  at  11.20  a.  m.,  course  from 
southwest  to  northeast;  16th,  Mayport,  Fla.,  moved  over  the  sea  from  southwest  to 
northeast  for  about  four  miles,  and  then  broke  ;  12th  to  14th,  high  water  in  the  Eio 
Grande  river,  overflowing  the  valley  between  Eio  Grande  City  and  BrownsviUo,  doing 
ponsiderable  damage. 
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EELATIVE  HUMIDITY. 

The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows:  New 
England  65  to  87  ;  Middle  Atlantic  states,  71  to  83;  South  Atlantic  states,  69  to  84: 
Gull  states,  69  to  85 ;  Ohio  valley  and  Tennessee,  62  to  77  ;  Lower  Lakes  64  to  72  ■  Ub 
per  Lakes  63  to  70 ;  Upper  Mississippi  valley,  61  to  68;  Lower  Missouri  valley,  60 
to  65  ;  Eed  Eiver  of  the  North  vaUey,  63  to  76;  Eocky  Mouutaiji  slope,  49  to  66  -  Pla- 
teau districts,  22  to  70  ;  California,  31  to  78  ;  Oregon,  33  to  59.  High  stations  import 
ttie  following  averages,  not  corrected  for  altitude:  Mount  Washington,  83.9  ;  Pike's 


The  prevailing  winds,  at  the  Signal  Service  stations,  are  shown  by  the  arrows  flyin"- 
with  the  wind  on  chart  No.  II.  The  maximum  velocities  per  hour  have  been  given  in 
the  descriptions  of  movements  of  areas  of  low  pressure. 

Total  movements  of  the  air.— The  following  were  the  largest  monthly  movements  in 
miles  recorded  at  the  Signal  Service  stations :  Mount  Washington,  18,638;  Cape  Look- 
out, 12,656;  Portsmouth,  N.  C,  11,954;  Kittyhawk,  10,982;  Cape  Hatteras,  10  501- 
Pike's  Peak,  10,470 ;  Sandy  Hook,  9,613  ;  Cape  May,  9,406 ;  Barnegat,  9,213  ;  Dodge 
City,  8,661 ;  Indianola,  8,554 ;  San  Francisco,  8,264 ;  North  Platte,  8,112.  The  smallest 
movements  were  :  Silver  City,  N.  Mex.,  848 ;  La  MesiUa,  1,148;  Frederlcksburo-  Texas 
1,818;  NashviUe,  1,920;  Graham,  1,928 ;  Lynchburg,  2,019 ;  Tucson,  2,051 :  Eraeburff 
2,144;  Deadwood,  2,254;  El  Paso,  2,322;  Visalia,  2,374.  >   '      >  S. 

Local  storms.— On.  the  3d  a  heavy  wind  storm  at  Phcenix,  Ariz.  14th,  hea^Tr  storm 
at  Portland,  Me.,  blowing  down  houses,  uprooting  trees,  &c.,  in  the  adjoining  coun- 
try. From  the  17th  to  the  19th  a  series  of  violent  storms  were  reported  along  the 
Atlantic  coast  from  South  Carolina  to  Maine  in  connection  with  the  cyclone  which 
then  passed  along  the  coast.  22d,  Biloxi,  Miss. ,  whirlwind  about  100  feet  wide  passed 
through  the  center  of  the  Sea  Shore  Camp  Grounds,  demolishing  five  cabins  and 
taking  off  a  portion  of  the  roof  of  the  tabernacle,  scattering  it  some  300  feet.  Laro-e 
oak  trees  were  lifted  out  by  the  roots  and  iu  some  instances  broken  off  short.  One 
person  fatally  and  one  seriously  injured.  On  the  28th,  at  4.20  p.  m.  a  violent  gale 
iTom  the  northwest  occurred  at  Fort  Keogh,  Mont.  The  wind  attained  a  velocity  of 
52  miles  at  4.45  p.  m.,  and  was  accompanied  by  heavy  rain  and  large  hailstones,  the 
latter  doing  much  injury.  Several  buildings  were  seriously  damaged.  The  storm 
lasted  35  minutes. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  indications  for 
August  with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the 
general  percentage  of  omissions  to  be  2.44  per  cent.,  and  of  verifications  to  be  84.0  per 
cent.  The  percentages  for  the  four  elements  have  been :  weather,  92.4  ;  direction  of 
the  wind,  84.1 ;  temperature,  83.6 ;  barometer,  74.7.  The  percentages  of  verifications 
by  geoKrai)hical  districts  have  been :  New  England,  85.9 ;  Middle  states,  86.6 ;  South 
Atlantic  states,  81.9 ;  East  Gulf  states,  85.0 ;  West  Gulf  states,  84.7 ;  Lower  Lake 
region,  85.8;  Upper  Lake  region,  82.6;  Tennessee  and  the  Ohio  valley,  84.5;  Upper 
Mississippi  valley,  81.0;  Lower  Missouri  valley,  80.3;  Northern  Pacitie  coast  region, 
85.8;  Central  Pacilic;  coast  region,  95.7  ;  Southern  Pacific  coast  region,  100.  Of  the 
3,720  predictions  that  have  been  m:uh\  162,  or  4.4  percent.,  are  consideied  to  have 
entirely  failed  ;  131,  or  3.5  per  cent.,  wri,^  ,,11,  -rom  tli  verified  ;  484,  or  13.0  per  cent., 
were  one-half  verified ;  360,  or  9.7  <  <  nl .,  w,in  Mine-fourths  verified  ;  2,583,  or69.4 
per  cent.,  were  fully  verified,  so  J;m-      cmi  he,  jiKl-cd  IVom  the  tri-daily  weather  maps. 

Cautionary  signals.— 87  (■■.u\l]ou:\yy  Ni.-,i;ilM  wwo  (lisi)la,v(id  during-  tlu^  month,  of 
which  73,  or  83.9  pel'  <-,.ii|„,  \v(■n^  jusl  j:!  r:i,nl  i,,ii;i.i  v' „ir-Mli(iro  Nii;n:i,ls  wero  dis- 

played, which  were  all  (iill.v  Jii.sMricd  ))()1li  as  lo  iliivd  ion  and  veloeily.  75  cases  of 
winds  of  over  25  miles  liom-  \^  (^r(^  reiiort.  d,  wlim  .signals  were  not'ordored.  The 
above  does  not  include  signals  ordered  a,l  17  diNph^  ,slations  where  the  velocity  is  only 
estimated  and  not  ineasiired. 


In  the  table,  on  the  right-hand  sid(^  of  chart  No.  Ill,  are  given  the  highest  and 
lowest  readings  on  the,  Signal  Scr\'ie(i  ri  v(>r  .^anges  for  the  month,  with  the  dates.  The 
rivers  in  general  r,Mna,iii  (|nilr,  aiui  I'allin,;-  I  lir<.ii..li,,iil,  (lH^  iiioiilh  an<l  iu  no  case 
did  the  water  irarli  (Jir,  (liMi.'vr  linn.  'I'lic  only  i  111  |m  .il  :i,n  I.  IVi'nIicIn  were  (Ii(In(n  fidlow- 
ing  the  heavy  rain.s  aJ,lriHlin;j,  mIoi  ih  .Mva,  Nn.'  I.\,  in  (li,i  K'rd,  AiLaiisas,  and  Lower 
Ohio  rivers.  On  I  Imi did  wali  i  in  l  lui  l)p|)(\r  Jlississippi  was  so  low  as  to  inter- 
ibre  with  navigation  ihhIIi  .it  La,  (:n^ssl^. 

Iligk  tidvs,—l[)lU,  TolcWo  liighcHi,  oi'  the  season,  very  near  the  liighost  point  over 
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known  -  17th,  Capo  Lookout;  18th,  Macon  ancT  Portsruoutli,  N.  C  ,  and  Cape  May  and 
Atlantic  City  ,  N.  J. ;  21st,  Galveston,  28th,  May  port,  Fla. ;  Slst,  Indianola,  Texas, 
ioic  ti(Zes.— Ist  to  3d,  Indianola,  Texas.  ^  t-.     •      4.  ^ 

Tidal  waves.— 18th,  at  Fisk's  Mills,  Sonoma  County,  California,  four  persons 
drowned. 

TEMPERATURE  OF  WATER. 

The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  with  average  depth 
at  which  the  observations  were  taken,  are  given  on  chart  No.  II.  No  observations 
were  taken  during  the  month  at  San  Francisco  owing  to  the  breakage  ot  the  ther- 
mometer At  Milwaukee  the  minimum  temperature  for  the  month  is  omitted  as  the 
reports  for  several  days  during  the  month  indicated  that  the  thermometer  was  out  oi 
order  The  following  reports  were  received  too  late  to  be  incorporated  m  the  regular- 
table  :  Pnnta  Eassa,  maximum  temperature  at  bottom  91°,  minimum  temperature  at 
bottom  79°,  average  depth  of  water  12.3  feet. 


ATMOSPHERIC  ELECTRICITY. 

Tkuiuley  storms.— Thunder  storms  have  been  reported  in  too  large  numbers  during 
the  past  month  to  permit  their  enumeration  in  detail.  They  have  been  reported  on 
the  greatest  number  of  days,  in  the  following  states,  viz :  Iowa,  17 ;  Ohio  and  North 
Carolina,  14  ;  Illinois,  13  ;  Indiana,  Massachusetts,  and  New  Jersey,  10 ;  Florida  and 
Nebraska,  9 ;  Summit,  Colo,  (elevation  11,300),  reported  such  storms  on  14  days  ;  Pike  s 
Peak  on  only  3  days.  On  5th,  6th,  14th,  and  22d  they  were  frequent  m  the  Ohio  val- 
lev  •  on  16th,  17th,  21st,  and  22d  in  the  Middle  and  South  Atlantic  states  ;  on  22d  and 
29th  in  New  England ;  on  the  10th,  11th,  and  12th  in  the  Upper  Mississippi  and  Lower 
Missom-i  valleys;  on  the  14th,  thunder-storms  generally  in  New  England  and  at  iso- 
lated stations  in  New  York,  New  Jersey,  Pennsylvania,  Ohio,  and  Indiana.  Brit  two 
such  storms  have  been  reported  west  of  the  main  range  of  the  Rocky  Mountains,  at 
Phosiiix  and  Tucson,  Ariz.  -,  ,    .  ^-u    u.-,       jy^^i      ■  ^  4-  f 

Auroras.—  Five  auroras  have  been  reported  during  the  month  ;  that  ot  tlie  mgbt  ot 
1st  and  2d  was  noticed  at  Burlington,  Vt.,  where  it  appeared  as  a  well  defined  dark 
se"-ment  of  an  emerald  green ;  that  of  the  6th  was  seen  at  New  Corydon,  Ind.,  at  9  p. 
m!',  at  Oregon,  Mo.,  dark  to  10  p.  m.,  diffused  light,  and  at  Urbana,  Ohio,  from  6  p.  m. , 
as  reddish  light,  becoming  white  at  9  p.  m.,  and  ending  at  9.30  p.  m. ;  that  of  the  9th 
was  observable  from  Burlington,  Vt.,  on  the  east  to  Alpena,  Breckenridge,  and  Bis- 
marck on  the  west.  At  Breckenridge  at  9.55  p.  m.,  bluish  colored  streamers  shot  out 
along  the  whole  length  of  the  lower  arch  and  extended  from  one  to  ten  degrees  along 
the  upper  arch ;  at  10  p.  m.  only  a  faint  light  remained ;  that  of  the  7th  at  Oregon,  Mo., 
from  dark  to  10  p.  ni.,  no  streamers;  that  of  the  23d  was  observed  at  Newburyport, 
Mass.,  where  it  was  quite  faint,  and  at  Gardiner,  Me.,  at  which  place  it  was  visible 
from  10  p.  m.  to  midnight ;  also  at  Alpena,  Mich. 

Atmospheric  electricity  interfering  ivith  telegraphic  communication. — Pembina,  1st  and 
24th  ;  Phosnix,  Ariz.,  3d ;  in  Texas,  at  Eagle  Pass,  3d,  4th,  7th,  15th,  and  19th  ;  at  Brack- 
ettville,  4th  and  6th ;  at  Graham  and  Jacksboro  on  the  7th  ;  Caatroville,  6th,  7th,  and 
15th  -  Rio  Grande  City,  8th ;  Brownsville,  15th ;  Mason,  17th ;  Fort  Sill,  6th ;  Santa 
F6,  5th,  6th,  9th,  13th,  14th,  16th,  18th ;  Pike's  Peak,  12th,  remarkable  display ;  Macon, 
N.'c,  8th. 

Magnetic  variation.— FmL  F.  Hess  reports  the  variation  of  the  magnetic  needle  on 
the  9th,  about  10  p.  m.,  in  the  San  Juan  valley,  Colorado,  as  "  14°  31"  ." 


OPTICAL  PHENOMENA. 


Solar  lialos. — But  few  were  reported  in  comparison  with  previous  months.  None 
with  any  remarkable  phenomena  attending  were  reported. 

Lunar  halos.— But  few  lunar  halos  were  reported;  the  largest  number,  6,  from  Du- 
buque, Iowa.  That  of  the  24th  was  observed  at  several  stations  in  Iowa  and  Illinois, 
but  no  particular  phenomena  in  connection  therewith  was  reported. 


MISCELLANEOUS  PHENOMENA. 


Lightning  at  Visalia,  Cal.,  18th. 

Sand  storms  at  Coleman,  Texas,  4tli,  and  Visalia,  Cal.,  26th. 

Grasshoppers. — Air  full  of  them,  moving  south  on  31st  at  Holton,  Kans.  Shasta  val- 
ley overrun  with  them  early  in  month ;  they  devoured  everything  green,  and  crops 
suffered  much  from  them.  Martis  valley,  Truckee  river,  vegetation  completely  de- 
stroyed by  them,  requiring  cattle  range  to  be  abandoned  for  the  season. 

Mirage.— HQuiietta:,  Tex.,  3d;  Olivoc,  Dak.,  7th,  24th,  and 31st;  Breckenridge,  Minn., 
9th,  22(1;  Pembina,  Dak.,  39th. 
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,  ^'™f''«^'".««--?lort  Gibson,  Ind.  T.,  2d,  Uth;  Burlington,  Vt.,  2d,  5th  to  10th  12th 
*°  14th;  Boise  City,  Idaho,  4th  to  9th,  13th  to  mh;  near  Salt  Lake  City  8th  to  20th 
fos6'CaT-T  't?7tl'  Y^^  ^l-°".27th;  Ist,  HonfheS  of  San 

iftr'.^.;.fi 'nl  n  ^'A^'?./^^®.^  ^^"^y-  ^'^^-J  3d,  Stanislaus  County,  California; 
S   mif  fn       ^pT*^'  CaMorma;  6th  to  20th,  near  Verdi,  Nev.,  doiig  much  dam- 

tTml^eii^^ofedV^^^'^''"'''"^ 

fnr +hf  itr'-^^r  '^^f  aoteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
Reiwrff-n   '^9^  ^V'i^k^^''^  ^^'^^  observed  at  all  Signal  Service  stations! 

Eepoits  from  129  stations  show  4,892  observations  to  have  beeS  made  of  which  34 
TxplcTerweattr    '    '  ■^'^--i^^^^ 4,858,  or 66.6,  percent.,  were foilowed ^y t^^^ 

ti5Qlf?"7^^';*iT^  ^^^^  reported  in  considerable  numbers,  being  most  general  from 
the  9th  to  the  11th  and  from  19th  to  22d.  The  largest  numbers  were  reported  from 
xneiS  ^^xc  t'  P -^'r  ^''  New  York.  NoL  were  reported  we  t  She  lOOf^ 
Z-«  +  t  '  ^*  Georgeto«  u  iuid  San  Juan  valley,  Colo.,  on  the  5th,  10th  (on  which 
on  the  gJh  '■''"^  Colorado),  and  23d,  and  at  Tucson,  Ariz., 

EarthquaJces.— On  the  10th,  1,15  p.  m.,  very  slight  at  Los  Angeles,  Cal.  The  motion 
was  more  perceptible  at  Santa  Momca,  about  13  miles  distant.lind  k  tibial  wave  which 
A  t  iT^'n^'^^'  attributed  to  it.  At  San  Fernando  ti,e  shock 'was  Jui^fce  s^elely  felt 
r  •      I'd  attended  m  latter  case  bv  a  rumbling  sound.   Au<Tust  21  ii,  On 

Ss^llf'^ir'  Catherines,  Thorald,  ^Yeiland,  AlLZ^g,  Por^&alhoi's  e  £id 

Beansvillo.    It  was  the  most  violent  at  Saint  Catlierines  at  2.55  a.  m    dm-ation  esti 
Y'\1h^ck^^sfelt*nt^r^^'  movement  was  from  east  to  wtt   ^'t  Loctport,! 
'hL.nnN     Tift  ^^  ^'''^  «<^couds)  with  very  loud  report.  ' 

6im  sjwIs.—The  following  record  of  observations  made  by  D.  P  Todd  assistant 
l^f^^^^^'^J^^l^dbyProf.  S.  Newcomb,  U.  S.  Navy,  sup^ri^^ieMent  NaSflt 


auac,  Washington,  D.  C. : 


Date,  Au- 
gust, 1879. 


10th,  2  p.  m 
10th,  .3  p.  m 
12Hi,  4  i>.m 
12th,r,,,.„. 
M(h,5p.m 
lIK.h,  3  ]>.  m 
20th, 4  p. m 
2l8t,  .'ip.m 
24th, 5  p. m 
27th,  3  p.  m. 
28th, 3  p.  m 


30th,  5  p.m. 
31 8t,  2 p.m. 


Disappeared  by 
sohir  rotation" 


reappeared  on 
the  27th  have  coal- 
esced into  three  spots, 
one  of  them  quite 
large. 


FaculM,  wore  also  observed  on  the  2d  n,t  2  p.  m.  and  on  the  3d  at  3  p.  m. ;  observa- 

ri£i;;;rasj:i^r;;«,!:ii';:?;,::,?-,,'isi'i, 

nnV  ,.1^.11  i„  1.  tu  i  V  ..  .,/,  '  .M«)ui,  <)ii(,-iii(,ii  (iiaiiK  In  lii>iii  \v(-n(  iiiMrgm  of  disk 
not  V  isil.l.,  o  tb(i  !)tli  at  .{..JO  p.  m.  or  on  tlie  11th  a  t  (;.;!()  p.  m. ;  2111,,  oroup  of  two 
onnm  n  m,m;,,I1  spots  a  little  east  of  the  center  of  disk  ;  28tl!,  a  group  of  ■/ ono  well  do- 
fln..d.nr;^r,,MM.M^imargin  ;  30th, tvvospots;  31st,  on.,spot,w)^ 


teni 

mil  (,(,  n 
Ceiltl'l'  lo  \\r:it.r 
qna,<ir.iiit ;  l'.M 
IKillt,  i  lli'i  <^;iMC( 

spots  in  two  g 
group  iiboul;  oi 


Mr.  William  Dawson',  atSpicH.: 
I.  IH.  npoIh;   KMb,  riolil,  „pol,s 

I'-Mli,  -(spolM  in  two  .'  nMiuM  M 
.•iM..,.l  w..n,l,Trullv  in  ,K,,Ht  -:■{  I, 


;IMi,:th  to  Oth.  and 
boiil,  IiMiII-wav  from 
•  HI  Mo  spots  in  NW. 
v'l!  ,spols,  5  prouii- 
!M„n].s;  1.1th,  9 
Miiiill  .spills  in  ono 
lit  1,')  Hjiots  in  omj 
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group  between  center  and  west  edge ;  26th,  13  spots  in  two  groups,  new  group  of  5 
spots  at  east  edge ;  27th,  21  spots  in  three  groups ;  western  group  has  3  spots,  one 
large  ;  eastern  group  has  15  spots,  finely  prominent  and  filled  with  faculae ;  third  group, 
near  southeast  margin,  has  3  little  spots ;  28th,  22  spots  in  two  groups,  20  spots,  one 
large,  in  eastern  group,  southeast  group  disappeared ;  29th,  26  spots  in  t  groups,  east- 
ern group  18  spots  ;  one  group  of  eight  small  spots  away  south ;  30th,  16  spots  in  east- 
ern group,  southern  group  disappeared ;  31st,  19  spots  in  2  groups ;  two  little  spots  in 
faculiB  uear  east  edge.  Mr.  J.  Harcourt,  at  Wappinger's  Falls,  N.  Y.,  reports: 
10th,  one  group  of  6  spots;  31st,  at  8  a.  m.  and  2  p.  m.,  one  large  spot  and  a  small 
grou]i.  Mr.  F.  Hess,  at  various  points  in  the  San  Juan  valley,  Colo.,  10th  and  11th, 
one  large  and  three  small  spots;  24th,  6  a.  m.,  group  of  9  spots  near  sun's  center; 
27th,  5  p.  m.,  one  large  and  one  small  spot  near  northeast  limit;  28th,  one  large  and 
two  small  spots  near  southeast  limit ;  29th  to  September  6th,  one  large  and  one  small 
spot ;  sun  examined,  hut  no  spots  seen  on  the  25th.  Observations  were  made  through- 
out the  month  at  Fort  Whipple,  Va.,  but  no  spots  seen. 

NOTES  AND  EXTRACTS. 
[From  JTatm-e,  August  14,  1879.] 

The  statistical  review  of  volcanic  phenomena  during  1878,  which  Professor  Fuchs 
has  recently  published,  and  which  forms  the  continuation  of  many  previous  statistical 
accounts  of  the  same  nature,  shows  the  unusually  large  number  of  twelve  eruptions 
in  the  course  of  the  year.  Most  of  them  occurred  in  remote  localities,  and  gave  evi- 
dence of  the  activity  of  volcanoes  which  were  generally  but  little  known  and  which 
are  all  difficult  of  access.  The  following  eruptions  are  mentioned  in  Nature's  article : 
Mount  Vesuvius  became  active  April  20.  A  small  flow  of  lava  took  place  at  the  end 
of  September  and  from  November  1st  to  9th. 

Active  and  hitherto  unknown  volcanoes  were  seen  at  the  sorithern  point  of  South 
America  from  January  10th  to  18th.  A  great  eruption  occurred  in  Tanna  Island,  New 
Hebrides,  on  January  10th,  lasting  a  short  time  and  accompanied  by  a  mighty  tidal 
wave,  which  inundated  a  great  part  of  the  island.  A  second  outbreak  followed  Feb- 
ruary 4th.  Early  in  February  an  eruption  happened  in  the  island  of  Birara,  group  of 
New  Britain.  "  The  third  eruption  of  February  took  place  from  the  volcano  Isluga, 
in  South  America,  *  *  accompanied  by  a  fearful  earthquake,  and  so  great  were  the 
masses  of  lava  ejected,  that  villages  *  *  more  than  five  leagues  distant  from  the 
volcano  were  completely  destroyed  by  the  incandescent  streams.  Smaller  eruptions 
occurred  from  Mount  Hecla  during  March ;  from  Asamayama,  Japan,  and  Cotopaxi  in 
October ;  from  Tapaco,  the  Situa  and  the  Isalco,  in  San  Salvador."  Important  erup- 
tions took  place  in  the  volcanic  series  of  the  Aleutian  Islands.  Eaitea  and  Borabora, 
Society  Islands,  are  reported  completely  devastated  by  volcanic  action.  The  well- 
known  mud  volcano  near  Paterno,  Sicily,  was  in  eruption  from  December  10th  to  31st, 
remaining  active  at  the  end  of  the  year. 

"  The  number  of  earthquakes  reported  during  1878  amounts  to  103,  in  which  only 
complete  earthquake  periods  are  counted.  The  most  violent  and  destructive  took 
place  January  23,  in  Peru  and  Bolivia.  That  of  October  2d,  in  southern  part  of  San 
Salvador,  was  also  very  violent." 

Buropeane  ariliqiiales. — January  28th,  northwestern  Prance  and  southern  England ; 
January  16th,  northwestern  Switzerland,  with  repeated  shocks.  Other  repeated  earth- 
quakes at  Innspruck  January  3d,  10th,  11th,  February  2d,  August  9th  ;  Gross  Gerau, 
January  2d  and  March  25th ;  Lisbon,  January  26th,  27th,  and  June  8th ;  Fremont,  re- 
peated shocks  November  25th ;  Constantinople,  Ismid,  and  Brussa,  from  19th  to  end 
of  May.  The  Low  Ehenish  earthquake  August  28th  affected  over  2,000  geographical 
square  miles,  including  Arnsbergh  and  Hanover  in  the  north,  Michelstadt  and  Oden- 
wald  to  the  southeast,  Strasburg  and  Paris  in  the  south,  Brussels  in  the  west,  and 
Utrecht  in  the  northwest.  "  It  is  remarkable  that  the  phenomenon  was  only  noticed 
at  the  surface,  *  *  not  one  of  the  eleven  hundred  miners  working  at  a  depth  of 
three  hundred  meters  at  Altessen  noticed  the  least  shock." 

[rrom  mtnro,  August  7,  1879.] 

"  Geneva  Society  of  Physics  and  Natural  History,  March  6th,  M.  Ph.  Plantamour  ob- 
served during  the  cyclone  of  February  20  a  notable  depression  of  level  of  the  lake  of 
Geneva.  The  wind  produced  this  effect  of  depression,  notwithstanding  the  diminu- 
tion of  atmospheric  pressure  indicated  by  the  barometer,  and  which  would  tend  to 
raise  the  level  of  the  water." 

Published  by  order  of  the  Secretary  of  War. 

ALBEET  J.  MYEE, 
Bvuj.  Gen.  {Bvt.  Ass'y'd),  Cliief  Signal  Office);  U.  S.  A. 
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Paper  35. 

MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1879. 

INTRODUCTION. 

In  preparing  this  review,  the  following  data,  received  up  to  October  14,  have  been 
used,  viz :  The  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  131  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  Office ;  monthly  journals  and  means  147  and  152,  respectively,  from  the 
former;  reports  from  29  sunset  stations  ;  240  monthly  registers  from  voluntary  observ- 
ers ;  28  monthly  registers  from  United  States  Army  post  surgeons ;  marine  records ; 
international  simultaneous  observations  ;  monthly  reports  from  voluntary  observers 
in,  and  the  local,  Weather  Service  of,  Missouri;  reliable  newspaper  extracts  ;  special 
reports. 

BAROMETRIC  PRESSURE. 

Upon  chart  No.  II  is  shown  by  the  isobaric  lines  the  general  distribution  of  atmos- 
pheric pressure,  as  reduced  to  the  sea  level,  for  the  month.  East  of  the  Rocky  Mount- 
ains the  pressure  during  the  month  has  been  above  the  average  for  the  past  seven 
years  at  all  stations  except  Key  West,  Puuta  Rassa,  New  Orleans,  Vicksburg,  and 
Pembina,  at  which  stations  the  difference  is  zero.  The  excess  has  in  general  ranged 
from  0.02  at  the  other  stations  on  the  Gulf  coast,  0.05  along  the  Atlantic  coast,  in  the 
Lake  region  and  Northwest,  to  0.08  in  the  Ohio  valley.  On  the  Pacilic  coast  the  differ- 
ence is  very  small. 

The  local  barometric  ranges  have  been  greatest  over  the  Northwest  and  Lake  region 
and  over  a  narrow  belt  from  New  Orleans  to  Ohio  in  the  track  of  storm  area  No.  I,  and 
least  along  the  South  Atlantic  coast  and  from  Texas  to  CaUforuia.  Taken  by  dis- 
tricts, they  vary  as  follows:  Atlantic  states,  from  0.79  of  an  inch  at  Eastport  to  0.26 
at  Key  West;  Gulf  states,  0.42  at  Saint  Mark's  and  0.45  at  Indianola  to  0.82  at  New 
Orleans;  Tennessee  and  Ohio  valley,  0.72  at  Cairo  to  0.96  at  Cincinnati;  Lake  re- 
gion, 0.86  at  Oswego  and  0.71  at  Milwaukee  to  1.05  at  Port  Huron  ;  the  Northwest, 
0.66  at  Saint  Louis  to  1.05  at  Yankton  ;  Rocky  Mountains,  0.43  at  Santa  F6  to  0.59  at 
Denver;  Pike's  Peak,  0.37;  Western  Plateau,  0.31  at  Tucson,  Ariz.,  to  0.45  at  Pioche 
and  Winnemucca  and  0.66  at  Boise ;  California,  0.24  at  San  Diego  to  0.29  at  Red  Blulf 
and  0.31  at  Visalia  ;  Oregon,  0.72  at  Roseburg  and  0.89  at  Portland. 

Areas  of  high  barometer. — Of  these,  five  have  been  sufficiently  marked  to  merit  de- 
scription. 

No.  I.— This  area  was  present  off  the  coast  of  Oregon  and  Washington  Territory  at 
the  morning  report  of  September  1,  the  barometer  at  Portland  being  0.14  inch  aliovo 
the  normal.  The  area  moved  eastward,  and  on  the  morning  of  the  3(1  \\  as  (.  (Mitral  near 
Bismarck,  the  barometer  at  that  station  being  0.29  inch  above  the  nortii.il .  North  and 
northwest  winds  prevailed  throughout  the  Northwest,  the  Upper  Mississippi  and  Lower 
Missouri  valleys,  and  over  the  Upper  Lakes.  The  minimum  temperature  reported  was 
33^  at  Fort  Stevenson,  Dak.  Moving  southward,  the  area  was  central  at  North  Platte, 
Nebr. .  on  the  morning  of  the  4(.h,  barometer  0.22  inch  above  the  normal.  On  the  morn- 
ing of  the  5th  the  ai'ea  was  central  near  Cairo,  lU.,  barometer  0.12  inch  above  the  nor- 
mal;  the  tcni]i(  ratni()  in  the  Lower  Lake  region,  the  southern  portion  of  the  Upper 
Lakes,  and  lJi)|)er  Mississippi  valley  was  slightly  below  the  normal,  and  generally 
clear  weath((r  iirovailed  throughout  the  United  States,  excepting  in  the  extreme  North- 
west and  in  Maine.  During  the  6th  and  7th  the  area  moved  eastward  and  disappeared  off 
the  South  Atlantic  coast.  High  winds  were  rej)ortod  from  stations  on  Lake  Michign-n 
on  the  3d. 

No.  II— niadd  its  .•viiii(':n  ;iDc(i  in  the  Northwest  on  the  7th,  tliebiuoinclov  :i,t  Bismarck, 
Dak.,  at  tlic  iiiouiiiig  rciim  l-  being  0.25  inch  above  the  noriiKil.  I  'rosl  was  reported 
from  Fort  Slcvcnson  :mi(I  I  )ciid  wood,  l);ik.  The  morning  r(\port  ol'  Ihc  SIh  showed  tho 
area  con trMl  hcit  i'.rvi  kciii  idi;^,  Minn.,  li;M'(>nic(,er  0.21)  inch  al)(iv(i  (lid  iiiirninl.  Light 
frost  was  rc|iai  lc(l  IVoni  I  iii.vcnpoi  l ,  loNv;i,.  y\l,  I  ailrrndon  ivpoi  l,  of  9(h,  the 
pressures  a.t  all  HLalJons  caul,  Mrc  M issisNi ppi  l.'ivcr,  cxccptiiiu-  ihoHo  in  Mkn  Now  En- 
gland Rta.tcs,  w(•T(^  a-l)()v.^  lUo  normal,  llie  .area,  l)(<in^  thon  (■(•nlral  ovci-  I ;.ak(^  Michi- 
gan. TIki  l,eniiHTa,inr('S  were  I.elow  I  he  normal  in  I  in'.  l,a.K(^  ivj;h.n,  (li,-  llpixn-  Mis- 
sissippi and  Ohio  va.lle.vK,  a-nd'l'ei  hnci',  and  i  n  the  M  idd     a  nd  iSen  I  li  A  l.lantic  stalw. 

CanlJoiiarv  (>n■-HlH)n^  .sij.vnaJn  weic  mdeivd  n|i  a,|,  I'.'.  l.'i  a.  ni.  id'  I  he  Sl  li  ;ii  Sandy  Hook, 
Atlantic,  City,  a.nd  ('a,|ie  M.av.  'i'he  Ni);na,lM  were  |iiNlilleil  h\  v.doeili.^s  oT  ;!r.  Iniles  at 
Cape  May,  30  iniles  .a,l,  A  Mantle  < and  :!2  miles' a,l.  Sanil.v  ili.oK.  The  winds,  ^^lli(■ll 
had  been  son tlierl.v  i.n  the  SiniMi  AYlanlie  ei.a.Ml,  veered  (i.'llie  iii.rlh  diirin:;-  tlio  niglit 
of  the  Kill,  a.nil  liitdi  windM  I.  :  1 1 1 1 1.  m  al  Caj 'e.  LooNoii I,  and  2r>  miles  .at  Capo  ll(>nry— 
wore  reporl-ed  a,(,  ii.  ii I  n  i li  I  i  d  l  ha  I.  ila  l  e.,  ( 'a  ul  iuiiarv  .sienals  wiM'o  onloroil  at  (\Vpo 
llonry,  Kitlyliuwk,  (i.ape  llatteras,  IMaroii,  Cape  l.i.olvoiit,  and  Sniitiiville  at  mid- 
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Paper  35. 

MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1879. 

INTRODUCTION. 

In  preparing  this  review,  the  following  data,  received  up  to  October  14,  have  been 
used,  viz :  The  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  131  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  Office ;  monthly  journals  and  means  147  and  152,  respectively,  from  the 
former ;  reports  from  29  sunset  stations  ;  240  monthly  registers  from  voluntary  observ- 
ers ;  28  monthly  registers  from  United  States  Army  post  surgeons ;  marine  records  • 
international  simultaneous  observations ;  monthly  reports  from  voluntary  observers 
in,  and  the  local  Weather  Service  of,  Missouri;  reliable  newspaper  extracts;  special 
reports. 

barometric  pressure. 

Upon  chart  No.  II  is  shown  by  the  isobaric  lines  the  general  distribution  of  atmos- 
pheric pressure,  as  reduced  to  the  sea  level,  for  the  month.  East  of  the  Rocky  Mount- 
ains the  pressure  duriag  the  month  has  been  above  the  average  for  the  past  seven 
years  at  all  stations  except  Key  West,  Punta  Rassa,  New  Orleans,  Vicksburg,  and 
Pembina,  at  which  stations  the  difference  is  zero.  The  excess  has  in  general  ranged 
from  0.02  at  the  other  stations  on  the  Gulf  coast,  0.05  along  the  Atlantic  coast,  in  the 
Lake  region  and  Northwest,  to  0.08  in  the  Ohio  valley.  On  the  Pacific  coast  the  differ- 
ence is  very  small. 

The  local  harometric  ranges  have  been  greatest  over  the  Northwest  and  Lake  region 
and  over  a  narrow  belt  from  New  Orleans  to  Ohio  in  the  track  of  storm  area  No.  I,  and 
least  along  the  South  Atlantic  coast  and  from  Texas  to  CaUforuia.  Taken  by  dis- 
tricts, they  vary  as  follows:  Atlantic  states,  from  0.79  of  an  inch  at  Eastport  to  0.26 
at  Key  West ;  Gulf  states,  0.42  at  Saint  Mark's  and  0.45  at  Indianola  to  0.82  at  New 
Orleans;  Tennessee  and  Ohio  valley,  0.72  at  Cairo  to  0.96  at  Cincinnati;  Lake  re- 
gion, 0.86  at  Oswego  and  0.71  at  Milwaukee  to  1.05  at  Port  Huron ;  the  Northwest, 
0.66  at  Saint  Louis  to  1.05  at  Yankton ;  Rocky  Mountains,  0.43  at  Santa  F6  to  0.59  at 
Denver;  Pike's  Peak,  0.37;  Western  Plateau,  0.31  at  Tucson,  Ariz.,  to  0.45  at  Pioche 
and  Winnemucca  and  0.66  at  Boise ;  California,  0.24  at  San  Diego  to  0.29  at  Red  Blnli' 
and  0.31  at  Visalia  ;  Oregon,  0.72  at  Roseburg  and  0.89  at  Portland. 

Areas  of  high  barometer. — Of  these,  five  have  been  sufficiently  marked  to  merit  de- 
scription. 

No.  I.— This  area  was  present  oif  the  coast  of  Oregon  and  Washington  Territory  at 
the  morning  report  of  September  1,  the  barometer  at  Portland  being  0.14  inch  above 
the  normal.  The  area  moved  eastward,  and  on  the  morning  of  the  3d  Avas  central  near 
Bismarck,  the  barometer  at  that  station  being  0.29  inch  above  the  normal.  North  and 
northwest  winds  prevailed  throughout  the  Northwest,  the  Upper  Mississippi  and  Lower 
Missouri  valleys,  and  over  the  Upper  Lakes.  Tlie  minimum  temperature  reported  was 
33^  at  Fort  Stevenson,  Dak.  Moving  southward,  the  area  was  central  .at  North  Platte, 
Nebr..  on  the  morning  of  the  4th,  barometer  0.22  inch  above  the  normal.  On  the  morn- 
ing of  the  5th  the  .■in\'i  was  central  near  Cairo,  111.,  barometer  0.12  incli  above  the  nor- 
mal ;  the  tciiiix  rature  in  the  Lower  Lake  region,  the  southern  portion  of  the  Upper 
Lakes,  and  Ui)]>er  Mississippi  valley  was  slightly  below  the  normal,  and  generally 
clear  weatht^r  prevailed  throughout  the  Unitetl  States,  excepting  in  the  extreme  North- 
west and  in  Maine.  During  tbo6tli  and  7th  the  area  moved  eastward  and  disappeared  otf 
the  South  Atlantic  coast,  lligli  winds  were  reported  from  stations  on  Lake  Michisran 
on  the  3d. 

No.  II— madeitHai>pr;n:iiicc.  in  lll(^  Noilliwewt  on  IlioTlli,  tli(i  baTonu-l  or  :it  Bismarck, 
Dak.,  at  the  niornini;  rcpcii  l,  hcin.;- (l.'-'5  inch  :il>(.v(i  tlio  iionn:il.  l''i-os|.  was  reported 
from  Fort  Stevenson  n.nil  I  )c;mI  wood ,  I  ):i,k.  mornini;-  ol'  I  li(>SMi  showed  the 

areacoutriil  nc.-i.i-  I'nvrL.'nridi;,'.,  Minn.,  l.;M-oni.'(,,T  d.'J'.)  incli  :ibov(^  I  luMiornial.  Light 
frost  was  rc|H,il  1(1  IVoni  1  i.iv(  iipoil.,  Al,  (ho  niloinoon  rr|.,!,|,  o|'  llio  9lh,  the 

pressures  ;i,t  ,sl.;ition,M  o:i,,sl,  oT  IJio  M  isNissi  |i|  n  i;i\or,  o\co|itini;  IIion,i  in  iUo  New  En- 
gland Statow,  \v<'ro  ,•lI)ov(^  l\u^  noiMKil,  lh(<  .•iiva,  lioin;;  IIkmi  ooni  r:il  ..vor  1  ;Mk^^  Michi- 
gan. The  toinpoTMlnros  wore  l>olo\v  l  lio  noi  niiil  in  I  in',  l,;iko  iciMon,  llio  Upper  Mis- 
sissippi Oliio  v;illo.VH,  ;in<l 'r<-n noMsoo,  and  i  n  Mio  M  idd lo  a  nil  ,Soii I  It  A l,l:i,ntio  sl^aies. 
Cantinnarv  oli-slioio,  KionaJs  woro  oidoird  np  al,  l:.Mr.  a.  ni.  ol  i  Uo  >S(li  a.l.  Sandy  Hook, 
Atla.nMo  City,  a.nil  ( 'a.po.  May.    'I'lio  ,a.;naJ,M  \Mao  jiiMlili.al  by  yoli.oil  i.'s  of  3;,  Inil.-s  at 

Capo  Ma.y,  ;;d  niilos  al,  A  Man  l.io  (' 1 1,  n  ,  .■   niil,^  ai  Sandy  ilook.    Tlu^  winds,  which 

had  hooii  ,Moiil,lioil.v  on  tho,  Soiilli  Allanlio  ooaNi,  vonvd  I ..  t  lio  norl  li  .1  u  li  n  o'  ( lio  niglit 
of  l.lio  HMi,  and  Iii-li  winds  -I,-:  niilos  ai  ( 'apo  Lookout  and  nnlos  at  ('ap(^  llonrv— 
woro  irpoi  lcl  ai  iniilniglil,  of  l.liatdalo.  Canlionary  .si-nals  woro  ord,-r,-d  at  (\"ipo 
llenr.v,  Kil,t_vliuwk,  (Jape  llattonis,  J\la,oon,  ( 'a.po  Lookout,  and  Snulluille  at  mid- 
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night  of  the  Stli.  These  signals  were  lowered  at  6.30  p.  m.  of  the  9th,  having  been 
fully  justified.  During  the  9th,  10th,  and  11th  the  area  moved  eastward,  and  at  mid- 
night of  the  11th  was  oft'  the  New  England  and  Middle  Atlantic  coasts.  On  the  morn- 
ing of  the  12th  it  had  disappeared. 

No.  Ill — made  its  appearance  on  the  Oregon  coast  on  the  9th,  the  barometer  having 
risen  during  the  night  of  the  8th  at  all  stations  on  the  Pacific  coast  north  of  Sacra- 
mento, Cal.  At  the  morning  report  of  the  10th,  the  barometer  at  Portland,  Oreg.,  was 
0.25  above  the  normal.  The  barometer  continued  rising  rapidly  in  Oregon,  and  thence 
eastward  to  Datota,  the  most  rapid  rise  being  at  Virginia  City,  Mont.,  a  rise  of  0.21 
in  eight  hours  being  reported  from  that  station  at  the  afternoon  observation  of  the 
lOih.  The  area  moved  slowly  to  the  southeast,  and  on  the  morning  of  the  13th  was 
central  near  North  Platte,  Ne'br.,  where  the  barometer  was  0.28  above  the  normal.  At 
the  morning  report  of  the  14th  the  area  was  central  near  Cairo,  111. ;  thence  during 
the  14th,  15th,  and  16th  it  moved  northeastward  over  the  Ohio  valley,  the  Middle  At- 
lantic, and  New  England  states,  and  disapx)eared.  Generally,  cool  weather  marked 
the  passage  of  this  area  across  the  country.  Frost  was  reported  from  Dodge  City  on 
the  11th  and  Davenport,  Iowa,  on  the  14th.  The  minimum  temperatures  for  the  month 
were  induced  by  this  area  at  Cheyenne,  North  Platte,  Vicksburg,  Miss.,  New  Orleans, 
La.,  and  Mobile,  Ala. 

No.  IV — appeared  in  the  Northwest  on  the  17th,  the  Bismarck  barometer  being  0.27 
inch  above  the  normal  at  the  midnight  report  ,of  that  date.  At  the  morning  report  of 
the  18th,  the  barometer  was  0.34  inch  above  the  normal  at  Bismarck  and  Breckinridge, 
and  was  rapidly  rising  on  the  Upper  Lakes  and  in  the  Upper  Mississippi  and  Lower 
Missouri  valleys.  Moving  southeastward,  it  was  central  at  Davenport,  Iowa,  on  the 
morning  of  the  20th ;  thence  moving  northeastward,  it  was  central  on  Lake  Huron  on 
the  morning  of  the  21st,  and  at  Chatham  on  the  morning  of  the  22d.  The  pressures 
remained  high  in  New  England  and  the  Middle  Atlantic  states  and  the  maritime  prov- 
inces of  Canada  during  the  22d,  and  gradually  fell  on  the  approach  of  low  area  No. 
VII.  The  minimum  temperatures  reported  during  the  passage  of  the  area  were  Breck- 
enridge,  Minn.,  24°  on  the  18th,  36°  at  Saint  Paul  and  Dubuque,  and  34  degrees  atDes 
Moines  on  the  20th.  These  were  the  minimum  temperatures  for  the  month  at  these 
stations.  Cautionary  signals  were  ordered  up,  in  advance  of  this  area,  at  Cape  Hat- 
teras.  Lookout,  Kittyhawk,  and  Macon  at  the  midnight  report  of  the  19th ;  at  Cape 
Henry,  Wilmington,  and  Smithville  at  9.20  a.  m.  of  the  20th  ,•  and  from  Norfolk  to 
New  Haven  during  latter  part  of  the  20th  and  morning  of  21st.  The  signals  at  Smith- 
ville and  Wilmington  were  lowered  at  11.50  p.  m.  on  the  21st,  those  from  Norfolk  to 
New  Haven  on  the  afternoon  and  midnight  of  the  22d,  and  at  Macon,  Cape  Lookout, 
Cape  Hatteras,  Kittyhawk,  and  Cape  Henry  at  9  a.  m.  of  the  23d,  having  been  fully 
justified.  The  maximum  velocity  of  wind  reported  was  47  miles  at  Cajje  Henry. 
Cautionary  signals  were  ordered  up  at  Indianola  and  Galveston  at  the  afternoon  ob- 
servation of  the  19th.  The  signals  were  not  justified  at  these  stations,  but  rough 
weather  and  high  north  winds  were  experienced  on  the  Gulf,  and  eleven  vessels 
were  lost  on  the  19th  near  Santa  Anna,  Mexico,  during  "  a  severe  norther." 

No.  V — followed  in  rear  of  low  area  No.  VII.  At  the  morning  report  of  the  23d,  the  line 
of  0.30  inch  above  the  normal  pressure  embraced  within  its  limits  Bismarck,  Breckeu- 
ridge,  and  Pembina.  The  temperature  at  Pembina  at  this  report  was  19°  (26°  below 
the  normal),  the  minimum  temperature  reported  from  any  station  within  the  United 
States  during  the  month.  The  temperatures  reported  from  stations  in  the  United 
States  were,  with  a  few  exceptions,  below  the  normal.  The  pressure  continued  increas- 
ing in  the  Northwest  during  the  23d,  the  area  remaining  nearly  stationary  during  that 
day.  Moving  first  southeastward  and  then  eastward,  the  area  was  central  in  Iowa  on 
the  morning  of  the  24th,  at  Indianapolis,  Ind.,  on  the  morning  of  the  25th,  and  at  Al- 
bany on  the  morning  of  the  26th.  The  jjressures  remained  above  the  normal  in  the 
eastern  portion  of  the  United  States  during  the  remainder  of  the  month,  the  area  being 
central  off  the  South  Atlantic  coast  at  the  midnight  report  of  the  30th.  This  area  was 
accompanied  by  very  low  temperatures,  the  minima  temperatures  lor  the  month  for 
the  Upper  Mississippi  and  Ohio  valleys,  the  Lake  region.  New  England,  and  the  Mid- 
dle and  South  Atlantic  states.  Frost  was  reported  from  Yankton  on  the  morning  of 
the  24th;  from  Toledo,  Ohio,  Indianapolis,  Ind.,  Cairo,  111.,  Cincinnati,  Ohio,  and  Pitts- 
burgh, Pa.,  on  the  morning  of  the  25th;  and  from  Burlington,  Vt.,  Albany,  N.  Y.,  New 
Haven,  Philadelphia,  Washington,  D.  C,  Lynchburg,  Va.,  and  Charlotte,  N.  C,  on 
the  morning  of  the  26th.  Cautionary  off-shore  signals  were  ordered  in  advance  of  this 
area  at  Capes  Lookout  and  Hatteras  at  6.42  p.  m.  of  the  24th.  These  were  changed  to 
cautionary  signals  at  midnight  of  the  same  date,  and  signals  were  ordered  up  at  Cape 
Henry,  Kittyhawk,  Macon,  and  Norfolk.  The  signals  were  lowered  at  11.50  p.  m.  of 
the  26th,  having  been  fully  justified.  The  off-shore  signals  ordered  on  the  New  En- 
gland and  New  Jersey  coasts  are  considered  in  connection  with  low  area  No.  VII. 

Areas  of  loiv  barometer. — Nine  areas  have  been  sufficiently  marked  to  merit  descrip- 
tion, but  the  centers  of  only  seven  have  followed  tracks  well  enough  defined  to  enable 
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them  to  be  properly  located  on  the  charts.  The  tracks  of  these  seven  are  shown  on 
Map  No.  I. 

No.  I.— This  storm  was  a  continuation  of  low  area  No.  XI,  described  in  the  August 
Review.  Onthe  morning  of  the  1st  the  area  was  central  over  the  Gulf  of  Mexico,  south- 
west of  New  Orleans,  at  which  station  the  barometer  was  0.45  inch  below  the  normal 
and  the  wind  was  blowing  with  a  velocity  of  26  miles  from  the  cast.  Cautionary 
signals  had  been  ordered  up  at  Indianola,  Galveston,  New  Orleans,  Port  Eads  and 
Mobile,  on  the  morning  of  August  30th,  and  were  still  displayed,  and  had  been  iustitied 
at  all  the  stations,  excepting  Mobile.  East  of  the  Eocky  Mountaius,  exceptino-  in  the 
extreme  northwest,  the  barometer  was  below  the  normal.  Cloudy  weather  and  rain 
were  reported  Irom  the  southern  portion  of  the  South  Atlantic  'states,  the  Eastern 
Gulf  States,  and  from  Tennessee.  At  the  afternoon  report  of  the  1st  the  storm  was 
central  northwest  of  New  Orleans.  The  barometer  had  continued  to  fall  rapidlv  in 
the  Lower  Mississippi  valley,  being  now  0.61  inch  below  the  normal  at  New  Orleans 
0.41  at  Vicksburg,  0.29  at  Shreveport,  and  0.36  at  Mobile.  The  barometer  had  risen 
slightly  in  the  Lake  region ;  elsewhere  it  had  fallen.  Cloudy  weather  and  rain  con- 
tinued in  the  Mississippi  valley,  the  Eastern  Gulf  and  South  Atlantic  states,  and 
Tennessee,  and  were  reported  from  the  Ohio  valley.  Light  rains  were  reported  from 
Chicago,  Toledo,  and  Milwaukee.  High  winds  were  reported  from  Indianola,  Gal- 
veston, and  New  Orleans,  the  maximum  velocity  reported  being  40  miles  at  the  latter 
station.  The  temperature  had  fallen,  since  last  preceding  report,  in  the  Lake  reo'io  n 
aud  thence  southward  to  the  Gulf  states  ;  elsewhere  it  had  risen.  Cautionary  si<rl 
nals  were  ordered  up  at  Toledo  and  Sandusky.  At  the  midnight  report  the  area  was  cen- 
tral in  southern  Mississippi.  The  barometer  remained  nearly  stationary,  but  hadriseu 
slightly  at  the  Gulf  stations.  The  wind  at  New  Orleans  had  veered  to  W.,  and  at  the 
time  of  the  report  was  blowing  with  a  velocity  of  26  miles.  Maximum  velocity  since 
last  report,  36  miles.  The  wind  at  Mobile  remained  southeast,  and  the  signal  at  that 
station  had  been  justified.  The  area  of  cloud  and  rain  had  extended  itselt  northward, 
generally  cloudy  weather  aud  numerous  rains  being  reported  from  the  Lake  region. 
Heavy  rain  (1.69  inch  in  8  hours)  accompanying  a  thunderstorm  was  reported  from 
Sandusky ;  heavy  rainfalls  were  also  reported  from  Indianapolis,  Louisville,  and 
Chattanooga.  The  temperatures  remained  nearly  stationary.  Cautionary  signals 
were  lowered  at  Indianola  and  Galveston,  and  ordered  up  at  Cleveland,  Detroit,  and 
Port  Huron.  On  the  morning  of  the  2d  the  storm  was  still  central  in  southern  Missis- 
sippi, having  moved  slowly  northward.  The  barometer  had  risen  rapidly  in  the 
Gulf,  a  rise  of  0.22  inch  in  8  hours  being  reported  from  New  Orleans.  It  liad'fallen  in 
the  Lake  region,  the  South  Atlantic  states,  Tenuessee,  and  the  Ohio  valley.  The 
temperatures  had  risen  slightly  in  the  same  districts,  and  in  the  Eastern  Gulf  states 
and  Lower  Mississippi  valley,  the  greatest  rise,  9°  in  8  hours,  was  re])orted  from 
Louisville.  The  winds  in  the  Lower  Lake  regicm  and  southern  portion  of  the  Upper 
Lake  region  IkkI  become  NE.  or  E.,  and  a  velocity  of  25  miles  was  reported  fnmi 
Toledo,  Ohio.  Cloudy  weather  and  rain  prevailed  in  the  Lake  region,  Tennessee,  the 
Ohio  valley  .-mil  I  he  South  Atlantic  Htat-es.  Heavy  rain  was  reported  from  Indian- 
apolis and  C:inciniiati.  Cloudy  weather  w;is  reitorl  cd  from  the  Middle  Atlantic  states, 
with  light  rain  at,  Lyueliburg,  Va.  Wc\s(,  of  tlio  IMiH,sissi|.|)i  river,  clear  weather  pre- 
vailed, and  a  slight  fall  in  tenll)(>ratllr(^  w;i.s  n^porlcd.  The  alternoon  reiiort  of  the  2d 
showedlhe  Hi,onii  eeiitrMl  at  N;i,shville,  'i'enii.  Cloudy  weather  .•nid  rain  prevailed 
from  the  ]\1issisMi|.|)i  river  north  ol'  \'iek,shurg  in  New  England.  The  l).-ironieter  had 
ri,sen  slightly  in  New  laigland,  rhe  Norl  liwest  and  in  the  Gulf  slates,  elscwlunv  it  had 
I  Tall,  (1.1  1  ineh  in  K  honi-.s.  beiui;-  renorted  IVoui  Nashville.  In 


fallen,  the 
New  England  a,n 
fallen.  Caution; 
Ga.,  to  New  Yorl 
Erie,  Grand  1  l,i.v< 
uiidniglit  of  the : 
The  barouielcr  h 
states  and  norl  lH 
station.'iry  oi-  ris 
rainl'aJlM,  1.70  im 
from  ('inc.innati,  \veT( 
the  morning  ri'porl,  o 
barometer  0.54  inch  h 
and  Tennessee,  .a.nd  li 


I  lall( 


n  portion  ol 
II  sli-hl.ly. 
I,  from  liK 
wei-e  reporl 

:;, 

w  Ih, 
faile 


states;  <^lNewh(■l■l^  il 

atnro.  Ch^a  r  or  pai  l  I y  e 
valley,  and  tlni  Middle  : 
weatiier  coiitiniied.  (1 
Dnlllth,  i:.o.  he.Mler,  0,iw 
the  dep|■|^HMioll  w.a.N  eeiil 
The  Iiaiomelcr  had  fallei 


1  hours,  being  reported 
>  JMississippi  I  he  leniperat.nre  had  ri.sen  ;  (  l.xew  Il<■rl^  ith.ad 
were,  ordered  lip  on  th(^  AtlanI  ic  eoa.Nl,  lioni  Sa.\  .■ilinall, 
Uakey  .-It  Iliifl'aJo,  Chicago,  Milwaukee",  and  Seel  ion  One, 
ion  'I'liree.  'Phe  .mI orni  conti lined  nio\  iiig  north,  and  at 
ral  at  I  ;oii  i,s\' i  I  hi ;  liajoiiiel  er  0,  .SI  inch  Ixdiiw  Hie  iioriii.aJ. 
Ihe  l-a.k.<  region,  lUo  Ohio  valley,  tlu^  JMiddh>  Allanlie 
if  llH^Soiilh  /Vliantie,  .sl.ales;  .ds.-wh.M'e  il,  had  reniaiue<l 
Tll(^  (einpera.tiin-  ii'iiiained  iieai'U  Mtatiomiry.  Heavy 
diaiiapoliN,  i„,  h    from   Loii i.sv i I h",  and  *  1.23  inoll 

.  ( !aii(  ionary  Mignals  ^^  <>|■e  orden^d  for  . Alpena.  At 
Hie  Niorii,  was  .•eiilral  in  Wesl.Mn  Ohio,  (^ineinuati 
normal,    'fli,.  l..a.n.mel,,M    had  risen  in  (li,.  Nerlhwest 

'■■M'kII.V  il  l-ake  re.;,on  .and   (l„<  Middle  Atlantic 

led  neail\  slalion.ary,  w  i  I  ii  si  i  -  li  t  e  liaii  .;vs  in  toinpcr- 
eallM  r  |.i,  \:Mled,  ..veept  in  Ml,"  hake  iveion,  the  Ohio 
li  Allaiilir  slaJi's,  in  wliieli  dislriels  (dondy  and  rainy 
IN    si'Miati  nrdered    for   flseana  h.i,  Maniuefto, 

ISeelHHi  Sin.  A  I,  (lie  aflernoon  n"porl.  of  I  he  liOMi, 
I'oit,  Union  l.a,ioinel.>r  (l.dK  ineli  ludo^  l]u'  mu'nnil. 
in  .•^dva,m■l^of  I  heceider,  (he greatest  fall,  0.21  inch  in 
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normal 
Lakes. 


8  hoxirs,  being  reported  from  Saugeen,  and  had  risen  rapidly  m  rear  of  the  center,  the 
o-reatest  rise,  0.32  inch  in  8  hours,  being  reported  from  Cincinnati.  The  temperature  had 
fallen  in  the  Lake  region,  Tennessee,  and  the  Ohio  valley,  the  South  Atlantic  states  and 
New  Euffland :  elsewhere  it  had  remained  stationary  or  had  risen  slightly.  Cautionary 
sifmals  ^^ere  ordered  down  at  Savannah  and  Charleston.  High  winds  were  reported 
from  Duluth,  Milwaukee,  Grand  Haven  and  Erie  on  the  lakes,  and  Kittyhawk  and 
Sandv  Hook  on  the  Atlantic  coast.  Heavy  rain  continued  m  the  Lake  region.  Ihe 
weather  in  the  South  and  Middle  Atlantic  states  was  rapidly  clearing.  At  midnight  ot 
3d  the  storm  was  central  ou  Lake  Huron,  Saugeen  barometer  O.bl  mch  below  the 
mal  with  N.  to  W.  winds  in  the  Upper  Lake  region,  and  SE.  to  SW.  on  the  Lower 
East  of  the  Mississippi  river  the  pressures  remained  below  the  normal, 
excepting  in  Maine,  but  were  slowly  recovering  south  of  the  Lakes  and  west  of  the 
Middle  Atlantic  states.  In  the  Middle  Atlantic  states  and  New  England  and  in 
Canada,  the  barometer  continued  falling.  High  winds  were  reported  from  Sandusl^ , 
Cleveland  and  Alpena.  Clear  or  partly  cloudy  weather  prevailed,  excepting  m  the 
Lake  region  New  England,  and  the  northern  portion  of  the  Middle  Atlantic  states. 
Cautionary  sin-nals  were  ordered  down  from  Smithville  to  New  York,  having  been  jus- 
tified at  ail  stations  north  of  Cape  Hatteras.  On  the  morning  of  the  4th  the  storm  was 
central  midway  between  Parry  Sound  and  Toronto,  with  NW.  to  W.  winds  m  the 
Lake  region.  Winds  exceeding  25  miles  per  hour  iu  velocity  were  reported  Irom  Alpena, 
Sau<reen,Toledo,Sandusky,Cleveland,  Erie,  Buffalo  and  Kingston,and clearing  weaoher 
with  rising  barometer,  was  reported  from  the  Lake  region.  North  of  Tennessee  aucl 
east  of  the  Mississippi  river  the  winds  still  remained  under  the  influence  ot  the  storm. 
At  the  afternoon  report  the  storm  was  central  northwest  of  Montreal.  High  winds 
were  reported  from  Alpena,  Erie,  Rochester,  and  Kingston,  as  occurring  dunug  the 
precedino-  eight  hours,  but,  at  the  time  of  report,  the  winds  had  fallen  to  brisk,  and 
simals  were  ordered  down  at  all  stations  on  the  Lakes,  excepting  Port  Huron.  1  res- 
sures  were  rapidly  recovering  in  rear  of  the  storm,  a  rise  of  0.30  inch  being  reported 
from  Kino-ston.  The  storm  continued  moving  northeastwar.l,  and  at  midnight  ot  the 
4th  was  central  north  of  Quebec.  Cautionary  signals  were  ordered  down  at  Port 
Huron  On  the  morning  of  the  5th  the  centei  was  too  far  north  of  the  Signal  Service 
stations  to  accurately  locate  it.  The  pressures  on  the  Lakes  rapidly  recovered  under 
the  influence  of  the  area  of  high  barometer,  then  central  in  the  Ohio  valley.  'Ihis 
storm  was  very  severe  on  Lakes  Huron  and  Erie,  and  many  accidents  to  vessels  were 
reported.  The  steamo  Btirtxchtj  was  lost  on  Lake  Huron.  The  maximum  velocity  of 
wind  during  the  storm  was  43  miles  at  Sandusky  at  y.45  p.  m.  on  the  3d.  A  number 
of  casualties  resulting  from  this  storm  have  been  reported  from  New  Orleans.  A  fleet 
of  coal  boats  was  sunk  above  the  city,  loss  estimated  at  $103,000.  The  steamboat 
Trenton  was  capsized,  and  with  her  cargo  proved  a  total  loss;  value  $-25,000.  At 
Berwick  and  Morgan  City  the  loss  was  estimated  at  about  $50,000,  and  several 
men  were  washed  overboard  from  vessels  and  drowned  in  Calcasieu  Pass.  At  Mander- 
ville  on  Lake  Pontchartrain,  the  damage  to  small  boats,  houses,  &c.,  was  estimated 
at  $5  000  The  damage  to  the  cotton  crop,  in  districts  visited  by  the  storm,  was  esti- 
timated  at  about  10  per  cent,  of  the  value  of  the  crop.  Considerable  damage  was  also 
caused  to  the  sugar  crop.  . 

No.  II— made  its  appearance  in  Manitoba  on  the  4th,  and,  pursuing  a  course  a  little 
south  of  east,  was  central  on  the  morning  of  the  5th  NE.  of  Pembina,  and  on  the 
mornino-  of  the  Oth  on  Lake  Superior.  At  the  afternoon  report  it  was  central  on  the 
easternlihore  of  Lake  Superior;  thence  pursuing  a  NE.  course,  it  passed  too  far  north 
to  permit  its  path  to  be  accuratelv  charted.  This  area  was  accompanied  by  light 
rains  on  the  Upper  Lakes  on  the  5th  and  6th,  and  on  the  Lower  Lakes  on  the  latter 
date  Cautionary  .signals  were  ordered  up  at  Diiluth,  Marquette,  Escanaba,  Mil- 
waukee, and  Section  One,  (Jrand  Haven  and  Section  Three  and  Chicago  on  the  after- 
noon of  the  5th,  and  at  Sandusky  on  the  morning  of  the  6th,  and  were  lowered  at 
midnio'ht  of  the  6th,  having  been  justified  at  all  stations,  excepting  Duluth  and  San- 
dusky? by  maximum  velocities  of  W.  27  miles  at  Milwaukee,  SW.  28  at  Marquette, 
and  W.  30  at  Grand  Haven.  The  lowest  barometer  reported  during  the  passage  of  this 
depression  was  29.71  inches,  0.28  inch  below  the  normal  at  Marquette  on  the  morning 
of  the  6th.    No  disasters  were  reported  from  any  of  the  lake  stations. 

No.  Ill— was  central  in  Nebraska  at  the  midnight  report  of  the  6th ;  Omaha  barom- 
eter 0.14  ineh  below  the  normal.  Light  rain  had  fallen,  since  the  afternoon  report,  at 
Yankton  and  Saint  Paul ;  elsewhere,  throughout  the  United  States,  clear  or  partly 
cloudy  weather  prevailed.  The  temperature  was  below  the  normal  in  the  Upper 
Mississippi  valley,  the  Upper  Lake  region,  and  on  Lake  Erie.  On  the  morning  of 
the  7th  the  barometer  had  fallen  in  the  Upper  Lake  region,  and  had  risen  rapidly  m 
the  Lower  Missouri  valley.  The  temperature  had  remained  nearly  stationary. 
Cloudy  weather  and  light  local  rains  were  reported  from  stations  m  the  Upper  Lake 
reo-ion.  Heavy  rain  had  fallen  during  the  night  at  La  Crosse,  and  light  rain  at  Samt 
Paul  but  at  the  time  of  the  report  the  rain  had  ceased,  and  clear  or  partly  cloudy 
weather  was  reported;  S.  to  W.  winds  prevailed  in  the  Lake  region.    At  the  after- 
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noon  report  the  depression  was  central  near  Detroit ;  Detroit  and  Port  Huron  harom- 
eters  0.16  inch  below  the  normal.  The  barometer  had  fallen  in  the  Lower  Lake  rcnou 
and  m  Ohio,  and  had  risen  in  the  Northwest.  Cloudy  weather  and  local  rains  were  re- 
ported Irom  the  Lalie  region,  and  from  Tennessee  and  the  Ohio  valley.  Hio-hNW.  winds 
maximum  velocities  28  and  32  miles,  were  reported  from  Milwaukelj  and  Grand 
Haven    Cautionary  signals  were  ordered  up  at  Bulfalo,  Erie,  Cleveland,  and  Section 
Five,  Sandusky,  Toledo,  Detroit,  and  Port  Huron  on  the  lakes,  and  at  Cape  May 
Atlantic  City,  Barnegat,  and  Sandy  Hook  on  the  New  Jersey  coast.    At  midnight  the 
depression  was  central  near  Erie ;  Erie  barometer  0.24  inch  below  the  normal  Lio-ht 
rams  had  fallen  in  the  Lake  region,  the  Middle  Atlantic  states,  and  the  Ohio  valley 
but  m  the  latter  district  rain  had  ceased,  and  clear  weather  was  reported.  Hio-h 
westerly  winds,  maximum  velocity  29  miles,  were  reported  from  Sandusky.  Caution- 
ary signals  were  ordered  for  Lewes  and  New  York,  and  for  stations  on  the  New  En"-- 
land  coast  from  New  York  to  Portland,  and  the  cautionary  signals  on  the  New  Jersey 
coast  were  changed  to  off-shore  signals.    Moving  northeastward,  the  depression  was 
central  m  Vermont  on  the  morning  of  the  8th  ;  Burlington  barometer  0.31  inch  below 
the  normal.    The  barometer  had  risen  in  the  Upper  Lake  region  and  on  Lake  Erie 
Light  rain  had  fallen  in  the  Middle  Atlantic  states,  New  England,  and  Ontario 
Heavy  rain  accompanying  a  thunderstorm  was  reported  from  Boston.    At  the  after- 
noon report  the  area  was  central  in  Maine;  Portland  barometer  0.34  inch  below  the 
normal.    N.  to  W.  winds  prevailed  in  the  Lake  region  and  in  the  Middle  Atlantic 
States,  and  NW.  to  SW.  winds  in  New  England.    The  temperature  had  fallen  rapidly 
and  the  barometer  had  risen  in  the  Lake  region,  the  Middle  Atlantic  states,  the 
Upper  Mississippi  and  Ohio  valleys,  and  in  Tennessee.    Cautionary  signals  were 
ordered  down  at  New  York,  at  stations  on  the  New  England  coast,  and  ab  Buffalo 
Erie,  Cleveland  and  Section  Five  and  Sandusky,  having  been  justified  on  the  lakes 
by  maximum  velocities  of  SW.  28  miles  at  Buffalo,  W.  28  at  Erie,  W.  26  at  Cleveland 
and  W.  33  at  Sandusky.    At  midnight  the  storm  center  was  northeast  of  Eastport;' 
Eastport  barometer  0.32  inch  below  the  normal.    N.  to  W.  winds  prevailed  east  of 
the  Mississippi  river,  except  in  the  Gulf  and  South  Atlantic  states.    Cautionary  sig- 
nals were  ordered  down  at  Detroit  and  Port  Huron.    On  the  morning  of  the  9t'h  the 
depression  was  central  in  New  Brunswick,  and  thence,  pursuing  a  northeasterly 
course,  passed  beyond  the  limit  of  the  Canadian  stations,  and  the  pressures  in  New 
England  rapidly  rexovered  under  the  influence  of  the  area  of  high  barometer,  then  in 
the  Lake  region.    The  off-shore  signals  on  the  New  Jersey  coast  were  ordered  down 
on  the  afternoon  of  the 'Jth,  having  been  justified  by  maximum  velocities  of  wind, 
NW.  35  miles  at  Cape  May,  W.  32  at  Sandy  Hook.    This  storm  was  quite  severe  on 
Lake  Erie,  vessel  captains  reporting  very  rough  weather  and  high  winds  on  tli(>  lake. 

No.  IV.— During  the  7th,  the  barometer  fell  at  stations  in  Oregon  and  Wasliington 
Territory,  and  on  the  morning  of  the  8th  an  area  of  low  barometer  was  present  otf 
the  coast  of  Washington  Territory  ;  Olympia  barometer  0.25  inch  below  the  normal. 
The  temperature  rose  rapidly  during  the  afternoon  in  eastern  Idaho  and  Oregon,  and 
:in  northern  Nevada,  and  loll  rapidly  in  western  portions  of  Washington  Territory 
and  Oregon,  a  fail  of  17'^'  in  eight  lionrs  being  reported  from  Olympia,  and  one  of  18° 
from  Portland.  Tlie  baronn'tor  fell  rapidly  in  Idaho  and  tho  eastern  portion  of 
'Washington  Territory,  and  tlie  depression  moving  eastward  was  central  northeast  of 
I  Jmatilla  on  tlic  aftcriKion  of  tho  8th  ;  Umatilla  barometer  0.20  inch  below  tho  normal. 
The  liardmclci  rosi'  l  apidly  in  rear  of  the  (Icprcssioii,  and  light  rains  wore  reiiortedfrom 
'01ymi)i:i,  and  I'ortland.  During  the  evening  (ho  toni])erature  rose  in  Montana,  a  rise 
■of  20-  being  reported  from  Virginia  City,  .-ind  the  depression  moving  soutlu>;i,st\var(l 
was  cenlral,  at  the  midnight  report,  n'cur  Boise  City,  Idaho  barometer  O.vM  inch 
.below  the  normal  ;  (lu^nce  moving  ca-stw.'ird  it  was  central  northwest  of  Virginia.  City 
on  the  morning  of  tin-.  Dili,  barometer  0.27  inch  below  tho  normal.  At  t-lie'a Iternonii 
report  it  was  central  in  Mi.ntaiia, ;  at  this  ivpoii,  with  tlio  exception  of  light  rains  at 
>01ym|)ia..  Wash.,  I'ortland  and  h'oselmrg,  Orcg.,  .■ind  loenl  rains  in  Texas  and  New 
England,  clear  or  jiartly  cloudy  wea.tluir  prc\ .'i  i  led  I  liroiighout  the  United  States.  So 
far,  no  [H'eci |)i tation  had  lakcu  place  in  liont  of  (he  deiiression.  Tho  teurperatnre 
continued  to  rise  rapidly  in  mlvMncc  ;nnl  Cull  rapidly  in  irar  of  I  ll(^  d(-pression,  which, 
;it  mi.lriiglil,  w.-is  iu  Dukolu.,  ISiKm.-ivck  l>a^om(^ier  0.21  inch  below  the  lun-mal. 
Thun.ler  stmiiis  wiuc  rcpmtcl  fnun  Saint  Lonis  and  Cairo:  elsewhert-,  excep!  .ul  a  few 
of  ihr  (iuW  NlutiouM,  clc'iT  oi-  purllv  clondy  weutli(-r  prevuilc<l.  IMovinn  .s,in  I  lu-ast- 
wai-d,  tim  dcprcNsion  wusrcniiul  in  Jvansas  on  t  ho  morning  of  I  lu'  lOMi  :  Norlli  IMatto 
.111,(1  ()muli:i,  b.'u-omrliTM  O.'.'l  inch  below  (he  noinml.  Clomly  wi'uHicr  was  reported 
in  lln;  Lower  MiNsouri  yuiley  uiul  lightruiu  wus  l;i  11  i  ng  a  t '( '.'i  i  lo  ,-111(1  S;i.iiit  houis. 
.Mast  of  Ihe  Mi.MHi.ssippi  liver,  (h,i  | om'nmu iv.-i  were  uhove  \Uo  muuuil,  high  areu,  No.  II 
heing  eeiilial  in  llie  l,;ike  ict;i(.u.  N  I'',,  lo  SP',.  wiinlH  prevuiled  in  the  l,owe|-  Mis.soiiri 
A.'iJIev  ,-Mi(l  in  Tes.-iN,  uiiil  I'',.  loS.  winds  in  Ihel'pper  Mississippi  \  .'i  Iley  .■Mid  I  he  Up- 
per l,u.Ke  ivgioii,  MU.I  \uri;i.hle  winds  in  (he  l,ower  l.uke  reginii  :  else w h(-r(>  e:i,s|,  o|•th(^ 
.f.'oeky  iMoiiul.'iiuH,  NM.  loNW.  winds  prevailed.  Mo  v  i  iig' slow  1  v  iioithe;i,sl  wa.rd  tho 
ai'ea.  was  (■mitral  in  .soiitliern  Minnesota,  on  the  morning  of  l.lio  lilli.    Tll(^  pressure  in 
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the  Upper  Lake  region,  although  still  ahove  the  normal,  had  begun  to  give  way,  and 
the  area  of  high  barometer  had  moved  eastward  and  was  central  over  Lake  Ontario. 
Li<>-ht  southerly  winds  and  clear  weather  prevailed  in  the  Lake  region.  Partly  cloudy 
we^xther,  and  southerly  winds,  with  light  rains,  were  reported  from  ihe  Upper  Missis- 
sippi valley.  Thund  er  storms  were  reported  from  Dubuque,  Des  Moines,  and  Leav- 
enworth, accompanied  by  heavy  rain  at  the  latter  station.  In  the  afternoon  the  area 
was  central  in  Eastern  Minnesota.  East  of  the  Mississippi  the  pressure  had  fallen 
and  the  area  of  high  barometer  was  central  oif  the  Middle  Atlantic  coast.  West  of 
the  Mississippi  the  pressure  had  jrisen  rapidly,  cloudy  weather  and  light  rams  were 
reported  from  the  Upper  Mississippi  and  Lakes  Superior  and  Michigan;  elsewhere 
east  of  the  Mississippi  clear  or  partly  cloudy  weather  prevailed.  The  winds  m  the 
Lower  Mississippi  valley  and  the  Northwest  had  veered  to  NW.  and  W.,  and  E.  to  S. 
winds  prevailed  on  the  Upper  Lakes.  Moving  northeastward  the  depression  w^as  cen- 
tral over  Lake  Michigan  on  the  morning  of  the  12th;  Marquette  barometer  0  29  inch 
below  the  normal.  Tlie  winds  in  the  Lower  Lake  region  had  veered  to  southerly ; 
brisk  NW.  to  W.  winds  prevailed  on  Lakes  Michigan  and  Superior.  The  barometer 
had  fallen  decidedly  in  the  Lake  region  and  was  below  the  normal  in  the  Upper  Lake 
ref^ion  and  the  Upper  Mississippi  valley ;  elsewhere,  excepting  Southern  California, 
the  barometer  was  above  the  normal.  Cautionary  signals  were  ordered  for  Alpena, 
Port  Huron,  Detroit,  Section  Four,  Toledo,  Sandusky,  Cleveland,  Section  Five,  and 
Erie.  Cloudy  weather  and  rain  continued  on  Lakes  Michigan  and  Superior.  The 
winds  in  Texas  had  become  northerly  and  cloudy  weather  and  rain  prevailed  in  that 
'  State  At  the  afternoon  report  of  tlie  12th  the  depression  was  central  north  of  Lake 
Huron ;  Alpena  barometer  0  20  inch  below  the  normal.  The  barometer  had  fallen 
rapidly  over  Lake  Huron  and  in  Ontario,  a  fall  of  0.21  inch  in  eight  hours  being  re- 
ported from  Saugeen,  and  was  rising  rapidly  in  the  rear  of  the  center.  Cloudy  and 
rainy  weather  was  reported  from  Lake  Erie,  Tennessee,  and  the  Ohio  valley.  A 
thunder  storm,  accompanied  by  heavy  rain,  Avas  reported  from  Sandusky,  and  high 
westerly  winds  at  Milwaukee  ami  Alpena.  At  miduight  the  area  was  central  near 
Parry  Sound.  On  the  morning  of  the  13th  it  was  northeast  of  Rocklift'e,  after  which 
it  moved  off  to  the  northeast  accompanied  by  light  rains  in  the  Saint  Lawrence  val- 
ley and  leaving  a  subsidiary  depression  in  the  Lake  region. 

No.  V  was  a  subsidiary  area  which  formed  in  rear  of  the  area  just  described. 
While  area  No.  IV  was  moving  off  to  the  northeast,  the  barometer  continued  falling 
over  Lakes  Huron  and  Erie,  and  on  the  afternoon  of  the  13th  an  area  of  low  barom- 
eter was  formed,  central  to  the  west  of  Detroit,  Mich.  Partly  clondy  or  cloudy  weather 
and  light  local  rains  prevailed  east  of  the  Mississippi  river.  Fresh  southerly  winds 
prevailed  on  the  Atlantic  coast,  and  NW.  winds  with  rising  barometer  in  the  Upper 
Mississippi  valley.  The  pressures  were  below  the  normal  over  Lakes  Michigan  and 
Huron,  the  Lower  Lake  region,  the  Saint  Lawrence  valley,  the  Middle  Atlantic 
states,  the  Ohio  valley,  and  the  western  portion  of  New  England.  The  cautionary 
signals  ordered  in  advance  of  area  No.  IV  remained,  and  signals  were  ordered  for 
Cape  May,  Lewes,  Atlantic  City,  Barnegat,  and  Sandy  Hook  on  the  New  Jersey 
coast.  At  midnight  the  area  was  central  over  Lake  Erie.  High  winds  and  squally 
weather  were  reported  from  Sandusky  and  Cleveland.  Cloudy  weather  and  rain  con- 
tinued in  the  Lower  Lake  region,  in  New  England,  and  in  the  Middle  and  South 
Atlantic  states.  Rain  had  fallen  during  the  preceding  eight  hours  in  Tennessee  and 
the  Ohio  valley,  but  it  had  ceased  raining  at  the  time  of  the  report,  and  clear  and 
cooler  weather  was  reported.  The  temperature  had  risen  in  New  England  and  the 
eastern  portion  of  the  Middle  Atlantic  states ;  elsewhere  it  had  fallen.  Cautionary 
signals  were  ordered  down  at  Toledo,  Detroit,  Section  Four,  Port  Huron,  and  Alpena. 
On  the  morning  of  the  14th  the  depression  was  central  near  Buffalo.  Cloudy  weather 
continued  in'  the  Lower  Lake  region,  the  Saint  Lawrence  valley,  and  the  Middle 
Atlantic  states.  A  thunder  storm  with  heavy  rain  was  reported  from  Sandusky. 
The  pressures  in  the  Northwest  were  falling  rapidly.  High  northerly  winds  were 
reported  from  Lake  Huron.  An  area  of  high  barometer  was  central  near  Cairo,  and 
moving  slowly  eastward.  The  cautionary  signal  at  Cape  May  wa.s  changed  to  off- 
shore. At  the  afternoon  report  of  the  14th,  the  area  was  central  in  New  Hampshire. 
The  barometer  had  risen  in  the  Lake  region  and  had  fallen  in  New  England  and 
the  Northwest.  The  cautionary  signals  at  Sandusky,  Cleveland,  and  Section  Four 
were  ordered  down,  and  the  cautionary  signals  at  Barnegat,  Sandy  Hook,  and  Atlan- 
tic Citv  were  changed  to  off-shore  signals.  The  signals  displayed  on  the  lakes  were 
justified  by  velocities  of  SW.  27  miles  at  Cleveland,  NW.  32  miles  at  Sandusky,  and 
25  miles  at  Alpena,  but  were  lowered  too  soon  at  Port  Huron.  Cloudy  and  rainy 
weather  continued  in  the  Saint  Lawrence  valley,  on  Lake  Ontario,  and  in  New 
England.  The  weather  in  the  Lower  Lake  region  and  the  Middle  and  South  Atlantic 
states  rapidly  cleared  under  the  influence  of  the  area  of  high  barometer  then  ad- 
vancing from  the  west.  On  the  morning  of  the  15th  the  area  was  central  in  New 
Brunswick,  northwest  of  Chatham.  On  the  afternoon  it  had  disappeared.  The  off- 
shore signals  at  Sandy  Hook,  Cape  May,  Atlantic  City,  and  Barnegat  were  lowered, , 
having  been  justified  at  all  stations  except  Sandy  Hook. 
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T^°-  7  x^"""^  ^^"^  ^^^^  barometer  fell  in  tlie  Northern  and  Middle  Plateau 
districts  the  Northern  and  Middle  Eastern  Rocky  Mountain  slopes,  and  in  the  North- 
west, and  on  the  morning  of  the  14th  an  area  of  low  pressure  was  central  in  Northern 
Montana.  Low  area  No.  V  was  still  in  the  Lower  Lake  region,  and  an  area  of  hic^h 
barometer  was  central  near  Cairo,  111.  Moving  eastward,  area  No.  VI  was  centralln 
JNortheastern  Dakota  m  the  afternoon.  South  to  east  winds,  with  clear  or  partly  cloudy 
weather,  prevailed  on  Lakes  Michigan  and  Superior  aod  in  the  Upper  Mississippi 
valley  ihe  winds  on  Lake  Huron  and  the  Lower  Lakes  were  still  under  the  influ- 
ence of  area  No.  V,  and  cloudy  and  rainy  weather  prevailed  in  these  districts, 
bmce  last  preceding  report  the  barometer  had  fallen  rapidly  in  the  Northwest  and 
had  risen  rapidly  m  the  rear  of  the  center.  Cautionary  signals  were  ordered  for  Du- 
luth,  Marquette,  and  Escanaba.  At  midnight,  signals  were  also  ordered  for  Milwau- 
kee, Section  One,  Chicago,  Grand  Haven,  and  Section  Three.  During  the  ni«Tht  of 
the  14th,  the  barometer  fell  rapidly  in  the  Upper  Mississippi  Valley  and  over  tlie  Up- 
per Lakes,  the  most  rapid  fall,  0.30  inch  in  eight  hours,  occurring  at  Marquette. 
On  the  mornmg  of  the  15th  the  area  was  central  over  Lake  Superior :  Duluth  and 
Marquette  barometers  0.33  inch  and  0.30  below  the  normals  respectively.  Low 
area  No.  V  had  moved  to  the  northeast  and  was  passing  over  the  Canadian  maritime 
stations.  The  area  of  high  barometer  had  moved  eastward  and  was  central  in  the 
Middle  Atlantic  states.  The  winds  in  the  Lower  Lake  region  had  become  southerly. 
The  winds  were  still  t  outherly  in  the  Upper  Lake  region  and  the  Upper  Mississippi 
valley,  with  the  exception  of  those  at  Duluth  and  Saint  Paul,  which  had  shifted  to 
NW.  Northwest  winds  prevailed  in  the  Lower  Missouri  valley  and  the  Northwest 
m  which  districts  the  pressure  had  rapidly  increased  and  the  temperature  fallen 
shghtly.  Cloudy  weather  was  reported  in  the  Upper  Lake  region  and  light  rains  had 
fallen  at  Escanaba  and  Marquette,  the  rain  at  latter  station  accompanying  a  thunder 
storm.  Cautionary  signals  were  ordered  for  Alpena,  Detroit,  and  Section  Four,  Port 
Huron,  Toledo,  Sandusky,  Cleveland,  and  Section  Five.  The  winds  on  Lake  Michi- 
gan were  veering  to  westerly,  and  high  winds,  velocities  equaling  or  exceeding  25 
miles  per  hour,  were  reported  from  Escanaba,  Milwaukee,  Grand  Haven,  and  Alpena. 
At  midnight  the  area  was  central  over  the  eastern  portion  of  Lake  Superior.  Clear 
or  partly  cloudy  weather  prevailed  on  the  Upper  Lakes,  except  on  Lake  Huron 
where  cloudy  and  rainy  weather  continued.  Cautionary  signals  were  ordered  down 
at  Grand  Haven  and  Section  Three.  Continuing  to  move  eastward,  the  storm  was 
central,  on  the  morning  of  the  16th,  in  VS^estern  Ontario,  and  at  midnight  was  stiU  in 
Ontario,  its  center  being  northwest  of  Parry  Sound.  In  tlv>  afternoon  cautionary 
signals  were  ordered  down  at  Chicago,  Milwaukee,  Section  One,  Escanaba,  Mar- 
quette, Duluth,  Sandusky,  Toledo,  Cleveland,  and  Section  Five,  too  soon  for  stations 
on  the  Lower  Lakes,  as  high  winds  were  subsequently  reported  from  Sandusky  and 
Cleveland.  On  the  morning  of  the  17th  the  area  was  central  north  of  Quebec; 
barometer  0.51  inch  below  the  normal.  Cloudy  weather  continued  in  New  England, 
the  Saint  Lawrence  valley,  and  on  Lake  Huron.  Light  rains  had  fallen  in  these  dis- 
tricts during  the  night  of  the  ICth.  The  area  moved  northeastward,  accompanied  by 
cloudy  weather  and  light  rains,  and  disap])i^an'd  on  the  afternoon  of  the  18th. 

No.  VII.— 1  )uring  the  night  of  the  VMh  and  morning  of  the  20th  the  barometer  fell 
in  Dakota  and  iMoiilana,  and  at  t  he  alY(>rnoon  report  of  the  latter  date,  an  area  of 
low  pressure  was  central  in  North\vcst(-ni  Dakota-.  Cloudy  and  rainy  weather  pre- 
vailed in  the  South  Atlantic  sta-h-H,  llic  w.a.lher  in  New' England  and  the  Middle 
Atlantic  states  was  rapidly  clca-riui;,  and  in  all  oilier  districts  clcav  or  )>artly  cloudy 
weather  prevailed.  An  area  of  lii^h  iiii's.surc  wa.s  centval  in  the  Lake  ivgi()n.  The 
toniper.'iture  in  the  Upi)er  Lake  region  and  the  Upper  Mississippi  valley'^had  risen 
rapidly  during  the  past  eight  hours.  E.  to  S.  winds  ])revailed  in  the  U'ppor  Missis- 
sippi and  Lower  Missouri  vaUeys,  and  N.  to  W.  winds  in  Montana.  Caul  ionary  sig- 
nals were  ord(^rl'd  for  Duluth,  Mil\va.nk(■(^,  anil  Section  One.  At  nii(lni!;ht,  the  area 
was  (•entral  south  of  Uisniarek,  a.l  wh  icli  si  a  lion  the  l.aroinetcv  had  laj'lcn  0.1>)  inch 
within  eight  hours.  Ijight  rain  was  reported  liorn  Dnlulh.  The  haroniel er  eoulinned 
falling  in  Dakota,  during  tluMiight  of  lhe-JI)(,h,  and  1  ll(^  d(^l.^^sHio^  moving  (-a.stward 
was  central  soni  heast  of  llre.'kenridge  on  i  Uo  morning  of  I  Iks  21st,  and  a  t  midnight  of 
the  same  <late,  was  in  Soul, hern  Minnesota,  The.  niorni  ng  map  ol'  I  Iki  -.'-Jd  slio\\ cd  a 
sliallow  trough  of  low  pres.sui-e  extending  soni  liwestwarillv  from   l,a,k('  Superior  to 

which  (listriet  I'loudy  wea  l  lier  continued  with  lit;lil.  rains.  ( "an'l  lonarv  ,sign;ris  were 
ordered  down  a,t  Dnlnth.  I  )in  i ng  the  2-2d  the  ha-ronii'lrr  ro.se  in  Ihis  Norl'h west,  the 
Upi)(sr  MissisHippi,  (he  Lower  Mi.s.sonri  a.n.l  Ohio  valleys,  in  Tenne.s,Me<s  a.inl  lh(>  Kast- 
tern  ( inlf  stali'.s,  a.inl  llie  Ironj^h  w.a.s  divided  into  twi)  w<'a.k  .a  re.a.s  of  lo  w  ha  rouuv(  er, 
on(i  of  which  w.a.M  cential  in  Ontario  noilhea.sl,  of  ,\ I  p.'ua,,  and  llie  other,  ecu  I  ra.l  in 
northern  'l'e\:i,.s,  rapidly  lilled  up  and  d  i.sa  ppe.a.rei  I .  TIh«  <-a,n  I  iona  rv  signals  a,t  Mil- 
W.'iukee  a.nd  ,Sec|,ion  One  weie  ordered  (hiwn:  (  liev  were  not  in.slified.  M..vingeaBt- 
wa,r<l,  IIks  d.'pre.ssion  w.rs  ,-enlial  norlli,,!  I'.rrry  ,^onndon  Ihenn.rninu  of  I  h<>  2:id 
S.  to  VV.  winds  prevailed  on  ilw  Low.'r  Lakes  a.ml  In  llni  Sa.int  Lawrence  valley. 
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Cloudy  weather  and  light  rains  continued  in  the  latter  district.  Since  the  morning 
of  the  21st  the  barometer  had  been  slowly  rising  in  the  extreme  Northwest,  and  on 
the  afternoon  of  the  23d  an  area  of  high  barometer  was  advancing  to  the  southeast 
over  Manitoba ;  Pembina,  barometer  0.30  inch  above  the  normal.  High  northwest 
winds  were  reported  from  Marquette  and  Esoanaba.  Cautionary  signals  were  ordered 
for  Milwaukee,  Section  One,  Chicago,  Alpena,  Grand  Haven,  and  Section  Three.  N. 
to  NW.  winds  were  reported  from  the  Upper  Lakes  and  S.  to  W.  winds  from  the  Lower 
Lakes,  Middle  Atlantic  states,  and  New  England.  At  midnight  the  low  area  was 
central  near  Father  Point,  barometer  0. 19  below  the  normal.  High  NW.  winds,  maxi- 
mum velocity  30  miles,  were  reported  from  Sandusky.  The  temperature  had  fallen 
and  the  barometer  risen  during  the  past  24'  hours  in  the  Northwest,  the  Upper  Lake 
region,  and  the  Upper  Mississippi  valley,  and  light  rains  were  reported  from  the  Cana- 
dian maritime  stations,  the  Saint  Lawrence  valley,  the  Lower  Lake  region,  Lake 
Huron,  and  the  Ohio  valley.  Cautionary  signals  were  ordered  up  at  Cape  May  and 
Sandy  Hook,  on  the  New  jersey  coast,  at  Buffalo,  Rochester,  and  Erie  on  the  lakes. 
Moving  nearly  due  south  the  depression  was  central  west  of  Chatham  on  the  morning 
of  the  24th.  "The  area  of  high  barometer  in  the  Northwest  had  advanced  southeast- 
ward, and  was  central  in  the  Lower  Missouri  valley.  The  cautionary  signals  at  Cape 
May  and  Sandy  Hook  were  changed  to  off-shore,  and  off-shore  signals  were  also  or- 
dered for  Atlantic  City  and  Barnegat.  The  area  was  central  south  of  Chatham  at  the 
afternoon  observation,  at  which  time  cautionary  signals  were  ordered  up  at  Oswego 
and  Section  Six.  At  midnight  the  depression  was  central  over  the  Gulf  of  Saint 
Lawrence.  Cautionary  signals  were  ordered  down  at  Chicago,  Milwaukee,  Section 
One,  Sandusky,  Toledo,  Alpena,  Grand  Haven,  and  Section  Three.  The  morning  re- 
port of  the  25th  showed  that  the  depression  had  passed  northeastward  beyond  the 
Canadian  maritime  stations,  and  cautionary  signals  were  ordered  down  at  Cape  May, 
Sandy  Hook,  Atlantic  City,  Barnegat,  and  at  the  lake  stations,  and  off-shore  signals 
were  ordered  up  for  Newport,  Wood's  Holl,  Boston,  Section  Eight,  Portland,  Sectioa 
Seven,  and  Eastport.  The  signals  displayed  on  the  Lakes  were  justified  at  Detroit, 
Section  Four,  Toledo,  Sandusky,  and  Cleveland.  Maximum  velocity  of  wind  NW.  3(5 
miles  at  Sandusky.  The  off-shore  signals  on  the  New  England  coast  were  lowered 
at  the  afternoon  observation;  they  were  not  justified. 

No.  VIII. — During  the  23d,  24th,  and  2oth  a  depression  advanced  eastward  from 
the  Pacific  coast,  but  its  path  was  not  well  enough  defined  to  be  accurately  charted. 
On  the  morning  of  the  26th  it  was  central  in  Eastern  Dakota.  Generally  clear  weather 
prevailed  throughout  the  United  States.  East  of  the  Mississippi  river,  in  the  North- 
west and  in  the  Lower  Mississippi  valley,  the  temperatures  were  below  the  normal, 
and  frosts  were  reported  from  the  Middle  and  South  Atlantic  states.  From  the  26th 
to  the  end  of  the  month  the  pressure  remained  low  in  the  Northwest  and  severe  local 
storms  were  reported  from  that  district.  Niles,  Mich.,  was  visited  on  the  26th  by  a 
very  severe  thunder  storm  ;  houses,  barns,  hay-ricks,  and  trees  were  struck  by  light- 
ning ;  the  telegraph  operators  were  driven  from  their  offices  and  the  instruments  de- 
troyed ;  a  number  of  barns  were  burned  and  many  cattle  and  horses  killed.  The  area 
remained  nearly  stationary  in  the  Northwest,  and  at  midnight  of  the  30th  was  still 
central  in  that  district.  Cautionary  signals  were  ordered  up  at  Chicago,  Milwaukee, 
Section  One,  Escanaba,  Marquette,  Duluth,  Alpena,  Grand  Haven,  and  Section  Three 
on  the  afternoon  of  the  25th,  and  at  Erie,  Cleveland,  Section  Five,  Sandusky,  Toledo, 
Detroit,  Section  Four,  and  Port  Huron  on  the  morning  of  the  27th.  These  signals 
were  lowered  on  the  afternoon  of  the  30th,  having  been  fully  justified  on  the  Upper 
Lakes  by  velocities  of  SW.  25  miles  at  Alpena,  SW.  36  miles  at  Grand  Haven,  NE. 
36  miles  at  Duluth,  and  SW.  34  miles  at  Milwaukee.  Rough  weather  prevailed  on 
the  Upper  Lakes  during  the  display  of  the  signals.  The  signals  were  not  justified 
on  the  Lower  Lakes. 

No.  IX. — Betw  en  midnight  of  the  29th  and  the  morning  observation  of  the  30th 
the  barometer  fell  rapidly  in  Oregon  and  Washington  Territory,  and  on  the  morning 
of  the  30th  an  area  of  low  pressure  was  central  off  the  west  coast  of  Washington 
Territory ;  Portland  barometer  0.25  inch  below  the  normal,  a  fall  of  0.2G  inch  in 
8  hours.  The  barometer  continued  to  fall  rapidly  in  Oregon  and  Washington  Terri- 
tory, a  fall  of  0.32  inch  in  8  hours  being  reported  from  Olympia  at  the  afternoon 
observation.  The  depression  extended  itself  rapidly  to  the  eastward,  and  at  the  mid- 
night report  the  barometer  at  Virginia  City,  Montana,  was  0.39  inch  below  the  nor- 
mal. 

INTERNATIONAL  METEOROLOGY. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  review.  No. 
IV  indicates  the  probable  course  of  low  pressure  areas  over  the  North  Atlantic  Ocean 
and  neighboring  waters  and  continents  from  the  latter  part  of  July  to  the  end  of 
August,  1879,  and  is  based  upon  data  received  at  this  Office  up  to  September  30,  1879. 
As  the  title  implies,  it  is  not  intended  for  this  chart  to  be  considered  as  anything 
more  than  approximately  correct,  and  it  is  probable  that  fuller  data  will  change  por- 
tions of  it.   Nos.  V  and  VI  are  based  upon  the  international  simultaneous  observations 
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as  described  m  the  REVIkw  for  July,  1879,  supplemented  by  such  other  observations  as 
have  been  considered  sufficiently  trustworthy.  Among  the  latter  may  be  mentioned 
the  observations^  made  on  board  vessels  over  the  North  Atlantic  Ocean  and  published 
m  the  Monthly  Weather  Review  of  the  German  Naval  Observatory,  which  have  been 
specially  valuable  in  the  tracing  of  tracks  on  chart  No.  VI. 

On  chart  No.  IV.  the  tracks  of  twelve  areas  of  low  pressure  are  traced,  and  in  the 
upper  right-hand  comer  is  a  small  index  giving  the  first  and  last  dates  of  each  area. 
Areas  No.  I  IV  VI,  X,  and  XI  are  prolonged  tracks  of  areas  that  have  already  ap- 
peared on  charts  No.  1  of  July  and  August  reviews,  and  should,  in  accordance  with 
tJie  explanatory  note  at  the  foot  of  map,  have  been  printed  partly  in  black,  but  owin<r 
to  an  oversight  have  been  printed  wholly  in  red.  Three  of  these,  Nos.  I,  VI,  and  xf 
probably  crossed  the  Atlantic  as  indicated  and  materiallv  affected  the  weather  of 
northwestern  Europe  during  the  month  of  August.  Nos.  II,  III,  VIII,  IX  cannot  at 
present  be  traced  further  than  shown  on  map.  No.  V  probably  existed  on  the  North 
Carohna  coast  on  August  9,  and  moving  northeastward  produced  hurricane  winds  oii' 
the  coast  ot  Nova  Scotia  on  the  10th  and  11th.  No.  VI  is  identical  with  area  No  VII 
chart  I  August  REViKw  ;  reports  already  received  indicate  that  this  storm  existed  on 
the  13th,  about  in  the  position  shown.  On  this  day  (1:5th)  a  vessel  in  20°  N.,  60"  W 
reported  rapidly  tailing  pressure,  easterly  winds,  thunder,  lightning  and  rain  the 
day  ending  with  heavy  squalls,  torrents  of  rain,  and  severe  lightning.  At  Saint 
Ihomas  during  the  VMu  curus  clouds  moved  rapidly  from  the  east,  and  at  1  a.  m.  of 
the  14th,  heavy  ram,  thunder  and  lightning  occurred.  Observations  made  on  the 
island  ot  Grand  Turk  :i2'  N.,  71°  10'  W.)  at  10  a.  m.  give  the  lowest  barometric 
pressu  e  (29.75)  of  the  month  on  tlie  15th,  accompanied  bva strong  NE.  wind  and 
heavy  rains;  the  latter  rangin-r  from  2.10  to  2.23  inches,  or  'about  one-half  of  the  en- 
tire ramtall  ot  the  month,  at  Cockburn  Harbor,  Salt  Cav  and  Grand  Turk.  During 
the  day  the  wind  changed  to  a  heavy  SE.  gale,  during  which  the  brig  Helen,  Iviu"-  at 
East  Harbor,  Turk's  Island,  loaded  and  ready  for  sea,  was  obliged  to  slip  her  chains 
after  which  she  drifted  ashore.  At  Santiago  de  Cuba,  heavy  showers  fell  durino-  the 
night  of  the  15th  and  on  the  ICth,  with  SE.  scjualls.  On  the  IGth,  brig  Dashawaii 
had  a  severe  hurricane,  lasting  10  hours,  when  20  miles  east  of  Watling's  Island  and 
steamer  Poviona  (from  Jamaica  to  New  York,  and  on  the  14th,  in  19°  45'  N  75°  50' 
W.)  reports,  16th,  had  hurricane  from  NE.  to  SSVV.,  blowing  with  great  violence  and 
a  very  heavy  cross  sea,  lasting  13  hours.  From  the  17tli  to  the  19th,  this  storm  was 
lully  described  in  the  August  J!kvikw  ;  it  has  not  been  traced  after  the  20th,  on  which 
day  it  was  over  Newfoundland.  Nos.  VII  and  XII  are  based  upon  the  reports  of  severe 
storms  on  the  dates  and  in  the  positions  indicated.  No.  X  is  a  prolongation  of  area 
No.  IX,  chart  I,  August  review.  It  was  encountered  bv  bark  Elvira,  when  50  miles 
east  ot  the  Alacran  Reefs.  This  vessel  reports  a  severe  cyclone  from  ENE.  on  the  20th 
which  ended  next  day  at  4  p.  m.  with  wind  SSE. ;  it  was  attended  by  very  high  seas 
and  tcrnlic  s(iii;ill8.  The  heavy  rains,  reported  to  have  ruined  the  corn  crop,  in  the 
state  ol  Tabasco,  Mexico,  may  have  accompanied  this  storm.  From  the  22d  to  the 
2()tli,  tins  storm  is  fully  described  in  the  August  uicviEW,  and,  as  there  indicated,  it 
probably  coiitniued  oil  th(^  Atlantic  coast  during  the  27th.  From  the  28th  to  31st,  it 
])assed  northeastward,  but  does  not  ai)pear  to  have  been  accompanied  by  very  severe 
winds;  on  the  29tli,  the  brig  Casariua,  4W  N.,  66"  W.,  was  struck  by  a  "whirlwind, 
cominciicmg  at  N.  a,n<l  vcTiii;;-  to  VV.  a.nd  NE.,  lasting  one  hour." 

Souiheni  JIcini.y)h(  rr.~^uH-r  I  lie  publication  of  the  August  REVIEW  the  following  re- 
])orts  ot  severe  storins  in  the  Soutliern  Hemisiihere  have  been  received:  South  Atlantic 
Ckcan:  From  .fune  23  to  2H,  ,s,.v,  i.^  .slonus  i.i  cvaiied  alouii'  the  coast  of  South  America 
from  Montevideo  to  Cape  Horn  ;  -.xi  Mont cv i.Ico  the  diirrtion  of  the  wind  at  first  (on 
the  evening  of  the  23(1)  was  S.  by  W.,  IiaMiling  to  SSK.  on  the  24th,  and  backing  toSSW. 
on  Ilie2,.lh;  greatest  loice  of  wiiul,  est  imalrd,  11  to  12  lioin  tlu^,SSE. ;  barometer  fell 
to  29.7M  on  tlie  2:;(l  .•uid  loL'D.Sti  on  t,he2r)lh,  and  lieavv  i-.'iins,  wKli  llinnder  :in,l  light- 
ning, lell  on  llH'r.'lll.  :MHl25tli.  It  is  ivi.orl  ed  as  1  li.i  heav  iesi  sou  t  lie.'isl  er  .^^  iH-ii,nced 
at  Monl<'.vHleo  liM- \e;MH,  .■ind  nincb  <bun,-i!4(i  resulted  to  (lu>  city  ;iii(l  to  small  eraft  in 
llie  inner  Inii  hor  ;  h;u  k  .Siira  was  driven  ashore  and  lost,  liark  /.'((//»(.'/■,' ironi  Ihig- 
'"  l*'i:iin-isco   had  a   stroni;  i;ale  on   .Inne  25,  during  which  a.  li(>a,\  >  m'a 

thi-ew  Ihe  vess(<l  on  her  Wv.uu  ends,  in  which  jiosilioii  sh(^  reiii.aiiied  niilil  thel'HIli 
when  ,sh(i  was  i n  '  51'  S. ,  ( iS- 3,S'  W.  .lnn(^  26,  1H79,  ship  IWink  /'.  Ciirliii,/,  from 
J.iver|.ool  to  CaJlao,  eneount en^l  heavy  gales  when  olf  Cap,-  Horn,  and,  (ni  Hio  27tli 
during  a,  lull  in  the  slorm  lh(^  crew  aJiandoned  the  vessel,  and,  on  Ih,-  niornin.v  o/tl,,' 
28Hi,  wcr(<  tal>en  on  hoard  shi).  John  I).  Cost,,,  barely  in  (inn-  to  es, -ape  a.  renewal  of 
Htoriu;  IIh-  ahaodiineil  vessel  foundered  on  I  li.< -V^H,  ^.d  m  i  les  son  Ih  wcsl  ..ICai.e  Horn 
South  foiijir  Ornni  ;  On  .hiuo  29,  1H79,  si'\civ  SK,  -ales  prevailed  on  Hie  coasi,  of  New 
Zeahiiiil,  diii  inn  w li icli ship  I!.  L.  .and  hi  in  AMiar  weredi  i\en  ashore  liuiunt  (),rnn  • 
On  June  19,  IM/P,  ship  SI,.  Chiules,  wliil 


ad  eyeloii 


lasting  12  hours,  during  which  (he  will. I  veer.Hl  IVoui  MN' 10.  I  o  SS  Iv  I 'roiu  ,1  uue  30 
to  .luly  7,  N,^v,■l■.^  weslerly  gales  and  high  s<ias  were  i^xperieueed  oft  the  Cape  of  Good 
Hope. 
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TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  upon  chart  No.  II  show  the  general  distribution  of  the  tem- 
perature for  the  month  of  September,  1879,  accompanying  which  is  a  table  of  compar- 
ative temperatures.  The  temperature  has  been  decidedly  below  the  normal  over  the 
eastern  section  of  the  country.  This  deviation  has  been  least  along  the  immediate 
Atlantic  coast,  from  Cape  May  to  Eastport,  while  over  Nova  Scotia  and  Cape  Breton 
the  temperature  has  been  slightly  in  excess.  Over  the  Southern  sta  tes  east  of  the  Mis- 
sissippi and  in  Arkansas,  Missouri,  Iowa,  Dakota,  and  Northern  Michigan,  the  devia- 
tion has  ranged  from  1"^  to  2°,  while  over  the  Upper  Mississippi  and  Ohio  valleys  and 
larger  part  of  the  Lake  region  the  mean  temperature  of  the  month  has  been  from  3*^  to 
4°  below  the  average  of  the  past  seven  or  eight  years.  Over  the  northern  portion  of 
Texas  and  Indian  Territory  and  over  the  Rocky  Mountain  region  and  Western  Plateau 
a  decided  excess  in  temperature  has  occurred,  amounting  to  5°  at  Corsicaiia  and  on 
the  summit  of  Pike's  Peak;  4'^. 7  at  Salt  Lake  City;  6°.2  at  Virginia  City;  and  G°.8 
at  Boise  City.  The  highest  and  lowest  temperatures,  as  recorded  during  the  month, 
by  the  maximum  and  minimum  thermometers  in  use  at  Ihe  Signal  Service  stations, 
show  the  temperature  to  have  risen  above  100°  over  the  interior  of  California,  south- 
ern portion  of  Arizona,  and  interior  of  Texas ;  over  90°  at  stations  on  the  Western 
Plateau  (except  Pioche,  88^),  in  New  Mexico,  over  the  eastern  slope  of  the  Rocky 
Mountains  as  far  north  as  Nebraska,  as  well  as  over  portions  of  Montana  and  Dakota, 
along  the  Gulf  and  Atlantic  coasts  and  over  the  western  portions  of  Pennsylvania  and 
New  York ;  to  or  over  80°  at  all  other  stations  except  Breckenridge,  Duluth,  Saint 
Paul,  Marquette,  Escanaba,  Grand  Haven,  and  outlying  stations  on  the  immediate 
coast  of  New  England.  The  highest  temperatures  occurred  in  California  from  the  11th 
to  the  16th ;  in  the  Lower  Missouri,  Upper  Mississippi,  and  Lower  Ohio  Valleys,  and 
Upper  Lake  region  from  the  26th  to  the  30th ;  elsewhere  very  generally  from  the  1st 
to  the  10th.  The  highest  recorded  was  113^  at  Yuma,  Ariz.  The  minima  show  the 
temperature  to  have  fallen  below  30°  from  Montaua  and  Wyoming  to  Northern  Min- 
nesota and  over  the  northern  part  of  Lower  Michigan ;  below  40°  over  Northern  Ne- 
vada, Idaho,  and  from  Northern  Colorado  to  the  interior  of  the  Middle  states  and  New 
England,  except  along  the  southern  shore  of  Lake  Erie ;  below  50°  at  elevated  stations 
in  California,  and  from  Nevada  to  New  Mexico,  Missouri,  and  northern  portions  of 
Georgia  and  South  Carolina ;  and  below  60°  at  all  stations  except  those  in  the  Lower 
Rio  Grande  valley,  along  the  immediate  Gulf  coast,  and  at  Jacksonville,  Fia.  From 
the  Northwest  to  the  Atlantic  coast  the  lowest  temperatures  were  experienced  from 
the  23d  to  the  27th ;  over  the  Southwest  from  the  13th  to  the  20th,  and  over  California 
and  the  Western  Plateau  from  the  23d  to  the  30th.  The  three  lowest  recorded  were  20° 
on  summit  of  Pike's  Peak;  19°  at  Pembina  ;  and  11°  on  the  summit  of  Mount  Wash- 
ington. Below  are  given  the  highest  and  lowest  temperatures  observed  by  Signal 
Service  and  voluntary  observers,  arranged  by  states,  (hose  by  voluntary  observers 
being  marked  with  a  (*)  star. 

Minimum  temperatures. — Maine :  26°  at  *Orono  and  37°  at  Eastport.  Neiu  HampsMre : 
11°  at  Mount  Washington.  F«-»!OHi ;  30°  at  *Lunenburg  and  *Strafiord.  AJassachu- 
setts  :  30°  at  *Amherst,  *Rowe,  * Waltham,  and  31°  at  Springtield.  Eliode  Island :  41° 
at  Newport.  Connecticut:  34°  at  'Southiugtou.  New  York:  26°  at  *Nilo  and  33°  at 
Albany.  Pennsylvania :  22°  at  *Wellsboro  and  35°  at  Pittsburgh.  Delaivarc :  48°  at 
*Dover.  Maryland  :  34°  at  ^Woodstock,  *New  Market,  *Emmitsburg,  and  40°  at  Balti- 
more. District  of  Columbia :  38°  at  Washington.  Virginia :  32°  at  *Suowville,  and 
38°  at  Fort  Whipple.  West  Virginia :  39°  at  Morgantown.  North  Carolina :  36°  at 
*Asheville,  *Frankliu,  and  43°  at  Charlotte.  South  Carolina  :  46°  at  *Spartanburg,  and 
54°  at  Charleston.  Georgia  :  44°  at  Atlanta.  Florida :  60°  at  Saint  Mark's.  Alabama : 
46°  at  *  Wilson  ville  and  53°  at  Montgomery.  Mississippi:  57°  at  Vioksburg.  Louisi- 
ana :  55°  at  Shreveport.  Texas :  45°  at  Davis.  Ohio :  31°  at  Westerville  and  37°  at 
Columbus.  Kentucly  :  44°  at  Louisville.  Tennessee  :  42°  at  Nashville  and  *Ashwood. 
Arkansas :  45°  at  *Mount  Ida.  Michigan :  30°  at  *Thornsville,  *Lausing,  Grand  Haven, 
and  Alpena.  Indiana :  34°  at  "Logansport  and  *Waba8h.  Illinois :  30°  at  *Elmira 
and  39°  at  Chicago.  Missouri :  38°  at  'Corning  and  41°  at  Saint  Louis.  Kansas :  32° 
at  *Holton  and  43°  at  Leavenworth.  Wisconsin :  23°  at  *Neil8ville  and  35°  at  Milwau- 
kee, loiva :  24°  at  *Ames  and  34°  at  Des  Moines.  Nebraska  :  28°  at  *De  Soto  and  34° 
at  North  Platte.  Indian  Territory :  46°  at  Fort  Sill.  Minnesota :  24=  at  Breckenridge. 
Dakota :  19°  at  Pembina.  Colorado  :  20°  at  Pike's  Peak  and  38°  at  Denver.  Neio  Mex- 
ico :  42°  at  Santa  F6  and  La  Mesilla.  Wyoming :  30°  at  Cheyenne.  Utah :  33°  at 
*Coalville.  A^emcZa;  33°  at  Winnemucca.  ^rteona:  44°  at  Prescott.  Idaho:  315°  a.t 
Boise  City.  California :  32°  at  Campo,  47°  at  Los  Angeles,  52°  at  San  Francisco  and 
Sacramento.    Oregon :  39°  at  Roseburg. 

Maximum  temperatures.— Maine :  85°  at  Portland.    New  Hampshire:  89°  at  *Grafton. 
*  Vernwnt:  85°  at  Burlington.   Massachusetts  :  89°  at  Boston.  Ehode  Island :  7C°  at  New- 

port. Connecticut :  82°  at  New  tiaven.  New  York :  90°  at  Rochester  and  95°  at  *  Water- 
burg.     Pennsylvania:  90^  at  Pittsburgh  and  94°  at  'Wellsboro.    Delaware:  82°  at 
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T?°'^'^^'  ^n'''l"'^y^-.^?.'^  '^^  Baltimore.  District  of  Columlia  :  87°  at  Wasluuffton 
Vxmma:  9(P  at  Norfolk.  West  Virginia:  84°  at  Morgantown.  North  Carolinafmi 
Q^S'°.^T°''-,  ^"'^^'^  Carolina:  89°  at  Charleston.  Gemgia  :  91°  at  Augusta.  /'7c,-- 
oto  f^r^,  Jacksonville  and  91"  at  Key  West.  AlaMma :  91°  at  Mobile.  Mississippi : 
«so  '■'I  T^'i'^f  Louisiana :  95°  at  *9kalooska.     Texas  :  104°  at  ^Mesilla.    Ohio : 

Tn  'E"ggles,  and  -Rirfggold.   Kentucky:  83°  at  Louisville.  Tennes- 

see .  88°  at  KnoxyiUe.  Arkansas:  88°  at  Little  Rock.  Michigan  :  85°  at  Alpena.  In- 
diana :  80°  at  Indianapolis  and  64°  at  *Laconia.  Illinois  :  86°  at  *Peoria  and  *Anna 
f^ssouri:  9.|°  at  -^Independence.  Kansas  :  97°  at  *Holton.  Wisconsin :  82°  at  'Eeloit 
Iowa:  90°  at*  Vail  iVeWa ;  93°  at  ^Howard.  Indian  Territory:  95°  at  Fort  Sill. 
Minnesota  :  78°  at  Saint  Paul.  Dakota  :  95°  at  Fort  Buford.  Colorado  :  89°  at  Denver 
Aew  Mexico:  105°  at  La  Mesilla.  Wyoming:  87°  at  Cheyenne.  Utah:  91°  at  Salt 
Lake  City.  ^;emda  :  97°  at  *Carsou  City,  ^ri^ona ;  113°  at  Yuma.  Jrfa 7, o  ;  92°  at 
burcr  Cahjoniia  :  92°  at  San  Diego  and  105°  at  Red  Bluff.    Oregon :  90°  at  Rose- 

Banges  of  temperature  at  Signal  Service  stations.— The  monthly  ranges  will  appear  from 
an  examina+^ion  of  the  maxima  and  minima  just  given.  The  greatest  daih,  ranges  vary 
m  New  England  from  16°  at  Wood's  HoU  to  19°  on  Mount  Washington  and  29°  at 
Boston  ;  Middle  Atlantic  States^  from  20°  at  Barnegat  to  33°  at  Washington ;  South 
Atlantic  States  from  13°  at  Portsmouth,  N.  C,  to  25°  at  Jacksonville;  and  31°  at 
Charlotte ;  Gull  States  from  13°  at  Key  West  to  17°  at  New  Orleans  and  33°  at  Corsi- 
L  ,  °  Valley  and  Tennessee,  from  25°  at  Cairo,  Louisville,  and  Cincinnati  to  37° 
at  Pitusburgh  and  Knoxville ;  Lower  Lake  region,  from  20°  at  Toledo  to  30°  at 
Rochester ;  Upper  Lake  region,  from  23°  at  Madison  to  30°  at  Chicago  and  Duluth  and 
33°  at  Alpena;  Upper  Mississippi  valley,  from  24°  at  Springfield,  111.,  to  31°  at  Saint 
I'ani  and  33°  at  Des  Moines ;  Lower  Missouri  valley,  from  30°  at  Leavenworth  to  38° 
at  Yankton  ;  Norlh west,  from  41°  at  Bismarck  to  4G°  at  Pembina;  Eastern  Rockv 
Mountain  slope  from  31°  at  Denison,  38°  at  Fort  Sill,  to  35°  at  Deadwood  and  46°  at 
Nortli  Piatte;  Rocky  Mountains,  from  26°  on  Pike's  Peak  to  40°  at  Santa  F6  and  44° 
at  Cheyenne ;  Plateau  districts,  from  34°  at  Pioche  to  .39°  at  Boise  City  and  54°  at 
Winuemucca ;  California,  from  26°  at  San  Francisco  to  36°  at  Los  Angeles  and  40°  at 
Red  Bluff  and  Visalia. 

Frosts  were  (juito  frequent  over  the  northern  portions  of  the  country,  and  during 
the  latter  part  ot  the  month  very  generally  destructive  to  vegetation,  as  will  be  seen 
Irom  the  following  summary :  On  the  2Gth  and  27th,  they  were  experienced  as  far  south 
a-i  leniu'ssee,  Georgia,  and  South  Carolina.  In  New  England  frosts  occurred  on  the 
oi  ^  'o"\',  1^*1^' '""^  tlie  20th  to  the  27th,  and  were  destructive  to  vegetation  on  the 
^ist,  ^oth,  2fath,  and  27th.  In  New  York  and  Pennsylvania,  from  the  4th  to  the  28th : 
destructavo  11th,  12th,  'ilst,  25th,  26th,  27th.  Maryland,  Virginia,  and  West  Virginia 
lOih,  11th,  2;,th,  2btli,  27th.  North  Carolina,  24th,  25th,  26th,  27th,  28th.  South  Caro- 
lina and  Georgia,  26tl.  and  27th.  Tennessee,  14th  and  26th.  Ohio  valley,  5th,  9th,  lOth 
;  VmIh     V        '  "■^^'*^'  destructive,  15th,  25th  and  26tb.  Lower  Lakes,  4th 

i?u1^  Upper  Lake  region,  5th,  7th,  8th,  9th, 

10  th,  nil,,  1/(1,  io  mh  ■  destructive,  .5th,7th,  19th,  20th,  21st,  24th,  25th.  Upper 
MisBissip,,)  v;,Ji,.y,  4th  to  2(itli ;  dcsfnictivc,  14th,  19th,  20th,  24th,  25th,  and  2(ith. 
Lower  Missouri  valley,  (;(li,8th,  12lli,  l:;tli,  17ll,,  18t,h,  20th,  24th  ;  destructive,  20th  and 
itn   -n  hwest,  3d,  4tli,  f.th,  7tli,  8Mi,  12th,  18th,  19th,  20th,  22(1,  23d,  24th, 

~.  t  C()lora(h),  at  Sniniuit,  every  night;  summit  of  Pike's  Peak,  3d,  I2th  13th, 

2j)tl.,  J..th.    Idaho,  nth,  12th,  30th.   Utah,  26th, 27th.  Nevada,  11th,  12th,  13th, 27th; 

lir  (xcn  icd  ;iH  follows :  On  the  9tli,  at  Neilsville,  Wis.,  i  of  an  inch  in  thickness 
12th,  Wiiinemiicca,  Nev.  On  the  13Mi,  'M.  l^^nll.ina,  on  pools.  14th,  (^ivkco  Iowa  Vv 
mch,  .-mil  at  Fort  Madison,lowa,  i  inch.  17tli,  Idaho  City,  Idaho.  19th,  (hcs,  ,.,  lowli, 
I  iiirh  ;  ^ora  SpnngH,  Iowa,  and  Litchlield,  Mich.  20th,  Bclvidcro,  111. ,  Litchliold, 
Mich.,  1  laltsnioiilh  .•in,l  (Jcioa,  Nchr.,  and  l!nrliii.-ton,  Iowa,.  2lst,  Litclilleld  Mich 
am  W;itcrl)ni-  N.  V.  2:!<l,  Loganspoit,  Ind.  ;  IVnibina,  1  inch;  CIomt  Crock,  Nobr.' 
^■itU,  JMiiHcatmc  and  I!iirliiig(on,  l(.w;i,;  Independence,  Iowa,  i  inch.  ;  Nilcn,  IMich  ,  J- 
;h''1,;  Luchiicl.l  MMd  VpHilanti,  Mich.;  IIowMrd.  (i,.,,,,,,,  and  Clear  Creek,  Nobr.  ;  Pe.n- 
l.nia  ;  Ilanovvr,  N.  II.  2.5tl.,  ICI.nira,  III.  ;  Itclvidcre,  III.,  !,  inch  ;  Wabash,  Ind.  ;  Litch- 
lield .■md  Indson,  Mich.;  Ashley,  Mo.;  Itha.ca,  N.  V.,  i  inch;  Nile,  N.  V.,  i- inch. ; 
Irli:ni:i,  Ohio;  I'ltlslMirg,  incdi  ;  liiirlington,  Vt.  2(1(11,  (Jardincr,  Me,;  tlastport, 
i  inch;  Westliorongh,  M:,y,s.,  J  i,„-h.  ;  Lind.^n  and  Sonicrville,  N.  ,1.;  Wa.lrrburo'  and 
1  ;i,lcn,io,  N.  \.;  Ilulin.'svillc,  P,-,.  ;  \V,„„ls(ock  .•ind  I!nrlin-U,n,  V(.,  i  in.di ;  {'.ouUw- 
cookvill.',  N.  II.,  i  inch.    27(1,,  ('.,;,lviilc,  U(,ah,  i  inch.    30th,  VVinn.Munccn.. 

"""-'"I'      I'ilcldield,  Mich.;  on  the  25th,  a(.  ('..n(..oco..kville, 
adepilM)i  rin"h    '■'        '''''  ''''"■''''  at  Strafford,  V(. ;  D.vb.Mry,  Pa.,  to 

The  general  distribution  of  rain  (-ill  lor  (he  niond,  is  illnstnited  as  aoonralely  a« 
possible  on  chart  No.  Ill,  from  about  .'■)00  Sigmil  Service  and  voluntary  toports ;  it  is 
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accompanied  by  a  table  giving  tlie  average  precipitation  for  the  month  of  September 
by  districts,  which  shows  the  rainfall  for  the  mouth  to  have  been  in  excess  in  the 
South  Atlantic  and  Eastern  Gulf  states,  and  on  the  coast  of  Oregon.  In  the  North- 
west and  the  Middle  Atlantic  states,  this  table  shows  a  decided  deficiency,  but  by 
reference  to  the  chart  other  extensive  areas,  not  included  in  these  districts,  will  be 
found  to  have  experienced  a  great  want  of  rain,  which,  however,  in  talcing  an  average 
of  the  district,  have  been  compensated  for  by  heavy  rains  in  some  other  portions  of  the 
same  district.  Thus  in  the  Eastern  Gulf  states,  while  a  large  part  of  Mississippi  had 
over  six  inches,  portions  of  Alabama  and  Georgia  had  less  than  one  inch,  and  this  ap- 
plies to  nearly  all  the  different  sections.  In  consequence  of  this  uneven  distribution  ■ 
of  rain,  severe  droughts  have  occurred  and  great  loss  has  resulted  to  stock  and  crops. 
This  is  especially  the  ease  in  portions  of  Pennsylvania,  Virginia,  and  Nofth  Carolina; 
in  Illinois,  Missouri,  Indian  Territory,  and  Texas,  and  in  Utah.  Special  reference  to 
these  will  be  found  under  the  i)roper  heading. 

Special  heavy  rams.— On  the  1st  and  2d,  at  Vicksburg,  Miss.,  3.99  inches ;  Asliwood 
Tenn.,  4  inches ;  Brookhaven,  Miss.,  from  5  a.  m.  of  the  1st  to  4  a.  m.  of  the  2d,  6.05 
inches;  Saint  Mark's,  Fla.,  4.08  inches.  1st  to  3d  Arlington,  Ind.,  3.85  inches;  La- 
conia,  Ind.,  4.80  inches;  Saint  Meinrad,  Ind.,  5.35  inches;  Fort  Wayne,  Ind.,  4.30 
inches;  Margaretta,  Ohio,  3.19  inches ;  Nashville,  Tenn.,  3.83  inches;  Indianapolis, 
Ind.,  5.09  inches;  Lopisville,  Ky.,  3.55  inches.  2d  and  3d  Detroit,  Mich.,  3.88inches. 
5th,  Waterville,  Kans.,  1.94  inches  in  2^  hours.  7th  and  8th,  Al]>ena,  Mich.,  3.68  inches. 
8th,  Saint  Mark's,  Fla.,  1.98  inch  in  2  hours  and  40  minutes.  9th,  San  Antonio,  Tex., 
2.40  inches.  10th,  Booneville,  Mo.,  2.55  inches,  llth.  Corning,  Mo.,  3.30  inches ;  Iq- 
dianola,  Tex.,  3.79  inches,  llth  to  13th,  Brookhaven,  Miss.,  3.90  inches ;  Saint  Augus- 
tine, Fla.,  3.32  inches.  13th  and  14th,  Gulf  Hammock,  Fla,  4.25  inches.  18tli  and  19th, 
Key  West,  Fla.,  4.20  inches.  20th  and  21st,  Cape  Hatteras,  N.  C,  5.25  inches;  Cape 
Lookout, N.C., 5.06  inches;  Wilmington,  N.  C,  4.26  inches;  Charleston,  S.  C,  4.42 
inches.  24th, Brownsville, Tex., 4.02  inches.  2Gth,  Daytona,  Fla.,  2.98  inches.  Eio 
Grande  City,  Tex.,  1.93  inches  in  35  minutes.  26th  and  27th,  Niles,  Mich.,  3.10  inches. 
28th  and  29'th,  Socorro,  N.  Mex.,  1.94  inches. 

Larpest  monthly  rainfalls. — Panta  Eassa  and  Daytona,  Fla.,  13.78  inches;  Browns- 
ville, Tex.,  and  Cape  Hatteras, N.C.,  11.64;  Mayport,  Fla.,  11.51;  Okahumpka,  Fla., 
10.50;  Brookhaven,  Miss.,  9.95;  Saint  Mark's,  Fla.,  9.82;  Key  West,  Fla.,  9.71;  Fay- 
ette, Miss. ,  9.00 ;  Gulf  Hammock,  Fla.,  8.97 1  Cape  Lookout,  N.  C,  8.82 ;  Jacksonville, 
Tenn.,  8.24;  Alpena,  Mich.,  8.00  ;  Fay etteville,  N.  C,  7.75  ;  ludianola,  Tex.,  7.27. 

Smallest  monthly  rainfalls. — Within  the  limits  of  the  lines  marked  zero  upon  chart 
No.  Ill,  and  embracing  portions  of  California,  Nevada,  Colorado,  and  Wyoming,  only 
one  station  (Truckee  in  the  Sierra  Nevadas)  reports  any  rainfall.  The  following  sta- 
tions report  very  small  monthly  rainfalls :  San  Francisco  and  Eed  Bluff,  Cal.,  Pioche, 
Nev.,  and  Fort  iBuford,  a  trace ;"  Winnemucca  and  Salt  Lake  City,  0.01 ;  Denver,  Colo., 
0.02 ;  Hermosa,  Colo.,  Fort  Custer,  Mont.,  and  Pilot  Point,  Tex.,  0.03  ;  Fort  Stevenson, 
Dak.,  0.06;  Bismarck,  Dak.,  0.07  ;  >  attle  Mountain,  Nev.,  0.08;  Graham,  Tex.,  0.09; 
Stockton,  Tex.,  Beowa we  and  Carlin,  Nev.,  0.10  ;  Yuma,  Ariz.,  0.11 ;  Clarksville,  Tex., 
0.13;  Boise  City,  Idaho,  0.14;  Albuquerque,  N.  M.,0.20;  Knoxville,  Tenn.,  0.22 ;  Hen- 
rietta, Tex.,  0.24 ;  Melissa,  Tex.,  0.25  ;  Forsythe,  Mo.,  0.30 ;  Deadwood,  Dak.,  0.32;  Cole- 
man, Tex.,  0.37  ;  Little  Eock,  Ark.,  0.39;  Dover,  Del.,  Eockford,  111.,  Mount  Ida,  Ark., 
and  North  Platte,  Nebr..  0.40 ;  Fort  Keogh;  Mont.,  0.44 ;  Accotink,  Va.,  0.45  ;  Fort  Sill, 
Dak.,  0.47;  Snowville,  Va.,  and  Bolivar,  Mo.,  0.50 ;  Virginia  City,  Mont.,  0..51 ;  McKa- 
vett,  Tex. ,  and  Fort  Warren,  Mass.,  0.52  ;  Charlotte,  N.  C. ,  0.53  ;  Okalooska,  La. ,  0.55 ; 
Fort  Gibson,  Ind.  T.,  0.60;  Prescott,  Ariz.,  and  Springfield,  Mo.,  0.68;  Webster  and 
Asheville,  N.  C,  0.70;  Fort  McPherson,  Nebr.,  0.72;  Tucson,  Ariz.,  0.74;  Einggold, 
Ohio,  0.81;  Greensborough, N.  C,  0.85 ;  West  Point, N.  Y.,  and  Corsioana,  Tex.,  0.88; 
Cairo,  111.,  0.93. 

Eainydays. — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows :  New  England,  from  8  to  16;  Middle  Atlantic  states,  6  to  10;  South  Atlantic 
states,  6  to  19  ;'  Eastern  Gulf  states,  7  to  22 ;  Western  Gulf  states,  1  to  10  ;  Ohio  val- 
ley and  Tennessee,  4  to  9 ;  Lower  Lake  region,  12  to  18  ;  Upper  Lake  region,  11  to  20  ; 
Upper  Mississippi  valley,  6  to  13;  Missouri  valley,  1  to  8 ;  E'hI  Eiver  of  the  North 
valley,  7  to  9  ;  Eastern  Eocky  Mountain  slope,  1  to  9  in  Texas,  1  to  3  in  Indian  Terri- 
tory, "and  1  to  4  thence  northward  to  Dakota ;  Rocky  Moimtains,  0  to  4  ;  Plateau  dis- 
tricts, 1  to  2 ;  California,  0  to  1 ;  coast  of  Oregon  and  Washington  Territory,  5  to  10. 

Cloudy  days. — The  number  varies  in  New  England  from  2  to  18  ;  Middle  Atlantic 
states,  4  to  8;  South  Atlantic  states,  7  to  16;  Eastern  Gulf  states,  5  to  13  ;  Western 
Gulf  states,  0to9;  Lower  Lake  region,  8  to  11;  Ux)pcr  Lake  region,  5  to  11;  Ohio 
valley  and  Tennessee,  2  to  10 ;  Upper  Mississippi  valley,  3  to  7 ;  Missouri  valley,  0  to 
8  ;  Eed  Eiver  of  the  North  valley,  4  to  5 ;  Eastern  Rocky  Mountain  slope,  0  to  8  in 
Texas,  0  to  3  in  Indian  Territory,  and  1  to  4  northward  to  Dakota  ;  Eocky  Mount- 
ains, 0  to  4;  Plateau  districts,  0  to  2;  California,  0  to  3;  coast  of  Oregon  and  Wash- 
ington Territorv,  7  to  9. 

Mail  fell  on  Pike's  Peak  on  the  3d,  10th,  and  19th;  at  Fort  Davis,  Tex.,  30th ;  Lo- 
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gansport  Ind.,  18th  ;  Madison,  Wis.,  16th  ;  Alpena,  7th  ;  New  Haven,  8th ;  Fort  Bradv 
Mich.,  17th  and  20th;  Summit,  Colo.,  18th;  Belvidere,  111.,  27th'  Anna  I  I    7th  • 
FlTBil7^\^^%T'  ?f*^- H^lto^  Independence,  and  Wefung'toJ  ^Sins^n 
Mn  '^f  T;^  >T^,'  Detroit,  Ypsilanti,  and  Kalamazoo,  Mich.,  13th;  Kansas  City 

^°v'^?*^i'  ^ivT  Grafton,  N.  H.,17th;  Princeton,  N.  J.,  14th  ;  Ar^yle 

U^-'nlt '  9^^r  v^'  S^^r^'^^^'S^'       1'*^  ;  Helvetia,  W.Va.,  7th ;  Port^ 

land,  Oreg., 29th;  Virginia  City,  28th;  Albany,  Orecr.,9t,h  ,      ,  "xu 

Snmv  fell  on  the  summit  of  Mount  Washington  on  the  20th  and  24th  ;  25th  snow 
Wl  v;  o^'.^"^'  ^V'^OH°  '"'^^e,?  °f  snow  fell,  occurred  on  the  mountains  near  Straf- 
ford, Vt.,  ami  on  the  29th  snow  fell  on  the  mountains  near  Burlington,  Vt  •  on  the 
summit  of  Pike's  Peak,  8th,  23d,  24th,  27th  (very  heavy  snow  storm"),  28th,  and  29th  • 
iflT^^,^^'^'''^^  ^'^^^  ^a^-l'^nd,  Colo.,  27th  on^the  summrts  of 

Sierra  Blanco  and  Baldy;  Virginia  City,  Mont.,  10th.  "lita  ui 

in^es'^  ""^  ^'""'""^      ^^^^  of  month.— On  the  summit  of  Pike's  Peak  1  to  6 

Droughts  yveve  severe  and  extensive.  The  observer  at  Litchfield,  Pa.,  reports  a  se 
vere  drought  throughout  the  month;  at  Wellsborough,  Pa.,  on  the  30thT  wells  and 
?!l^%T-'^T'?^^''-?f*?*^'P''^*"lfS®  a  failure,  and  farmers  were  already  compelled  to 
feed  their  stock  with  hay  ;  at  Mount  Solon,  Va..  dryest  season  experieLed  for  th  rty 
^r^  ^^'^n.f  A^'TP"^*''?  ^''""i  'Vn'*^"*  '^J^e  observer  at  Belvidere,  111.,  reports 

on  the  30th  that  smce  August  10  there  has  been  a  continued  scarcity  of  water  and 
crops  and  pastures  are  drying  up.  The  Missouri  Weather  Service  reports  an  unusual 
drought  oyer  a  tract  of  country  within  a  radius  of  50  miles  of  Springfield,  resulting 
At  Fm-frihfn''^T  /t^'^''"'  t^'^  we  Is,  causing  great  inconvenience  to  stock  raiseil 
At  Fort  Gibson,  Ind.  T.,  on  the  10th,  late  vegetation  was  withering  and  becomincr 
parched  ;  streams  and  wells  dry ;  on  the  30th  the  long-continued  drought  was  assum"- 
mg  very  serious  proportions.  At  Clarksville,  Tex.,  it  was  the  warmest  September  for 
the  past  ten  yeaTs  and  resulted  in  a  very  severe  drought ;  only  0.13  inch  of  rain  has 
ihi  oof,       f  "^Vf         ^*  ^"^'r^'  T^^-'  "         dry,  dusty,  and  smoky  from 

+1  oi?^.^^^' wells,  streams,  and  cisterns  became  exhausted.  At  Corsicana 
on  the  30th,  the  severe  drought  still  continued.  At  Kanab,  Utah,  from  1st  to  27th 
drought  was  very  severe;  cattle  are  dying  for  want  of  water  and  food.  Many 
streams  exhausted  which  have  not  failed  before  since  the  country  has  been  settled  • 
the  ground  is  very  dry,  and  when  plowed  up  appears  like  ashes.  At  Coalville  Utah' 
ing  for'^wXr  ^"S^*  throughout  the  month  ;  all  crops  a  failure ;  everything  sulfer- 
i^'/oods.— Brookhaven,  Miss.,  1st  and  2d,  heavy  freshets,  doing  great  dama^^e  to  crops 
tr.T'       '  ^-  l,^""^        ^^^y  S"'"''^* '  ^^"''P'         a^'i  cattle  were-  seen  float- 

ing past  Monticello,  on  Pearl  Eiver,lor  three  or  four  days,  at  which  place  the  water 
rose  19  feet  in  ten  hours.  Saint  Mieurad,  Ind.,  1st  to  3d,  high  water  in  creeks  causinsi 
great  damage  to  fences,  cord-wood,  lumber,  &c.  Frankfort,  Ky.,  2d,  heavy  rain  at 
Sa^e  '"^  ™      damage  by  flooding.   Bardstown,  Ky.,  5th,  heavy  floods,  doing  much 

Watcrspoiii8.~At  Newport,  R.  I.,  on  the  11th,  about  11  a.  m.,  a  waterspout  was 
observed  over  the  sea  about  8  miles  from  shore,  followed,  at  11.40  a.  m.,  by  a  thunder- 
storm at  station,  and  at  Now  Haven,  Conn.,  also  on  the  11th,  about  6  p.  ni.,  a  water- 
spout was  observed  over  the  Sound,  about  G  miles  from  the  mouth  of  the  harbor  It 
was  plainly  visible  for  half  an  hour,  and  appeared  to  move  very  slowly  when  the 
approaching  darkness  shut  it  out  from  view.  At  Key  West,  on  the  24th,  between  2 
ana  3  p.  m.,  a  waterspout  was  observed  in  the  harbor  about  3  miles  from  shore 


IfELATIVK  HUMIDITY. 


The  perwntages  of  mean  relative  humidity  for  the  month  range  as  follows :  New 
Lngland  (./  t()  (i8  ;  Middle  Atlantic  states,  tW  to  83  ;  South  Atlantic  states,  li5  to  80; 
Last^orii  (,jilf  states,  (,9  to  83;  Western  Gulf  states,  54  to  82;  Ohio  valley  and  Tennes- 
rT^H-  ',  '  M  -"'  ^-'''l^"-^-';:  ^"  Vi'  'fPI'^'r  l..,k,.s,(i3i„73;  U,.i>er  Mia.is.sii.pi  valley, 
,)9to(.H  l,(,vv(;r  Mi,ss„„n  vaJlcy,  .-,1  to  r.I) ;  Red  Rivorof  the  North  valley,  (if,  to  73' 
Rocky  Monnl:,,m  .1..,,,.  21  at  S(o,.kto„,  Tex.,  72  at  l!oorue,  Tex.,  .52  at  Fort  Sill,  4(5  at 
Dead\v.,od  ,ind  49  at  F,.>t  Krooh  ;  |M;Moa,n  .li.lricts,  13  to  39;  California,  34  to  79; 
t^wiT.'M  w  ^.'!''' '''''':''['  ■■'■I''"  '  '1"^  Collowing  averages, not  corrected  for  alti- 
tude: Mount  Washington,  9i».H;   |>,k„',s  I'.  aU,  4(1.5;  Denver,  34.C ;  Santa  F6,  27.2 ; 


Cheyenne,  29.3. 


WINDS. 


Iho  p^.^vallmK  w.nds  a.t  (lie  Signnl  So,■vl«•.^  HtM,ti<.ns  .■u•,^  shown  bv  the  m rro«  «  flying 
With  the.  vv,n,l  .Ml  ,'li;irl-  No.  II.  Tlio  |.rnv:nlin-  diivction  is  iVoni  tho  miv;,,  of  hi,;h(-st 
pressiirr;  I  l.ns,  ,.\ .r  (he  .Sonlh  Alljntic  hI,;i,|  cs  i  (,  in  .locid.^d  ly  noillicasl  ..\ ,T  (h'.rc  j  nlf 
States  caMln  ly,  a.M.l  over  the  Lower  La,ke,s,  Mi.UUo  states,  and  Now  LiigliiiKUoiUhorly 
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i^igiiigiip 

"wiraTooSast ;  in  Morris  Couuty  gla*  was  broken,  com  and  bncliwheat  crop, 
and  Phoenix,  Ariz.,  26th  ;  Burkes,  Ariz.,  24th. 

VERIFICATIONS. 

Tndications  -The  detailed  comparison  of  the' tri-daily  weather  indications  for  Sep- 
teSr  Sh  the  telegraphic  reports  for  the  succeeding  twenty-  bur  hours  shows  the 
general  percentage  of  omissions  to  be  0.62  per  cent,  and  ^1^^^. 
PAnt  The  Tiercenta"-es  for  the  four  elements  have  been,  weather,  92.6;  direction  ot 
?he  wind  90^6  tS'erature,  88.0;  barometer,  85.6.  The  percentages  ot  verifacations 
by  g^SSical  Sicts,  New  En'gland  87.7;  Mdc  le  ^^^s,  90 ;  bouth 

.■in®  If  I  au«.  -ppu+prn  ftn If  states  89.2 ;  Western  Gulf  states,  00.9 ,  Liower 
tit  re^on  88  3    IJpper  Lale  r^^^^^^^^^^  ^-'^        OhiUalley,  89.9; 

uSer  Mri'ssVppi^  Lower  MissoAri  valley,  87.5;  Northern  Pacific  coast 

rPff?on  89  3  Central  Pacific  coast  region,  100.0;  Southern  Pacific  coast  region,  100.0. 
of  the  3  667  predictions  that  have  been  made,  82,  or  2.24  per  c^V-'^'^rora  8?  ner 
have  entirelv  failed;  76,  or  2.07  per  cent.,  were  one-iourth  verified ;  325,  or  8.8o  per 
cent  wSe  oL  half  verified;  366  or  9.98  per  cent.,  were  three-fourths  yen  led;  2,818, 
or  76:8rper  cent^were  fully  verified,  so  far  as  can  be  j  udged  from  the  tri-daily  weather 

^^Cautionarv  sinnals.-m  cautionary  signals  were  displayed  during  the  month,  of 
wWch  117  or  efs  per  cent.,  were  i/stifiSd  by  winds  of  25  miles  per  hour  or  over  at, 
^wShin  'a  radius^of  100  miles  of,  the  station;  f  ^^^}^^^on^'J  ^^'fl'^'^^^^ 
di'^nlaved  of  which  1  was  not  justified  either  as  to  direction  or  velocity;  28  or  9o.o 
?er  cent  wLrfus^^^^^^  to  direction,  of  which  19,  or  65.5  per  cent.,  were  justified 
also  as  toTelocltv  of  the  cautionary  ofi^-shore  signals,  16  were  chaiigcd  from  cau- 
tioLrv  199  Snals  of  both  kinds  were  displayed,  of  which  136,  or  67.3  per  cent  were 
JXTustified  "  The  above  does  not  include  signals  ordered  at  .52  display  stations 
Si  the  velocity  is  only  estimated.  35  cases  were  reported  of  winds  of  25  miles  or 
over  where  signals  were  not  ordered. 


NAVIGATION. 


In  the  table  on  the  right-hand  side  of  chai-t  No  III  are  given  the  highest  and  lowest 
readings  on  the  Signal  Service  river-gauges  tor  the  month,  with  the  dates,  t  rom  tins 
^abl^ft  wrn  be  seen  that  the  riverl  bSve  continued  very  low  and  generally  falling 
*tWighoTt  the  eutire  month.  The  highest  readings  with  fo^^- ^-^J^OrTean^^^^ 
durinS-the  first  half,  and  the  lowest  readings,  with  only  one  exception  (New  Orleans), 
lorn  tTr2^^^^^^  30th.  The  total  monthly  range  at  the  Signal  .Serv-e  stations  has 
averaged  about  2  feet  in  the  Red,  Arkansas,  Missouri,  Upper  Mississippi,  Upper  Ohio, 
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TEMPERATURE  OF  WATER. 


ATMOSPHERIC  ELECTRICITY. 


and  30th.  Ohio  valley  and  Tennessee,  Ist,  4th,  7th,  8th,  12th  13th  14th  27^1;  tnl 
id  bT  26th  to^Sir  T^fw^^^^       valley  Ist,  5th,  6th,' 7th,  9th  to' 15th,' lith,  21st' 

;o?o'iS'p.^;?^ot  Cal.^,t^^hf2^fc.  ^^'^°^°"'  ^^^^^^-^-^^  ^^^Z^l?lTcSt 


iv^jj^^  duu.  X  iiui;ciiui,  \^iii.,on  me  zitn  

pl'ii,."  't;  '  Eastport  and  Bangor,  Me.,  Breckenridge;  15th,  Vevav,  Ind  and  Mont^' 
eel  o,  Iowa,  Eastport  and  Bangor,  Me. ;  17th   Staritev  N  Y  •  li^f^   t^L'J^  n  ^^^^ 

OPTICAL  PHENOMENA. 

r^t   'aSH,  'u^^^^^^^  j  ^  '^^d  ;  Upper  Mussissippi  v;iUey,  4th,  f  th,  10th,  llth  Hth 

to  30th  ;  Ohio  v.,Mrv      ;   'iVnn/.s'      Im     '    !    rVi'''/'^''  f''l' 

iHt,  2.1,  5ih,  15th,  23d  2S  I  to  '       •  1  s OM     V'     V  nT7  ^  r"';^''"^'^"'^^' 

7th;  Utah,  22d,  25th,  2.;,  h  ;  N,.v:H,a,  Im'  i;',' S  J  ^  reJ.;;.;' 'Slh."^"""^''*' 

MISCICrXANEOUS  PUENOMKNA. 

.,.f^;Sn;;;;;^;;;::;;^;;^;-l;;:':«!:;f;^Ii;™;i;'S  ':»''•  i?"'-  "■"»"*. 
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ains ;  Santa  Fe,  12th,  13th,  15th,  16th,  17th,  18th,  in  mountains ;  Salt  Lake  City,  16th, 
in  mountains;  Burlington,  Vt.,  1st,  2d,  in  mountains;  Hermosa,  Colo.,  15th,  16th, 
17th,  18th;  Morristown,  Dak.,  21st;  Los  Angeles,  Cal.,  l'2th,  13th,  14th,  and  15th,  in 
mountains,  destroying  large  tracts  of  timber;  Fort  Stevenson,  Dak.,  25th  and  26th; 
Breckenridge,  8th;  Fort  Garland,  Colo.,  8th  and  9th,  on  mountains  ;  Boise  City,  13th, 
in  mountains;  Creswell,  Kans.,  14th,  15th,  16th;  Clear  Creek,  Nebr.,  7th. 
Mirage. — New  Haven,  Conn.,  12th. 

Meteors. — On  the  5th  a  very  brilliant  meteor  was  observed  in  Nevada  and  Utah,  of 
which  the  following  reports  are  at  hand:  Salt  Lake  City,  7.10  p.  m.,  brilliant  meteor 
appeared  a  few  degrees  south  of  west,  and  shot  across  the  sky  in  a  northwesterly  direc- 
tion, leaving  behind  it  a  bright  silvery  streak  7°  in  length,  and  resembling  a  cloud. 
One  striking  peculiarity  of  this  streak  was  its  resemblance  to  certain  letters  of  the 
alphabet,  two  W's  being  plainly  visible  and  followed  by  a  succession  of  N's.  It  dis- 
appeared at  7.25  p.  m.,  having  at  that  time  a  pinkish  color,  the  sky,  during  the  whole 
time,  being  perfectly  clear.  The  meteor  did  not  appear  much  larger  than  an  ordinary 
star.  Pioche,  Nev.,  6.40  p.  m.,  brilliant  meteor,  at  from  35^  to  40°  above  the  western 
horizon.  Motion,  at  first,  from  east  to  west,  when  it  turned  rapidly  to  the  northwest, 
and  with  a  hissing  noise  fell  to  the  earth,  about  40  miles  from  the  station.  It  left  a 
train,  which  was  visible  for  45  minutes ;  sky  perfectly  clear.  Deep  Creek,  Utah,  7.30 
p.  m.,  brilliant  meteor,  passing  from  SE.  to  SVV.,  leaving  a  silver  streak  in  its  wake, 
lasting  fully  20  minutes.  It  was  also  observed  at  Austin,  Nev.  At  Chattanooga,  on 
the  15th,  11  p.  m.,  a  very  bright  meteor,  passing  from  zenith  to  NW.  horizon,  leaving 
in  its  wake  a  pale  yellow  cloud. 

Su  nsets.— The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather, 
for  the  succeeding  twenty -four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Reports  from  140  stations  show  4,195  observations  to  have  been  made,  of  which  30 
were  reported  doubtful;  of  the  remainder  3,575,  or  85.2  per  cent.,  were  followed  by 
the  expected  weather. 

Zodiacal  light— New  Corydon,  Ind.,  17th,  19th,  21st,  25th,  26th ;  Palermo,  N.  Y.,  16th, 
20th;  Fayetteville,  N.  C,  15th;  Lynchburg,  Va.,  5th,  15th. 

Earthquakes.— At  Memphis,  Tenn.,  on  the  25th,  at  9.10  p.  m.  a  very  perceptible 
shock;  duration,  6  seconds;  direction,  from  NW.  to  SE. 

Polar  hands.— New  Corydon,  Ind.,  6th,  7th,  11th,  19th,  29th;  Guttenbnrg,  Iowa, 
19th;  Tabor,  Iowa,  15th;  Waterburg,  N.  Y.,  10th,  11th;  Portland,  Oreg.,  20th;  Clear 
Creek,  Nebr.,  18th  and  I'^th. 

Sun  spots.— The  following  record  of  observations,  made  by  D.  P.  Todd,  Assistant, 
has  been  forwarded  by  Prof.  S.  Newcomb,  U.  S.  Navy,  Superintendent  Nautical  Alma- 
nac, Washington,  D.  C. : 
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Observations  were  also  made  on  the  10th,  12th,  18th,  and  23d  at  3  p.  m.,  on  the  11th 
at  9  a.  m.  and  4  p.  m.,  and  on  the  15th,  19th,  and  22d  at  4  p.  m.,  but  no  spots  seen  at 
these  hours.  Mr.  David  Trowbridge,  at  Waterburg,  N.  Y.,  examined  the  sun  on  the 
8th,  10th,  11th,  12th,  14th,  16th,  17th,  19th,  20th,  21st,  22d,  23d,  30th,  but  observed  no 
spots.    On  the  1st,  4th,  5th,  6th, 7th,  25th,  26th,  27th  "spots  re-appeared  by  solar 
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rotation."   Mr.  H.  D.  Gowey,  at  North  Lewisburg,  Ohio,  reported  as  follows  •  4th 
7.30  a.  m.,  one  spot;  never  observed  a  spot  as  far  north  of  the  sun's  equator  before 
,  Observations  were  also  made  at  Fort  Whipple  throughout  the  month,  but  no  snots' 
seen.  '  ^ 

iocHsfe.— Genoa,  Nebr.,  1st,  7th,  and  12th,  flying  southeast ;  Fort  Sill,  Ind.  T  11th 
moving  south  m  great  swarms,  very  few  alighted  ;  Leavenworth,  Kans.,  12th  p  m  ' 
large  numbers  observed  flying  too  high  to  distinguish  direction,  very  few  alighted': 
Weathertord,  lex.,  23d,  large  numbers  have  disappeared  in  the  Keachi  Valley  to  the 
southward ;  J acksborough,  Tex. ,  13th,  14th,  and  15th  in  large  numbers,  doing  ffreat  dam- 
age to  cotton  plants,  16th  disappeared;  Henrietta,  Tex.,  10th  and  ISth,  large  num- 
bers passed  over  station  from  northwest  to  southeast,  no  damage  done  •  Graham  Tex 
14th,  vast  numbers  seen  moving  to  the  southward;  Creswell,  Kans.,'lst,  2d  and  3d' 
flying  south,  very  few  alighting.  7th,  southwest,  12th  and  13th,  south  ;  Clear  Creek! 
Nebr.,  2d,  flying  south ;  Walla  Walla,  Wash.  Ty.,  3d,  very  large  numbers  flying  high  in 
abL^iurlbers      ^^^liting ;  for  the  past  two  weeks  they  have  been  appearin|  in  vari- 

Geese.— Princeton,  Cal.,  14th,  first  appearance;  Genoa,  Nebr.,  23d,  flying  south; 
Pembina  14th,  flymgnorth  ;  Keokuk,  13th,  flyingsouth  ;  Creswell,  Kans.,  ufh,  flyin* 
south;  Clear  Creek,  Nebr.,  south,  16th, 20th,  23d.  'Jo 

NOTES  AND  EXTRACTS. 
[From  London  Quarterly  Journal,  January,  1879.] 

"  Meteorolofj}/  of  BanghoJc,  Sia7n.—Bj  J.  Campbell,  staff  surgeon,  R.  N.— The  follow- 
ing observations  were  made  at  Bangkok,  the  capital  of  Siam,  during  the  years  18.58- 
1868,  omitting  1862.  A  glance  at  a  map  of  Indo-China  will  show  that  that  kingdom 
Muang  Thai,  the  Land  of  the  Free,  has  a  geographical  position  such  as  to  preserve  it 
from  the  heat,  deluges  of  rain,  and  devastating  cyclones  so  common  to  adjoining  coun- 
tries ;  the  elevated  land  of  the  Malayan  Peninsula,  Burmah  and  the  Gulf  of  Siam 
contributing  largely  to  an  anomalous  state  of  things,  and  which  meteorologically  con- 
sidered will  be  apparent  in  the  tables  herein  given. 

"  The  instruments  employed  were  partly  private  during  the  first  four  years,  but 
they  were  compared  at  Kew  with  standards.  The  last  six  years'  records  we're  entirely 
from  those  supplied  by  the  Meteorological  Department  of' the  Board  of  Trade.  The 
rain-gauge  during  the  first  four  years  was  of  my  own  construction.  Up  to  April  1859 
the  barometer  was  a  mercurial  one— Government— but  it  got  out  of  onler,  and  till 
1863 1  depended  *)n  an  aneroid.  This  instrument  evidently  deteriorated  yearly,  thouo-h 
slightly.  It  is,  however,  evident  that  the  first  two  instruments  were  oriii-iiially  at" a 
less  height  than  the  barometer  of  the  last  six  years.  Up  to  May,  1859,'^the  instru- 
iiK-iilN  were  iilaccd  in  the  north  verandah  of  a  'floating  house,  7  'feet  above  tidal  in- 
llnciiic,  1  lie  i  niii-gauge  20  feet  above  the  riyer,  so  as  to  be  higher  than  the  houses  and 
(•ouiplrirly  Nccliulcd  lrom  the  sun  ;  after  the  above  date  they  were  placed  for  a  time 
in  a  laigr  any  room  of  iny  house  on  land,  and  subsoquently'in  its  north  yerandah,  at 
an  olevalHiii  of  21  feet  above  liigli-w;Uer  l(^vei.  The  rain-gauge  was  at  an 
elevation  of  a.hoiit  4r)  feet,  but  for  i ho  last  fwo  years  it  was  only  3  feet  a.boyo  hio-h 
water.  'I'liesci  cliaugrH  of  elevation  ounlil,  tliroretically  considered,  to  luivo  a  dTs- 
turlnng  mllncuciwui  11i(<  rrgnl-nily  of  the  iI,m,im  nvonle,!,  excepting  the  barometer; 
but  sucli  (loHN  not  api.r.-ir  to  li;i,\    cnsnnl  to  .-inv  niiiiivciaJ)lo  extent. 

" /?</n»)»(7rr.— 'I'lici  i„vHsinv  o|-  (Ik-  .'iJ  mospliciv,  :iM;Mns  its  maximum  in  December, 
soiiicdnics  III  .):iiiii;i,ry,  .■Mid  IJini  f;i  1  Is  I  i  i  I  ,1 1 1 1  „.,  ,1  ii  ly,  or  August,  wlieu  its  iiKiximum 
IS  rc;irli,'(l  :  these  ■lie  1 1 1 1  in  II  ii(-iie,><  1  l,y  ;i,iiy  loeal  .•nuses,  an  lliiiisnal  iliiiiiil.'i  ( ioii,  much 

1"  IroiiV.lil,  or  heat  lia,vni,i;  no  oliH,.|vnlile  effeet,  iiiioii  (he  height,  of  the  iiien'urial 

coliiiini  of  lis  daily  ti(l(!s,  which  ta.kes  |,l.'i,ee  al.oni,  a,,  in.  and  p.  m.  forniiniiua,,  and 
!).}  a..  111.  and  p.  m.  maxima-.  TIk^  ^l,lle,^  is  .■ihout  0.110  inch,  but  occasionally  it 
ainoiiiils  (o  O.IHI)  inch. 

"  7'^)»/;^y^/^(^r.—'i'll(^  lowest  t(Mnp<'ra.tnre  of  (h(<  year  oernvs  in  December,  (liouf-h 
sometimes  it  may  in  November,  .laiiiia-ry,  or  F<^hrna.rv,  .■mkI  Ihe  hiolic-sl  usually 
tal<(^s  place-  in  April,  Imt  it  may  be  nolieed  in  fli(<  i.reecMliiiu  (u- siiliseipu-lit- luoni  h.  lii 
tliiHreeor-dtli(Mniniiinnn,.''i7'\  look  phirein  Deceiuher,  ;ind  the  iii.'ixiuinni,  '.)?  \r.  in  May. 
'^ll(^  monthly  Tiie;i-ns  nui-ke  the  I'xireiiies  iu  Deeemher  a-ml  -\pril.  The  Iriisi,,,,  of  vapor 
lollows  a- similar  rule,  vi/-,  111,'  lowest  in  I  )e,-eiiiher  .■iii.l  hi-liesl-iii  M;i-v,  luil  Ihelablea 
ol  liiimitli/ii  :\u>\  r»//(/<(//  :ire  iliflerenl  ;  I  hese  u-^ree  in  m.'ikim;-  I  )eeeiii lM>r  I  he  uiiniminu 
ami  Seplei,il„.r  Ihe,  iiuia  i  iiiuiii  of  Ihe  \eii,i-.  ■I'h,,  yeiirs  IH.,i)  and  1-H(M  were  ivuuirka-blo 
lor  hllle  r;iiii,  yi'nrs  ol  ,lroiiglit;  ni  I -SI  1.^  rice-  was  imi)odt)d,  while  1860  and  l.-^lW  wore 
the  yeiirs  of  greMlesI  rainfall. 

"  lliiil  oei'iirreil  only  oiii'i-,  one  iifleriioon,  (luring  m\'  n'sidcnce  of  lifleiMi  u-ars. 

"Ilill<ln.  —  lt\  Sepleniher  Ihe  S\V.  iikmisocmi  lieeoi/ies  \ve;|,k  ;  earh  in  (ielolu-rN. 
1)rec7,<'S  Htil-  in,  v.-ir.sin^  from  to  \'].  hy  Ihe  norllu'in  se.;iiiiMil ,  anil  <i  iirim;  I  li  is  month 
or  November  tli<i  Ni;.  monsoon  is  qiiilc'  eslahlished.    Tlii'.mglioiit  DeconUuM  itcont-in- 
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nes  strouo-,  but  in  January  it  has  lost  half  of  its  last  month's  vigor,  and  in  February 
retains  only  a  fifth  of  its  original  force;  the  deficiency  being  m  part  made  up  by  ar 
[^crease  of  wind  varying  from  SSE.  to'sW.  By  the  end  of  the  month  or  early  in 
March  the  N.  winds  have  ceased  and  strong  breezes  from  S.  and  SSW.  prevail,  locally 
termed  the  Kite  and  Junk  winds.  St  is  in  April  that  the  greatest  beat  akes  place, 
and  for  two  or  three  nights  in  succession,  if  no  breeze  stirs  the  air,  the  p  ight  ot  lor- 
eiVne^s,  aT,  even  of  natives,  is  not  to  be  envied.  During  the  months  oi  May,  June 
July,  and  August  the  SW.  winds  are  strong  and  constant,  sometimes  boisterous,  the 
d  i-e^ction  being  chiefly  S.  and  SSW.  till  June,  and  thence  SW.  to  September,  when 
light  variable  winds  are  the  rule,  and  foretell  a  breaking  up  of  the  SW.  monsoon." 

[From  Nature,  August  7,  1879.] 

"On  the  morning  of  Sunday,  August  3,  a  little  before  two  o'clock,  a.  m  the  Royal 
Gardens  at  Kew  were  devastated  by  a  hail-storm,  which  in  the  space  of  about  ten 
minutes  inflicted  more  damage  than  the  gardens  have  sustained  since  their  existence 
as  a  national  institution.  After  a  rapid  survey  of  the  houses  the  following  day  it 
was  found  that  the  number  of  broken  squares  of  glass  could  not  be  estimated  at  less 
than  16  000.  In  the  great  temperate  house  alone  3,000  squares  were  shattered  The 
storm,  which  was  accompanied  by  violent  thunder  and  lightning,  drove  over  the  gar- 
den from  the  northeast,  and  expended  its  greatest  fury  m  the  direction  of  Richmond. 
The  temperate  house  suffered  the  full  effects,  while  the  palm  house  being  apparently 
a  little  to  the  west  of  its  course,  escaped  with  the  destruction  of  700  panes.  The 
hailstones  were  found  to  average  li  inches  in  diameter  and  to  weigh  three-quarters 
of  an  ounce.  They  came  down  with  sufficient  force  to  bury  themselves  m  the  bare 
earth  of  the  flower  borders  and  even  penetrate  the  turf  to  the  depth  of  an  inch  In 
some  cases  perfectly  circular  holes  were  cut  out  of  the  glass  panes  while  the  hail- 
stones went  through  the  succulent  leaves  of  the  echoverirs  plantex^  out  m  the  beds 
with  as  clean  an  outline  as  if  it  had  been  made  with  a  punch.  On  account  ot  the 
confusion  produced  by  the  damage  and  the  danger  from  falling  splinters  of  glass,  it 
has  been  necessary  to  close  all  the  houses  to  the  public.  The  present  uight-tempera- 
tnre,  and  the  probability  of  heavy  showers,  arc  grounds  for  the  grayest  anxiety  as  to 
the  preservation  of  the  collections,  which,  however  speedy  the  repairs  to  the  houses, 
cannot  fail  to  suffer  considerable  injury.  The  damage  is  estimated  at  not  less  than 
£2  000  as  manv  of  the  houses,  being  a  great  deal  dilapidated,  cannot  be  put  in  oraer 
without  entire  reglazing,  repainting,  and  partial  renewal,  and  apphcation  wiJi  have 
to  be  made  to  Parliament  for  a  supplementary  vote  to  defray  the  cost 

"On  August  30,  M.  Gaston  Tissandier  made  an  ascent  from  Lr,  ViUette  gas-^orks 
with  his  wife  and  his  brother.  The  travelers  started  at  5h.  and  landed  at  7h.  50  at 
Dawmartin.  The  observations  were  highly  interesting.  When  the  National  left 
oTound  the  wind  was  blowing  southwesterly,  but  at  about  7h.  the  direction  cnangecl 
abruptlv,  and  an  instantaneous  change  took  place  in  the  direction  of  the  balloon,  it 
was  caused  by  the  brise  de  mer  setting  in  after  a  hot  day.  The  sky  was  covered  with 
•  cumulus,  intermixed  with  a  few  cirrus  of  small  dimensions.  When  at  an  altitude  ot 
Geometers,  M.  Tissandier  passed  through  a  cloud  which  was  very  cold  indeed,  as 
proved  by  the  sensation  Avhich  the  travelers  experienced,  but  the  duration  of  tbe 
passage  was  so  short  that  it  was  not  possible  to  observe  the  temperature  at  the  ther- 
mometer. When  at  a  higher  altitude  M.  Tissandier  observed  the  refraction  of  the 
rays  of  the  sun  on  icy  particles,  and  at  the  same  moment  on  the  western  sky  splendid 
rainbows.  At  the  same  time  a  very  large  halo  had  been  observed  at  Pans  by  tlie 
Temps  meteorological  editor,  and  noted  by  him."  ,  * 

"  Dr.  Dunant  publishes  in  the  Journal  de  Geneve  a  note  on  the  low  temperature  of 
this  summer.  While  the  mean  temperature  for  the  years  1873  to  1878  was  180.9  Celsius 
in  June  and  21o.0  during  the  first  half  of  July,  in  1879  it  was  only  18°.8  and  16°.7. 

"A  shock  of  earthquake  was  felt  on  July  20,  3.30  a.  m.  at  Vulpera,  in  the  Eugadme 
(Switzerland).    It  was  accompanied  by  a  rather  strong  rumbling." 

An  earthquake  consisting  of  three  moderately  violent  shocks  is  reported  from  Cairo. 
The  phenomenon  was  observed  in  the  night  of  July  11-12.  In  the  quarter  of  Bab-en- 
Nasr,  which  is  at  some  distance  from  the  modern  portion  of  the  city,  some  isolated 
walls  fell  in,  and  an  old  and  somewhat  dilapidated  minaret  has  suflered  so  severely 
that  it  must  be  taken  dovra.  During  the  last  decades  earthquakes  have  been  ex- 
tremely rare  at  Cairo  and  indeed  in  Egypt  generally,  and  since  the  great  eartfiqualie 
of  1857,  which  caused  so  much  damage  amongst  the  shaky  old  buildings  in  which 
the  Caliph  city  abounds,  and  though  several  lives  were  lost,  no  earthquake  of  impor- 
tance has  occurred.  The  phenomena  of  July  11-12  is  said  to  have  been  noticed  also 
at  Gizeh,  near  the  great  pyramids."  .  -j. 

The  Manila  papers  state  that  a  terrible  thunder-storm  passed  over  that  city  on  May 
31.  It  was  preceded  by  an  almost  suffocating  warm  atmosphere  and  ram,  and  lasted 
about  an  hour.  The  lightning  struck  the  Binondo  Tower,  damaging  the  crysta,!  shade 
of  the  clock,  but  not  injuring  the  mechanism,  though  the  stone  work  forming  tfie 
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arch  was  mucli  damaged.  Oat  of  several  persons  in  the  tower  at  the  time  four  appear 
to  have  been  killed.    Several  other  places  in  the  city  were  more  or  less  injured. 

' '  The  month  of  July ,  1878,  was  one  of  the  coldest  ever  experienced  at  Pans.  At  the  Pare 
de  Saint  Maur,  where  hourly  observations  are  made,  except  at  2  and  3  a.  m.,  we  have 
found  as  a  mean  of  the  daily  extremes  16°.  18,  and  for  the  mean  of  M  hours  15°.59. 
The  maximum  temperature,  28°,  occurred  on  the  •3Qth."—Comptes  Rendus  hebdomaires 
des  seances  de  V  Academie  des  Sciences,  tovie  89,  page  382." 

Published  by  order  of  the  Secretary  of  War. 

ALBEET  J.  MYER, 
Brigadier  General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


MONTHLY  WEATHER  REVIEW,  OCTOBER,  1879. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  October  14,  have  been 
used  viz  •  The  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  take°n  at  157  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  Office ;  monthly  journals  and  means  133  and  132  respectively,  from  the 
former;  reports  from  29  sunset  stations;  249  monthly  registers  from  voluntary  ob- 
servers ;  52  monthly  registers  from  United  States  Army  post  surgeons ;  marine  records ; 
international  simultaneous  observations ;  monthly  reports  from  voluntary  observers 
in,  and  the  local  weather  service  of,  Missouri;  reliable  newspaper  extracts;  special 
reports. 

BAROMETRIC  PRESSURE. 

Upon  chart  No.  II  is  shown  by  the  isobario  lines  the  general  distribution  of  atmos- 
pheric pressure,  as  reduced  to  the  sea-level,  for  the  month.  The  variations  from  the 
average  pressure  for  the  past  seven  years  have  heeu  marked  and  general.  East  of  the 
Mississippi  river  the  pressure  has  been  decidedly  in  excess  save  in  the  Gulf  states. 
The  excess  in  New  England  has  ranged  from  0.04  inch  to  0.08  inch,  except  on  Mount 
Washin"-ton,  where  it  was  0. 11.  The  greatest  excess  was  in  the  Middle  Atlantic  states 
and  tholbower  Lake  region,  where  it  varied  only  from  0.09  inch  to  0.11  inch.  The  de- 
ficiencies have  been  greatest  in  the  Red  river  of  the  North  valley,  ranging  from  0.08 
to  0  11  inch,  and  in  southern  Florida  from  0.04  to  0.06  inch.  Deliciencies  are  reported 
in  the  Plateau  district  from  Salt  Lake  of  0.03  inch,  and  from  Virginia  City  of  0.04  inch, 
these  being  the  only  stations  therein  with  seven  years  means.  On  the  Pacific  coast 
the  pressure  at  San  Diego  was  normal,  at  San  Francisco  0.01  inch  in  excess,  and  at 
Portland  tliere  was  a  deficiency  of  0.035  inch.  „    ,     ,  ,  .  , 

T/ic  Inral  haroiiirlrir  ranges  have  been  greatest  in  New  England,  over  which  section 
the  sevcrcsl  storms  of  1  lie  mouth  have  iiassi'd.  The  ranges  in  that  district  have  been 
unnsuallv'-ivat,  luu-ino-  iVoui  1.3^  inclu^s  at  Nc-w  Haven  to  1.85  inches  at  Eastport. 
The  r'iii"'r  rlsrwlicrc  of  oue  inch  and  ovit  iucludoH  llic  Middle  Atlantic  states,  the  Lake 
reo-ion  tlu'  Noithwcst,  the  Ivowcr  Missouri  valh'v,  North  Carolina,  the  greater  part 
of^the'oiiio  v;ill(  y,  the  Mississippi  valh  v  iiom  Keokuk  northward,  and  the  Northern 
Plateau  district  '  The  range  of  0.75  inch  and  below  includes  in  its  limits  ten  Gnlf 
Bt'ilio'uN  Ihi'  son'lhcin  lialf")f  Texas  and  (leorgia.,  the  Southern  Plateau  district,  and 
Southcili  Calit.iinia.  The  only  ran;;cs  below  0..50  inch  have  been  0.40  at  Los  Angeles, 
O'll  at  I'linla  b'assa.  and  0.1',»  at  Key  W<'st. 

Arras  of  hii/li  hannji<  lrr.—Ol'  these,  seven  have  been  deemed  snflieiently  marked  to 

nieiit  j'^l'jJ'.'J'.'^'i';,.^  appeared  on  the  Northern  Pacific  coast  the  afternoon  of  the  Ist, 
and  uioviu"  southeast  by  the  morning  of  the  2d  was  in  Wyoming.  Minimum  tcmpera- 
Inn'sof!'-  w,Mc  reported  from  Vir-inia,  Cilv  and  K.u-t  (^uster,  and  3!K^  from  Cheyenne. 
M,.\  Ml"  nnrtli.'ast.  on  llicuHUumuoi-  Ihclid  it  had  reached  Minnesota,  Saint  Paul  barom- 
eter        al.o\c  th.-  normal.     1 1  s  pro-rcss  thus  far  had  been  marked  by  ncuerally  eooK 

lip;Mt\\7(,'''nVNoHhcnV/  MVv'i'ngsloNvlye.astwar.l  its  center  on 

th.'  niorni  n..  .,f  I  he  tl  h  was  in  ( )nl  ai  io :  T.u-onto  barometer  ().'J5  ahoy..  Mie  uormal.  HnsU 
Houlherly  winds  then  i.reyailed  on  lll(^  Middle  Atlantic  coast-,  and  at  noon  cautionary 
si-'ii  ils  were  .lisplayed  at  C,:\\h'^  llattcras  and  Kitlyliawk.  They  were  lowered  at  iiud- 
uv'hi-  juslilie.l  by  a,  luaxiinum  yelocily  of  N K.  2(i  miles  at  Kittyhawk.  The  midnight, 
report'  of  the  4t  h  showed  tliat  the  area'  had  nioycd  east  ward  over  the  Atlantic  Ocean. 
No.  II.— On  the  aft-eniooii  of  the  5th  the  barometer  comnienccd  rising  in  the  buyer 


624 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER 


arch  was  mncli  damaged.  Out  of  several  persons  in  the  tower  at  the  time  four  appear 
to  have  been  killed.    Several  other  places  in  the  city  were  more  or  less  iiijtired. 

' '  The  month  of  July ,  1878,  was  one  of  the  coldest  ever  experienced  at  Paris.  At  the  Pare 
de  Saint  Maur,  where  hourly  observations  are  made,  except  at  2  and  3  a.  m.,  we  have 
found  as  a  mean  of  the  daily  extremes  16°.  18,  and  for  the  mean  of  'M  hours  15°. 59. 
The  maximum  temperature,  28°,  occurred  on  the  30th." — Comptes  Rendus  hehdomaires 
des  stances  de  I'  Academie  des  Sciences,  tome  89,  page  382." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  36. 

MONTHLY  WEATHER  REVIEW,  OCTOBER,  1879. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  October  14,  have  been 
used,  viz :  The  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  157  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  Ofiice ;  monthly  journals  and  means  133  and  132  respectively,  from  the 
former ;  reports  from  29  sunset  stations ;  249  monthly  registers  from  voluntary  ob- 
servers ;  52  monthly  registers  from  United  States  Army  post  surgeons ;  marine  records ; 
international  simultaneous  observations ;  monthly  reports  from  voluntary  observers 
in,  and  the  local  weather  service  of,  Missouri;  reliable  newspaper  extracts;  special 
reports. 

BAROMETRIC  PRESSURE. 

Upon  chart  No.  II  is  shown  by  the  isobario  lines  the  general  distribution  of  atmos- 
liheric  pressure,  as  reduced  to  the  sea-level,  for  the  month.  The  variations  from  the 
average  pressure  for  the  past  seven  years  have  been  marked  and  general.  East  of  the 
Mississippi  river  the  pressure  has  been  decidedly  in  excess  save  in  the  Gulf  states. 
The  excess  in  New  England  has  ranged  from  0.04  inch  to  0.08  inch,  except  on  Mount 
Washington,  where  it  was  0. 11.  The  greatest  excess  was  in  the  Middle  Atlantic  states 
and  the  Lower  Lake  region,  where  it  varied  only  from  0.09  inch  to  0. 11  inch.  The  de- 
ficiencies have  been  greatest  in  the  Red  river  of  the  North  valley,  ranging  from  0.08 
to'  0.11  inch,  and  in  southern  Florida  from  0.04  to  O.OG  inch.  Deiicieucies  are  reported 
in  the  Plateau  district  from  Salt  Lake  of  0.03  inch,  and  from  Virginia  City  of  0.04  inch, 
these  being  (he  only  stations  thereiu  with  seven  years  means.  On  the  Pacific  coast 
the  picssurc  at  San  Diego  was  normal,  San  Francisco  0.01  inch  in  excess,  and  at 
Pori  lMiiil  (lici  e  was  a  deficiency  of  0.035  inch. 

Tlic  loivl  Ixirdtiiclric  ranges  have  been  greatest  in  New  England,  over  which  sectiou 
the  Hi  \ crcsl  si  (iniis  of  the  month  have  passed.  The  ranges  in  that  district  have  been 
unusually  j;rc  at,  ranging  from  1.38  inches  at  New  Haven  to  1.85  inches  at  Eastport. 
The  mil  tie  rlscwlicrc  of  one  inch  and  over  includes  the  Middle  Atlantic  states,  the  Lake 
rogiini,  ihc  Ncirl Invest,  the  Lower  Missouri  valley,  North  Carolina,  the  greater  part 
of  the  Oliiii  \  .illcy,  the  Mississip))i  valley  from  Keoknk  northward,  and  the  Northern 
Plati  iiii  dish  ic  l..  The  range  of  0.75  incli  and  below  includes  in  its  limits  ten  Gulf 
statiiMiH,  Die  soiillicni  li;ilf  of  Texas  and  Georgia,  the  Southern  Pl.ateau  district,  and 
Sontlii  Til  Ca  liloi  iiia.  TIic,  only  rallg(^s  In-low  0.50  inch  have  been  0.40  at  Los  Angeles, 
0.44  at  I'liiila  Ifassa.,  and  0.4<) 'at  Ki\v  AVest. 

Arvan  of  li'ujli  Ixintiiiclrr. — Of  tlu^se,  seven  liavo  been  deemed  sufllciently  marked  to 
merit  (U^scripl  ion. 

No.  I.— Tliis  ai-ea,  appeared  on  the  Northern  Pacific  coast  the  afteruoon  of  the  Ist, 
and  inoving  soutlicast  liv  the  nioriiing  of  the  2d  was  in  Wyoming.  Minimum  tempora- 
tureHof32"  wnc  ic]i(ir(c(l  (Voiii  Virginia.  City  and  l''ort  Ciistev,  a^iid  iU^MVom  Cheyenne. 
Moving  iiiirl  Ih'msI  (Ml  I  lie  riioniing(>r  tlir  :!il  it  had  rcaclicil  M iiinrsiil a..  SaiiiM'aiil  barom- 
eter 0.2:!  aJxivr.  Mic  iioiriiat.  lis  projiicss  lliiis  lar  had  hc.'ii  inarlM-<l  by  ,i;riiiTa11y  cool, 
clear  w<'a.llicr,  w  itii  no  laiiilall.  AtlhaJ,  liiuc  ricc/ing  niiniinmii  IcniixTa.l  iircs  were 
reitoiird  lioni  Norlhcni  Dakolaand  M  i  n  nrsol  a.  Mo\ iiig  sh.wlv  caslward  i  Is  center  on 
tll<^  nil. mini;  of  I  lir  11  h  was  in  ( )iil  a,i  h. ;  'I'ni  onl  o  baronielcrO.'.T.  ahovo.  I  h.-  luirin.al.  Hrisk 
soulhcilv  winds  Ihni  prt-vailcd  on  Ihc  Middle  Allanlic  coast,  and  at  ikmmi  caJitionary 
signals  u-nc  ,lis|.la\<d  atCai.c  llatlnasand  KillNhawU.    They  w  ere  hiw.-n-d  at.  nud- 

nighl  ;  jiiHlilicd  by  a,  ina\in  i  Nclncil  N  (.1  N  10. '.'h  miles  at  Kil  t.vha  vvK.    The  midnight 

rciioit  (if  Ihr  IMi  shiiwcd  I  hat  the  area,  hail  ninxed  eastwjird  over  the  Alla.nlie  Ocean. 

No.  11.— On  the  i^tt(^rnoon  of  l  lie  51  h  tiui  baromoler  connnenced  rising  in  the  lower 
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Saint  Lawrence  valley,  and  at  the  morning  re^^^^^^^^^^ 


preVaneTintLclnad  "^l—rT'lfi:^:! 
25oIt  Father  Point  and  30°  at  Chatham  were  reported.  Signals  wore  displayed  durmg 
IL  day  on  the  Middle  Atlantic  and  North  Carolina  coasts.  Those  on  the  New  Jersey 
n...t  ip,™  lowered  at  midnight,  iustified  by  velocities_  ranging  from  E.  25  at  Cape 


coast  were  lowered  at  midnight,  justified  by  velocities  ranging  trom  ii..  Jib  at  oape 
May  to  E.  32  mfles  at  Sandy  Hook.  The  signals  on  the  North  Carolina  wast  were  non 
Sfied  The  area  moved  southward  during  the  6th  and  7th,  and  on  tiie  morning  ot 
ihe  8th  the  highest  pressure  was  at  Cape  Hatteras-harometer  0-29  f/.^^  the  normaL 
The  central  pressure  appeared  to  move  northward  during  the  night  of  the  8th  and  m 
the  mornin/the  highest  pressure  was  over  the  Canadian  Maritime  Provinces,  wheie 
t  rcSaSedVntil  it^final  Jlisappearance  on  the  12th  the  highes  P^*^,  ^-^S  that 
time  behig  at  Chatham,  where  the  barometer  ranged  from  0.29  on  the  8t]i  to  0.  W  on  the 
ad  the  normal.  From  the  8th  to  the  morning  of  the  10th  light  local  rams  1 
in  New  En<^land  and  the  Middle  Atlantic  states.  On  the  afternoon  of  the  10th  brisk 
noithrast  winds  were  reported  on  the  New  England  coast,  and  cautionary  signaJa 
were  displayed  from  Wood's  HoU  to  Eastport.  These  signals  were  lowered  the  mom- 
S  Jof  the  nth,  iustified  only  at  Eastport  NE.  26  miles.  Severe  gales,  however,  pre- 
vafled  dviring  that  time  in  Newfoundland,  doing  great  damage  to  property,  driving 
several  vessels  ashore,  and  completely  wrecking  one  bark._  -ninln+h  hp 

No  III -This  area  appeared  in  the  Northwest  the  mornmg  of  the  12th,  Duluth  ba- 
rometer 0.30  above  the  normal.^  At  the  afternoon  report  the  highest  pressure  still 
inSeasin-,  was  over  Lake  Superior,  and  brisk  southerly  winds  prevailed  on  Lakes 
Superior  and  Michigan.  Signils  were  then  ordered  for  those  lakes.  Moving  slowly 
eastward  with  Kcnerally  cleJr  weather  and  cool  northerly  winds,  the  center  the  mom- 
fn  '  of  the^Sth  ias  in  Ontario,  Parry  Sound  barometer  0.40  above  the  normal.  Brisk 
northerly  winds  then  prevailing  on  the  Maine  coast  an  off-shore  signal  ^vas  ordered 
for  Eastport,  which  was  lowered  at  midnight,  justified  by  a  NW.  wind  of  26  miles. 
Se  Lake  signals  were  then  lowered,  not  justified  except  at  Dnluth  the  maximum  ve- 
locity being^N.  21  at  Milwaukee.  From  the  13th  to  the  morning  of  the  16th  '^e  high- 
est pressure  remained  over  Ontario,  Parry  Sound  barometer  ranging  from  0.18  to  0.38 
above  the  normal.  The  area  on  the  16th  moved  eastward  and  remained  with  the 
highest  pressure  on  the  New  Brunswick  coast  until  its  final  disappearance  on  the  18th 
over  the  Atlantic  Ocean.  .         ,  .       _c  xi  „  ^r+v.  c„„ 

No  IV.-This  area  appeared  on  the  Califorma  coast  the  morning  of  the  16th,  San 
Francisco  barometer  0.19,  abnormally  higli,  it  moved  eastward  durmg  ^^^^^^ 
reached  the  Middle  Plateau  district,  where  it  remained  until  the  afternoon  ol  the  18th, 
when  the  highest  pressure  was  at  Denver,  0.49  above  the  normal.  Moving  northeast- 
ward during^the  day,  on  the  morning  of  the  19th  it  was  central  over  the  UPPf  Lake 
Region,  Escanaba  barometer  0.45  above  the  normal.  At  that  time  brisk  to  J  ^^orth- 
erfv  winds  prevailed  in  the  Lake  region,  with  maximum  velocities  of  30  miles  N.  at 
Cleveland,  and  38  N.  at  Sandusky.  Minimum  temperatures  below  or  near  tlie  Ireezmg 
point  wer;  reported  from  the  entire  Upper  Lake  region  and  the  Northwest  Mov  ng 
slowly  eastward  the  highest  pressure  at  the  mormng  report  of  the  20th  was  over  the 
Lower  Lake  region,  over  which  section  the  barometer  was  quite  uniformly  0  29  above 
the  normal.  At  that  time  the  signals  on  the  Atlantic  coast,  from  SuuthviUe  north- 
ward to  Sandy  Hook,  and  at  Eastport,  were  lowered,  having  been  justified,  as  shown 
TconneS  with  low  areas  Nos!^ iv'and  V.  Changing,  its  course  to  the  southeast^ 
on  the  morning  of  the  21st  the  area  was  cenifcral  with  dimimshed  pressure  on  the  New 
Jersey  coast.  It  thence  followed  a  northeasterly  course,  and  on  the  22d  passed  over 
the  Gulf  of  Saint  Lawrence.  ^  ,  .r,  ■  ^f+^.^o^^+ 

No  V  —This  area  appeared  on  the  Northern  Pacific  coast  the  morning  of  the  2l8t, 
and  in  the  afternoon  the  Olympia  barometer  was  0.32  above  the  normal.  Moving  east- 
ward the  highest  pressure  was  over  Western  Dakota  on  the  mormng  of  the  22d,  and 
at  that  time  temperatures  below  or  near  the  freezing  point  were  reported  from  the 
Northwest.  During  the  day  the  pressure  rapidly  increased  from  Dakota  southward. 
In  the  afternoon,  in  connection  with  low  area  No.  VI,  rainy  and  threatening  weather, 
with  brisk  to  high  winds,  prevailed  in  the  Upper  Lake  region,  with  a  maximum 
velocity  of  NW.  35  miles  at  Milwaukee.  Signals  were  then  displayed  for  Lakes  Michi- 
gan, Huron,  and  Erie,  which  were  justified,  as  shown  in  descnption  of  low  area  No. 
VI.,  and  cautionary  off-shore  signals  were  also  ordered  on  the  Texas  coast.  On  the 
morning  of  the  23d  the  isobar  of  30.50  extended  from  Dakota  southward  to  include 
Kansas-Bismarck,  North  Platte,  and  Dodge  City  barometers  respectively,  0-59.  "-^ J; 
•  and  0.56  above  the  normal.  Brisk  to  high  northerly  winds  then  prevailed  m  the  Upper 
Lake  region  and  in  Texas.  The  isobar  of  30.50  during  the  day  covered  the  country 
from  Indian  Territory  southward  to  Mississippi,  but  during  the  night  moved  slowly 
eastward,  and  on  the  morning  of  the  24th  covered  the  Upper  Mississippi  valley,  Saint 
Paul  and  Duluth  barometers  0.57  above  the  normal.  At  that  time  minimum  tempera- 
tures of  32°  and  under  were  reported  from  Indian  Territory  arid  Missouri  northward  to 
EStobat  and  from  the  greater  part  of  the  Lake  region.  Brisk  northerly  winds  then 
40  SIG  . 
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?^hTS'L*^^-p?mm^^^^^^^^  °f  26  N.  at  Galveston,  32  N.  at 

Indianola,  and  34  NNE.  at  Port  Eads.  Bnsk  northerly  winds  with  clear  weather  nre- 
^^f.t.tr.'^S       ^""^  Middle  Atlantic,  South  Atlantic,  and  Gulf  Bta  es  fa^ 

justifying  the  off-shore  signala_ which  had  been  displayed  the  afternoon  of  the  23d  from 

r.^«U      t[  ranging  from  NW.  28  at  Bamegat  to  NW.  52  miks^at 

Cape  May  The  Texas  signals  were  lowered  at  the  same  time,  having  been  fuUv  i  usti 
wo  j'^f^  ^*  Galveston  and  N.  32  at  Indianola.   Moving  slo^lVeast- 

ward  the  highest  abnorn^al  pressure  on  the  morning  of  the  25th  covered  the  Lower 
Lake  region-Parry  Sound  barometer  0.75  above  the  Sormal.   Minimum  temperatures 

th.  M,^!  rA^,?  '  J""!  ^/'"^  ^fPT*'*^  ^^"^  L^'^^  region.  New  England,  and 

the  Middle  Atlantic  states-Rochester  temperature,  19°.  The  signals  on  the  Atlantic 
coast  were  lowered  too  soon,  as  during  the  day  severe  northeas't  gales  continued  on 
the  Middle  and  South  Atlantic  coasts,  with  velocities  ranging  frcfm  25  to  47  miles 
the  maximum  velocities  being  NE.  47  at  Kittyhawk,  and  NE.  44  at  Tybee  Mand 
^^"^^fV^r^^lT  rose  rapidly  in  the  Eastern  Gulf  states,  but  at  S 

night  a  slight  fall  was  reported,  and  the  northeast  winds,  increasing  in  force  had 
reached  a  maximum  velocity  of  NE.  35  at  Key  West  and  ENE.  39  at  Port  Eads  Se- 
vere gales  were  reported  from  the  Gulf,  which  are  treated  in  connection  with  lo  w  area 

ii'/hLJ^^^'ir  ™°'''^'^°''^y.''^'o*^r'^'  pressure  the  morning  of  the 

So  .^"^^  Baltimore-barometer  0.73  above  the  normal.  Brisk  to  high  northeast 
winds  with  partly  cloudy  weather  prevailed  during  the  day  on  the  South  Atlantic 
nAt'  *Ji«°^aximum  velocity  being  36  miles  NE.  at  Cape  Lookout.    By  the  mon°n  ° 

low  areas  5^os  VI^and  V^^^^^^^  ^t?  P"''"''  off  the  Middle  Atlantic  coast^n  advance  of 
iow  areas  JNos  VII  and  VIII.  The  passage  of  this  area  was  marked  by  the  minimum 
temperatures  for  the  country  east  of  the  Rocky  Mountains,  except  for  the  Lowot S 
souri  and  Upper  Mississippi  Valleys,  the  Northwest,  and  the  Upper  Lake  re^n' 
+1,!^  VI.-rhis  area  appeared  on  the  North  Paciiic  coast  accompanied  by  light  rain 
ind  Vi^",-nf.°^it:' n  ?f  ^(  the  morning  of  the  26th  the  barometers  at  ofympia 
and  Virginia  City  were  0.51  above  the  normal.  At  that  time  the  pressure  over  the 
whole  country  was  above  the  normal,  being  30.70  in  the  Middle  Atlintrand  S  of 
the  Isew  England  states,  30.50  in  Washington  Territory  and  part  of  Idaho  and  a 
IZ  cZTr  ff  ^  ''i'^^  ^^^^'-^^i*-,  Slfght  changes  t'^,okplace  in  connection  with 
the  center  of  this  area  diu-ing  the  27th,  but  the  pressure  gradually  decreased  and  it 
slowly  disappeared  during  that  day  and  the  28th.  uecieaseu  ana  it 

No.  VII.— This  area  appeared  in  the  Northwest  at  midnight  of  the  29th  •  Breoken- 

with  low  area  No.  IX,  brisk  northwest  winds,  and  threatening  weather,  continued  in 
the  Upper  Lake  region,  where  signals  had  been  displayed  on  that  afternoon  The 
pressuxe  increased  in  the  Northwest  during  the  30th,  30.50  over  the  grerierpart  of 
bakota :  it  moved  slowly  eastw^.rd,  and  by'midnight  Was  central  over  Lake  SnJeJior  • 
Duiiuh  barometer  0  50  above  the  normal.  On  the  morning  of  the  31st  mtnfmum  teml 
°^  T  ''^"^  ^"^'^  reported  from  the  Northern  Rockv  Mount^  n  slope 

the  Northwest  and  northern  portions  of  Missouri  and  Mississippi  vafloys  The  lowest 
temperatiires  were  io  at  Pembina  and  -1°  at  Deadwood,  being,  witli  Qo  on  Mmint 
Washington,  the  lowest  reported  during  the  month.  This  ar^^  was  n.arked  by  l  ie 
Z':tZ[VC^;i1rj.^^^^^^^  upper  Mississippi  valleys,  the  N^h! 

.J^^Zf  '"T  '^'"•''»'f'«'---0"  map  No.  I  are  charted  the  tracks  of  the  center  of  eight 
Eire  pa7h^^'Zn  No  m"'  T"'  I'-e  Passed  over  the  country  during  Octobe^ 
Dut  the  path  ol  area  No.  Ill  was  too  unccrtam  to  permit  its  accnra t(^  locatiSn. 

No.  I.-This  area  was  a  continuation  of  No.  IX  of  the  September  inovncw  Centr.l 
in  Dakota  the  mornn.g  of  11,.^  1st,  it  moved  northeastward  aiul  ivn.  Iu-,  VLitoba  I  v 
midnight  lis  progress  marked  by  light  rains  and  brisk  sontherlv  uinds  in     o  ^^^^^ 
west  and  Upper  Lake  reg on.    Cautioinrv  si<nr)ls  w,-r,v  ,iw,,i.,x  »i  i       ,  -^^ortn- 
Dulutl,  during  the  after.^u.n,  a,nd      S^,^^     m'.       M' '             n     T!"''""  ""1 
Marquefte.    0„  the  morn  in  -  of  tl           t  \  '  s  !  J  h  Alpena  an. 
whicli  time  clondv  weatl,,.,-' and  v'li.r  wi 'i^lrisk  sm   1    -l v  i;»><-H"ta.  a(, 
Upper  Mississip])!  valley  and  on  l.akcM  ]\1      i- ■! n  •,n,l  ^,m,.,i              ViV  "  I, 
center  had  roaciied  tb<;  eaNlm,  en     ,1  I        s,'  ,.,'      ^         ^^r  ;'" 
winds  with  cloudy  weatlier  and  rain  imw  '    .l'.          '  :;'  ,,,  ,           T  wostorly 
28  to  32  miles  were  reported,  from  1 1„<  1 1,,,,;.,-  |  ,'|'     ,.    ,'  ,V    M  .11  n  V,*"" 
with  fresh  to  brisk  westerly'  wi,„  ,s    ,        .  1  '  ,    ,   ?     j,  "  ".1          •  '  T"^^'^'' 
signals  were  then  disi-laye.!  at  Vovi  I  hu-on      ,  I  ,  (        ,,„'':    l^.r;Z^  ^'"'If"".'?' 
night  the  area  was  central  norlh  <.l' ( 1,,  ' ,m  ,'  .     ,'i  ,    ,     :,,'        i'^     '^^         At  mid- 
weather  ].r..,v;  I  wIM.  brisk  to  bi..l.N,.nlln."-Vu  i,  ,Vs,     1  ,              '  I'""  Y  "ud  rainy 

part  of  Lake  lOrio,  xyiti,  a  vel,.,.i,,\r„r  s  n    ,  m  d  S.  il  ^  ,      i  r 

wethendisplav<'df..rj,a,k<-  I'lri,.  IV.,,,,  (•  ov'  !■,       iV  'nn^^^^^^^  ■•MW  ,,,,,:,,ry  signals 

3d  the  center  had  rea(d,ed        I -o^v^,  S  ,i„  '        """■">'>KOt  M.o 

woathcrwiti. brisk  to  Li,;„  .o„„,„..,:'^iLi;^™*:;;;;;:,i:^,- 
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T  ower  Saint  Lawrence  valley.  Signals  were  then  displayed  on  the  New  England 
coast  from  WoodS  HoU  northward  to  Wrt.  In  the  Lake  region  c  o^dy  or  part  y 
i,ud,»u±i.uu  wAsterlv  winds  were  reported,  and  all  signals  inerem 

Sertrowered  Ih^^^^^^^  were  Sifiedby  velocities  ranging  from  SW.  25  at  Grand 
were  d\^j  33  at  Saugeen,  except  at  Escanaba,  MarcLuette, 

bX?o  Erie  ^4d  P?rt  m^on  wh^^^e  veScTtief  from  13  to  20  miles  occurred. 

?S'n?its  cTursVto  t^^southeast  with  decreased  pressure  the  af  ™,  ^^^^  '^^^^^^^ 
the  alerioon  of  the  3d  in  the  Gulf  of  Saint  Lawrence  ;  Chatham  barometer  0  29  be- 
low thTnormal  Signals  on  the  New  England  coast  were  con  mued  until  the  4th  on 
;  ™ff  of  the  ranidlv  recovering  pressure,  and  were  lowered  in  the  afternoon.  They 
tZTustmedexcy^^^ 

.^t  Thatchers  Man^  of  the  2d  this  area  appeared  on  the  Oregon  coast.  During 

,^°-,-A^:„ir.  1:,,  ^„ii  -Mnrth  Pacific  resrion.  and  the  center  moving  eastward 


"NTn  TT  _On  the  morning  01  tne  '^a  xnis  area  cipijca-icii  ,^1^  -  - 

the  day  iioht  rain  fell  in"  the  North  Pacific  region,  and  the  center  moving  eastward 
was  onth^  Lrnfng  of  the  3d  in  Montana-Virginia  City  barometer  0.26  below  the 
normal  D^ing  the  day  brisk  to  high  southerly  winds  prevailed  m  the  Northwes., 
a^d  by  midnight  the  center,  with  decreased  pressure  had  reached  eastern  Manitoba. 


were  lowereu  ou  tuo  muiiiiug  yj..  ,7         ,4.  ° 

velocity  of  SW.  24  only  being  reported  from  Marquette.  .   -,  ^       .  ^^^u 

Area  No  III  -The  track  of  the  centre  of  this  area  was  too  indefinite  to  permit  ts 
actimtrchartiii..  On  the  afternoon  of  the  3d  a  new  depression,  accompanied  by 
fresh  Voutherly  w  nds,  threatening  weather  and  light  rains,  appeared  on  the  North 
PnPi-fio  eoatrwhere  bV  the  afternoon  of  the  4th,  the  barometer  steadily  falling  reached 
S'ofymJiA.Io  below^h^^^  The  area 'moving  ^  ^^^^i^^'l^^^^^^ 

the  5th  caused  an  extensive  barometric  depression  ranging  from  0.20  to  O.oO  inch  be^ 
the  normal,  wMch  covered  the  country  from  Minnesota  ^^c^  I^^-^      * ^^hJ  ^f  tSe 
ir   .^r  'cii;,.,T,j-  „i — nnfiiTrpA  nver  this  rcffion  Until  the  midniglit  ot  tne 


low  the  normal,  which  covered  the  country  trom  Minnesota  auu  xo  v vv^"  "'-  f  of  the 
Pacific  ocean    Sli<>ht  changes  occurred  over  this  region  until  the  midnight  ot  the 
5th  when  the  barometer  again  fell  sharply  on  the  North  Pacific  coast.    On  the  morn- 
ing oTthe  6th  the  line  of  normal  pressure  ran  from  Lake  Superior  southeastwar^^^^ 
Georgia  coast.    The  country  from  Minnesota  and  Iowa  westward  to  the  1  acifac  coasc 

in  the  after- 


was  then  covered  Dy  a  pressuie  iruiu  v.^u  vk,  ^.u^  ^^.^  ,  .  - 

^ates  the  New  Orleans  barometer  read  0.24  below  the  normal.    At  no 

pressure  was  reported  from  Oregon,  Dakota^  and  the  Gulf  States.  ^1°^^^  ^^/^^'^j^J 
weather  nrevailed  in  the  North  and  Central  Pacific  coast  regions  and  mthe  Gult  states, 
while  fX  Saska  and  Minnesota  southerly  gales  were  reported  Cautionary  sig- 
Ss  were  d  and  Alpena.    AtVdnight  the  Mobile  barometer  was 

S  SrYelow  the  normS  while  rainy  weather,  with  brisk,  variable  ^f'^^  werereiDorted 
from  the  Eastern  Gulf  k  with  a  maximum  velocity  of  SE.  25  miles  at  Saint  Mark's, 
aTthe  tMe  rose  five  feet  above  the  mean.  But  slight  changes  had  taken  place  from 
the  TJpper  Lake  region  westward  to  the  Pacific.  The  morning  report  of  f  f  ^thj^^^^^ 
TRhaTO  barometriJrise  on  the  Oregon  coast  and  in  the  Eastern  Gulf  states,  with  the 
cectOTS  of  depression  aw  located  in  the  central  Mississippi  valley,  Memphis 

barometer  0  30  below  the  normalf  and  in  the  Middle  Plateau  distr  ct,  Sa  t  Lake  barome- 
ter 0  47  below  the  normal.  During  the  7th  the  depression  m  tho  Mississippi  vqj  ey 
diLnneared  while  the  pressure  from  the  Mississippi  valley  westward  to  the  Pacific 
S^Suallv  recovering,  by  midnight  was  in  a  nearly  normal  condition,  except 
from  ^oforado  northlastward  to  Manftoba,  where  a  barometric  trough  of  0.30  below 
the  uormal  vet  exSted  The  signal  at  Alpena  was  then  lowered,  the  wind  having  at- 
ShiedTvEty  of  only  SE.  20  miles.  The  barometric  trough  moved  slowly  north- 
eXard  Splssed TnL  Manitoba  the  morning  of  the  10th,  when  the  Duluth  signal 

%?iT-ThTs\reTi|S  in  theCarribean  Sea  and  on  the.afternoon 

of  the  lith  was  central  southeast  of  the  island  of  Jamaica.  By  the  morning  of  the 
mh  it  reached  the  eastern  end  of  that  island,  and  by  midnight  of  the  13th  was  cen- 
tral  near  the  island  of  Cuba,  southwest  of  Havana.  From  the  morning  of  the  11th 
until  the  aftemoTn  of  the  14th,  19.80  inches  of  rainfall  were  reported  from  Kingston, 
Jamaica  inhe  rest  of  the  island  exceedingly  severe  rains  did  serious  injury  to 
iZerty'  and  crops.  Reports  state  that  13  lives  were  lost  in  Kingston.  Many  bridges, 
?o?sef  and  much  stock  were  swept  out  to  sea,  and  all  communication  obstructed, 
S  l  eCts  from  the  Gulf  stations  showing  a  steady  decrease  of  pressure,  a  cautionary 
signal  was  diS^y  ed  at  Key  West  the  morning  of  the  12th.  The  cyclone  moved  slowly 
Se7stward  and  by  the  afternoon  of  the  14th  was  central  in  the  southeastexn  part 
Xthe  S^K    Si^^^^^^^^^  then  displayed  at  New  Orleans  Port  Eads,  Mobile,  and 

Saint^^irk's  At  this  time  Key  West  barometer  was  0.31  below  the  normal,  with  a 
Seast  wind  of  26  Mies,  whul  fresh  northeast  winds  were  reported  from  the  north- 
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r«^ff  ?  *?"^V.  ^^^Si!^^  ™oved  slowly  northeastward  and  at  midniffht  of  the  15th  was 

over  southern  Alabama,  Mobile  barometer  0.51  below  thrnormal  sk  easteJlv 
winds  were  reported  from  Florida,  with  a  maximum  velociiy  of  E  32  at  Mark's 
and  a  heavy  rainfall  of  2.10  inches  in  eight  honrs  from  Montgomery  At  noon  eau 
tionary  signals  were  ordered  for  Jacksonville,  Savannah  and  Charieftoif  Swi?; 
bfrT °r  'n  .'^1  'f'^  i^*'  center  had  reached  the  centrSisSippi  ey  Me^T^^^^ 
barometer  0.38  below  the  normal.  The  signals  on  the  Gulf  coa<*f  nn,i  +Vn,,.'  Tn.i  „ 
VI  le  to  Savannah  were  then  lowered,  having  been  Sly  j  astified  At  mZ  4t  of X 
16th  report  showed  it  central  with  diminished  enerj?  in  111  noif  Ks  subseou^Jt 
™iig^/the  ^Uh""  ^'         ^^^^^  it^nitedTnVisc*onsi?rtS 

A.^r?^f'^^!^V^^  appeared  on  the  Oregon  coast  on  the  morning  of  the  llth  and 
0  72^llow  the  ^or^""  was  central  in  Oregon;  Portland  and  EosSburg  barom'eters 
wi  "^elo^tl^e  normal.    At  that  tune  ramy  weather,  with  Ught  southerly  winds  nre- 


atmidnight  in  thev.Uey  of  the  Columbia  river  thence  tum^g^^^^hwa^^^^^^^ 
12th,  13th  and  14th  it  moved  slowly  into  the  Southern  Plateau  distr^t  it^wo-ress 
being  marked  by  cloudy  weather  and  light  precipitation,  light  snow  follin  o-  in  Ne#ada 
During  the  night  of  the  14th,  changing  its  courte  to  the  northeast,  it  wal  central  th; 
morning  of  the  15th  in  Colorado-Denver  barometer  0.31  below  tie  norm .U  Bv  the 
morning  of  the  16th  its  center  was  in  Western  Dakota-Bism^ck  barometer  0  43  be 
low  the  normal  ^  At  tliat  time  cloudy  or  rainy  weather  prevailed  in  the  Cne" Missis 

ITThIt   iL'lr*tW°'*^r'*-  repoiis^showed  its  centerTSott 

At  that  time  northerly  gales,  with  rain,  prevailed  in  the  extreme  Northwest  and 
cloudy  weather  with  variable  winds  in  the  Upper  Lake  region.  CaSaTsi-nals 
were  then  disp  ayed  for  Lake  Superior  and  at  Escanaha.  On  the  moruin- oZtKt^ 
this  area  united  with  low  area  No.  IV  and  reports  at  that  time  showed  it  t^^  be  central 
with  aecreased  pressure,  m  Wisconsin.  Eainy  or  threatening  weath  "with  S  t o 
9  9fi  l^^^^ff  winds  then  prevailed  in  the  Lake  region,  witg  a  maxiniam  velocfty  of 
b  ?  /^^r*? ^'""^  Sandusky.  Cautionary  signals  were  then  ordered  for  the  Test 
ot  Lake  Michigan  and  for  Lake  Huron.  The  afternoon  reports  of  the  17th  showed 
that  the  central  area  had  passed  northward  beyond  the  Lake  region.  Brisk  south- 
west to  northwest  winds  yet  prevailed  in  that  section,  with  a  maximnnf  ve  ocTty  of 
^^T^'i^^^  at  Milwaukee.  The  course  of  this  area  duriag  the  18th  was  too  fai  north 
w.«f  wi^L'  ' I'^'T  *°  ^'^r^*  '''T'''-''  "^^^'^^^S.  During  th'at  time  soatCest  tonoS 
west  winds  cloudy  weather  and  ram  prevailed  in  the  lake  region.  The  sio  nals  dis- 
played  m  that  section  were  lowered  on  the  afternoon  of  the  18th,  having  bet^niustified 
^'.*r'  '■''°P°-  f'-ooi  NW  27  at  Alpena  to  NW.  38  at  Daluth.  oS  th  "mornin- 
w  eigna  s  were  ordered  on  the  Atlantic  coast  from  Lewes  northward  to  Sai  v 

Hook  At  mulnight  rainy  and  threatening  weather,  with  brisk  south.M  ly  winds  p  c- 
vailed  in  t^ie  Middle  Atlantic  and  Now  England  states  with  a  luaxinu  m  X^H^ 


G  1  ri  ■''■X'r'^''"'.  i^n"  ixew  Ji^ngiana  states  with  a  maximmu  vclocitv  of 

L-^ni^  Ma.y.    Changuig  its  course  during  the  night  to  the  soul  boast,  on  tlie 

morning  of  tOie  19th  the  area  was  central  in  Maine,  Eastport  baromotov  0  :!0  abno  ■- 
^:^  ^,^>°y  a^^'l  threatening  weather  then  prevailed  in  Now  En-huid  a.i.l  Ih.^ 
Jfcddlo  Atlantic  states,  with  a  maximum  velocity  of  NW.  42  miles  arSm.lv  llook 
Cautionary  signals  wero  thou  ordered  from  New  York  eastward  nhiii"-  tlio  co'ist  to  in" 
iti  ^^'"tj'  fonncction  with  high  area  No.  IV  from  Norfolk  .southward  to 

Smithville  By  midmght  the  center  had  passed  thioni;!,  Nova  Sc.lia,  and  w' s  over 
the  Atlantic  Ocean.  During  the  day  brisk  northwostVinds  willi  ..,.,u>i •ill v  . 
>veather,  prevailed  along  the  Atlantic  coast  from  Eastport  to  North  Oarolin  i  m.l'., 
inaximuni  velocity  was  reported  of  N.  40  miles  at  Capo  May.  At  that  i  i,no  (ho  c'ni- 
fionary  signals  from  Portland  southward  to  include  New  York  wore  lon  .-  cd  Ir.  vS  'r 
been  justiiied  by  velocities  ranging  from  NW.  25  at  New  Haven  to  NW.  :!S;,  (' Th.,!  chcr's 
Island.    On  tho  morning  of  the  20th  signals  from  Saiidv  Hook  sonllnvavd  lo  include 

Smithvillo  were  lowered,  having  been  justiiied  by  volocil  ics  ,  ,•  ,,u.  iVmuN  3->  at 

Macon  to  NK.  40  at  Kittyhawk,  and  N.  40  at  Cape  Ma^y.  "  " 

No.  VI.— Tho  area  appeared  in  the  Nortliwi'st  on  tlio  '^lut  nioviii"-  ,soii(li<-as(\viiTllv 
from  Manitoba,  and  at  tho  afternoon  rcnoit  was  rrni  ral  in  Da'kota  IVmlHin  l\'ar  i".>»i 
0.31  below  tho  normal.    Eeaohing  Hon'lli.Tn  MinnoMola  at  iniiliiiohi-       V,  n  \   1 '.w 
far  marked  by  no  precipitation— ii,  <'hant;vd  i(,s  diicdiini'  I,.  (li,>  noi  il„-asl    and'  ,»  (  x 
nioruing  of  tile  22d  was  conlr.al  in  noi  llinn  Ml,  In. .an      M,,vin..  r  ulu'.,',-,!  I  ,,;  ^ 
afternoon  ,.r  tl,e  22d,  it  was  r,-uUn.\  ov.a-  l,a,k„  Ih,',,,;,    '  \U\r,l/tn^:^y  v  W  M 

woatlior  with.bri,Hk  HOutluTly  wi.nts  invva  I  ..vrr  ll„;  I  hmv  '  a  I  a  I '    iv.l  ion  Vl  i^^ 

the  Upi)er  Lake  region  rainy  and  tbroatoning  weather  wiMi  bnsk  noia  winds 
were  roporlod-maxinmin  velocity  NW.  35  at  Milwaukee,  ('anlicnaw  .si,.,,  ,N  w.^io 
then  displayed  at  Lakes  Michigau,  IIuron,  and  Erie.    At  midni..ht  tho  cenler  h' d 
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readied  Ontario,  Parry  Souud  barometer  0.21  below  the  normal.  At  that  time  rainy 
or  threatening  weather,  with  brisk  westerly  winds,  prevailed  m  the  Lake  region  and 
Middle  Atlantic  states,  maximum  velocities  in  the  hrst  section  ranging  trom  W. 
at  Tort  Huron  to  W.  30  at  Alpena.  Signals  were  then  displayed  tor  Lake  Ontario, 
and  were  lowered  at  Eacanaba,  Chicago,  and  Milwaukee,  justified  except  at  Escanaba 
bv  NW  36  miles  at  Milwaukee.  Morning  report  of  the  23d  showed  the  center  to  be 
in  the  Upper  Saint  Lawrence  valley,  Burlington  barometer  0.23  below  the  normal. 
CI  oudy  and  threatening  weather  was  then  reported  from  New  England  and  the  Lower 
La  ke  region  with  brisk  westerly  winds,  the  maximum  velocities  m  the  latter  district 
ran  <ring  from  W.  25  at  Toledo  and  Buffalo  to  W.  40  at  Sandusky.  A  cautionary  sig- 
nal was  then  displayed  at  Eastport.  The  center  that  afternoon  was  m  Maine.  The 
signals  at  Detroit  and  all  ou  Lake  Michigan,  except  Grand  Haven,  were  then  lowered, 
having  been  justified,  except  at  Escanaba,  by  velocities  ranging  irom  NW.  2o  at  io- 
ledo  to  NW.  36  at  Milwaukee.  On  the  morning  of  the  24th  the  area  having  moved 
eastward  was  central  over  the  Atlantic  ocean.  The  signals  on  Lake  Huron  and  at 
Grand  Haven  and  Toledo  were  then  lowered,  andin  the  afternoon  those  yet  remaining  in 
the  Lake  region,  having  been  justified,  except  at  Oswego,  by  maximum  velocities 
ranging  from  NW.  25  at  Toledo  to  W.  45  at  Sandusky.  This  area  being  rapidly  fol- 
lowed by  high  area  No.  V,  caused  the  storm  to  be  unusually  severe  m  the  Lake  region. 
A  schooner  and  a  steam  barge  were  disabled  on  Lake  Erie,  and  on  Lake  Huron  one 
schooner  was  disabled,  one  driven  ashore,  and  from  a  barge  one  man  was  lost.  The 
signal  at  Eastport  was  lowered  at  midnight  of  the  24th  not  justified;  the  wmd  how- 
ever, attained  a  velocity  of  S.  22  miles.  .  . 

No  VII.— The  morning  and  afternoon  reports  of  the  25th  showed  rapidly  increasing 
pressure  in  the  Eastern  Gulf  states  and  Florida,  while  a  slight  decrease  was  reported 
li-om  the  Western  Gulf  states,  with  a  NE.  wind  of  26  miles  at  Key  West  during  the 
afternoon.  At  midnight  a  barometric  fall  was  reported  from  the  Eastern  Gulf  States, 
and  high  northeast  winds  then  prevailed  from  Key  West  westward  to  Port  Eads, 
attainiSg  maximum  velocities  of  39  ENE.  at  Port  Eads,  and  34  NE.  at  Key  West. 
During  the  26th  decreasing  pressure  and  easterly  winds  prevailed  in  the  Eastern  Gult, 
with  maximum  velocities  of  26  NE.  at  Key  West  and  43  NE.  at  Port  Eads.  A  schooner 
which  left  Key  West  ou  the  25th  for  Punta  Rassa  was  compelled  to  return  the  morn- 
ing of  the  26th,  on  aonount  of  severe  weather.  Marine  reports  show  violent  easterly 
gales  in  the  Eastern  Gulf  during  all  that  day  and  the  27th.  The  brigantine  fVood- 
land  leaving  Port  Eads  on  the  25th,  was  compelled  to  return  in  distress  the  28th; 
schooner  Sailie,  which  left  Pensacola  on  the  26th,  was  completely  wrecked  and  lost  all 
her  crew  but  two  m«n.  Three  other  vessels  were  disabled  and  in  distress.  The  S.  S. 
Capri  reported  a  "  hurricane"  200  miles  ESE.  of  Port  Eads  on  the  26th  and  27th.  Ou 
the  afternoon  of  the  27th  the  area  was  central  west  of  the  middle  Florida  coast,  Punta 
Rassa  barometer  0.12  below  the  normal.  No  signals  was  displayed  in  the  Gulf  during 
the  passage  of  this  area.  Moving  very  rapidly  northeastward,  by  midnight  the  center 
was  probably  oft'  the  Georgia  coast.  During  the  day  very  heavy  rains  fell  in  Georgia, 
Florida,  and  South  Carolina,  with  the  following  totals  reported :  Key  West  1.36  inches, 
Samt  Mark's  4.28,  Jacksonville  2.21,  Savannah  1.02  aud  Charleston,  S.  C,  1.94.  Ou 
the  morning  of  the  28th  the  area  was  probably  central  off  the  North  Carolina  coast : 
Cape  Lookout  reported  the  barometer  0.28  below  the  normal  aud  Cape  Hatteras  3.00 
inches  rainfall  in  eight  hours.  Ou  the  North  Carolina  coast  fresh  northerly  winds 
were  reported,  their  force  being  probably  weakened  by  the  influence  of  advancing 
low  area  No.  VIII.  Severe  easterly  gales  were  reported,  however,  on  the  eastern  side 
of  the  area,  northwest  of  Bermuda.  During  the  day  the  area  moved  northward  with 
great  rapidity,  and  with  diminishing  pressure.  Central  in  Rhode  Island  the  after- 
noon of  the  28th,  by  midnight  it  had  united  with  low  area  No.  VIII  in  Maine.  During 
its  passage  northward  on  that  day  the  winds  on  the  Jersey  coast  veered  to  the  west- 
ward, and  the  unusual  maximum  velocities  of  W.  48  at  Sandy  Hook  and  NW.  64  at 
Cape  May  were  reported.  Signals  had  been  displayed  on  the  Atlantic  coast  on  the  27th 
for  low  area  No.  VIII,  in  connection  with  which  they  are  considered.  -The  subsequent 
path  of  this  area  is  described  as  that  of  No.  VIII. 

No.  VIII.— This  area  appeared  in  Manitoba  during  the  night  of  the  26th,  and  moving 
southeastward  was  central  on  the  morning  of  the  27th  in  Minnesota.  Brisk  westerly 
winds  with  partly  cloudy  weather  and  no  precipitation  then  prevailed  en  Lake  Supe- 
rior and  Michigan.  The  afternoon  reports  showed  the  center  to  be  over  the  north- 
western portion  of  Michigan,  with  greatly  decreased  pressure,  Escanaba  barometer 
0.34  below  the  normal.  Brisk  southerly  winds  with  cloudy  weather  prevailed  in  the 
Upper  Lake  region,  with  maximum  velocities  of  26  miles  at  Milwaukee  and  Grand 
Haven,  while  from  the  Northwest  northwest  gales  were  reported,  with  rain  in  the 
Upper  Mississippi  valley.  Moving  southeastward  by  midnight,  the  center  had  reached, 
ith  still  decreasing  pressure,  northern  Michigan.  At  that  time  brisk  southerly  winds 
with  threatening  weather  prevailed  in  the  Lower  Lake  region,  while  in  the  Upper 
Ldke  region  the  winds  had  veered  to  northwest,  and  were  brisk  or  high  with  max- 
imum velocities  reported  of  W.  36  at  Milwaukee,  and  NW.  37  at  Grand  Haven.  Cau- 
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tionary  signals  were  then  ordered  at  Grand  Haven  and  for  Lakes  Huron,  Erie  and 
Ontano,  except  for  Oswego.    On  the  Atlantic  coast,  in  connection  with  this  area  and 
high  area  No.  VII,  cautionary  signals  were  displayed  from  Smithvillb  northward,  to 
luoiude  Cape  Henry.    At  the  morning  report  of  the  28th  the  storm  was  central  with 
r*f  ^.'^^     pressure  m  Ontario,  Saugeen  aud  Toronto  barometers  respectively  0.54  and 
U..55  below  the  normal.    Brisk  southwest  and  south  winds,  with  rainy  or  threatening 
weather,  prevailed  m  the  Lower  Lake  region,  while  brisk  to  high  northwest  winds 
continued  m  the  Upper  Lake  region.    Maximum  velocities  of  36  miles  were  reported 
trom  Toledo,  feandusky,  and  Grand  Haven.    Cautionary  signals  were  then  ordered 
lor  Uswego  and  on  the  Atlantic  coast  from  Lewes  northward  to  New  York.    The  after- 
nooa  reports  showed  the  area  central  in  northern  New  York,  Kingston  barometer  0  55 
below  the  normal.    At  this  time  in  connection  with  low  area  No.  VII  a  deep  barometric 
trough  ranging  from  0.-28  to  0.67  below  the  normal  covered  New  England,  the  Middle 
Atlantic  states,  the  Lower  Lake  region,  audLake  Huron.   Cloudy  weather  and  rain  pre- 
vailed in  New  England  and  the  Lower  Lake  region,  with  fresh  to  brisk  variable  winds 
in  New  England,  and  westerly  winds,  ranging  from  fresh  to  a  gale,  wore  reported 
Ironi  the  Middle  Atlantic  states  and  Lower  Lake  region.    Maximum  velocities,  rang- 
ing from  26  to  64  miles  on  the  Jersey  coast,  were  reported  in  connecrion  with  low  area 
No.  VII,  and  m  the  Lower  Lake  region  ranging  from  25  to  46  miles,  in  connection 
with  Area  No.  VIII.    At  this  time  area  No.  VIII  was  central  in  Rhode  Island.  Cau- 
tionary signals  were  then  displayed  at  Portland  aud  Eastport,  and  the  cautionary 
Kigniils  on  the  Atlantic  coast  from  Smithville  northward  to  New  York  wore  changed 
to  ofi-shore.    Off-shore  signals  were  also  ordered  from  New  Haven  northward  to 
include  Thatcher's  Island.    At  midnight  areas  Nos.  VII  and  VIII  united,  with  their 
center  in  southeastern  Maine,  Portland  barometer  0.90  below  the  normal    At  this 
time  variable  winds  prevailed  in  New  England,  with  heavy  rain  and  northeast  gale— 
48  miles— at  Eastport.    Brisk  to  high  westeriy  winds,  with  generaUy  clear  weather 
prevailed  in  the  Middle  Atlantic  states  and  Lower  Lake  region,  with  maximum 
velocities  on  the  Atlantic  coast  of  W.  46  at  Cape  May  and  on  the  Lakes  of  SW.  35  at 
Sandusky.    Moving  northeastward,  the  center,  on  the  morning  of  the  29th  was  in 
New  Brunswick,  Eastport  barometer  being  remarkably  low,  28.82,  or  1.16  below  the 
normal ;  three  hours  earlier  it  had  touched  28.775.    At  this  time  the  reports  for  the 
preceding  eight  hours  showed  fall  of  the  barometer  in  Now  Brunswick  aud  Nova  Sco- 
tia, ranging  from  0. 37  at  Eastport  to  0.56  inch  at  Chatham  below  the  normal.  Easterly 
gales  then  prevailed  on  the  Atlantic  coast  as  far  south  as  Delaware,  while  brisk  winds 
still  continued  in  the  Lake  region  in  connection  with  advancing  area  No.  IX.  Sig- 
nals were  then  lowered  on  the  Atlantic  coast  from  Capo  Henry  southward  to  Wilming- 
ton.   In  the  afternoon  the  center  was  in  the  Gulf  of  Saint  Lawrence,  Halifax  barometer 
28.82,  or  1.06  below  the  normal.    A  barometric  rise  along  the  New  England  coast  in 
eight  hours,  ranging  from  0.15  at  New  London  to  0.35  at  Portland  above  the  normal, 
(laused  a  contiunance  of  the  brisk  westerly  winds.    Maximum  velocities  ranging  from 
SW.  25  at  New  London  to  W.  39  at  Boston  were  reported,  while  in  the  Lower  Saint 
Lawrence  vallevanorthwest  gale  prevailed  at  Father  Point.    The  signals  on  the  Atlan- 
tic coast— fully  justiiicd— from  Lewes  northward  to  New  York  were  then  lowen^d.  At 
midnight  the  center  was  near  Cape  Breton,  Sydney  barometer  28.73,  or  1.16  below  the 
normal.    Fresh  to  brisk  westerly  winds  and  clear  weather  then  prevailed  in  New 
England  and  the  Middle  Atlantic  slates.    During  the  28th  the  passage  of  this  area 
was  attended  by  a  series  of  remarkahly  sc^  oi  e  gales  in  Nova  Scotia,  and  from  that 
section  eastward  over  the  Atlautic  and  along  (he  banks  of  Newlbundland.    An  im- 
mense amount  of  damage  was  done  to  ])ropt'rtv  in  Novia  Scotia,  and  Um  storm  was 
^■(rasiderod  the  worst  Ibr  years.    At  Port  Has'tiugs,  Cape  Jack,  Caribou  Cove,  Port 
Richmond,  Aniigonisl.,  and  Guysboro',  N.  S.,  many  houses  wore  destroyed.  Probably 
a  hundred  vcsscIh  nu  llcicd  more  or  loss  in  jury  duringtho  28thand29th,  aiid  with  scarcely 
anoxcciilion  liicy  n  port  the  gales  encountered  as  most  violent.    On  the  morning  o'f 
the  30th  tlic  ci  nlral  area  had  i)ass('(l  eastward  beyond  the  Canadian  maritime  stations. 

No.  IX.— 'i1i],s  aTca,  appcanid  in  Manitoba  on  the  28th,  aud  moving  southeastward 
at  midnight  w.im  cenlral  in  Minnesota,  Pembina  barometer  OSu  below  the  normal. 
'J'he  baroincd  ic  )iri'HHure  of  tiui  whole  country  was  below  normal  except  iu  tbo 
Plateau  (li.sti  irt  .-iiid  IIh!  Norttirni  Pacific  coast  region,  tll(^  l,ake  icnion  being  covered 
by  an  abnoi  inal  picHMiii-c  r;inging  from  0.19  to  0.60  below  tlu!  noi  n'ia,!.  It  caused  this 
area  to  move  caMtwa-id  with  great,  rapidity.  On  t]^(^  morning  of  tbo  29fh  it  was  een- 
fral  witli  (iiiiiinishrd  pressure  north  of  r.akeMichigan,  Maninette  b;l,l•onl(^( (>r  (1.65 
below  the  iiorina.l.  Brisk  to  high  westerly  winds  i>ievailcd  in  the  Upjier  Lake  region, 
and  brisk  Houth(uly  in  the  Lower  Lake  region,  wi(h  a  velocity  of  29  miles  NAV'.,  re- 
ported /Voiu  iMilwa,ukee.  Cautionary  signals  were  thou  ordered  for  all  stations  on  tlio 
(Ipper  J„ikes.  The  afternoon  report;  showed  the  central  area  to  bo  east  of  Lake 
Huron.  WcH(,(^rly  winds  ranging  from  high  to  a  gale  woro  tbon  reported  in  tho 
lijiper  Lak(^  region  and  Lake  iirie,  with  maximum  velocities  ranging  IVoin  28  at  Du- 
luth,  Marquette,  and  Sanduskyj  to  40  at  Milwaukee  and  Saugcou.  Cautionary  sig- 
nals were  thou  ordered  for  Detroit  and  for  all  stations  ou  tho  Lower  Lakes.  During 
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the  day  one  steamer  was  wrecked  and  tliree  schooners  driven  ashore  on  Lake  Michigan. 
The  storm  was  reported  as  being  particularly  violent  over  Lakes  Michigan  and  Erie, 
hemo-  the  heaviest  northeast  gale  of  the  season  at  Cleveland.  By  midnight  of  the  29th 
the  center  had  reached  Northern  New  York,  Burlington  barometer  0.62  below  the  nor- 
mal ;  the  isobar  of  30.50  at  that  time  extended  through  New  England,  the  Samt  Law- 
rence valley,  and  part  of  Ontario  and  New  York,  while  the  pressure  of  0.74  below  the 
normal  yet  prevailed  over  Nova  Scotia  in  connection  with  area  No.  VIII.  The  mom- 
iug  report  of  the  30th  showed  that  the  area  had  moved  rapidly  northeastward  and 
that  it  was  central  in  the  Lower  Saint  Lawrence  valley,  Father  Point  barometer  0.65 
below  the  normal.  Brisk  to  high  westerly  winds  then  prevailed  in  the  Lower  La^ 
region,  where  maximum  velocities  changing  from  26  to  37  miles  were  reported.  Off- 
shore signals  were  then  displayed  on  the  New  Jersey  coast,  and  the  cautionary  sig- 
nals at  Eastport  a^d  Portland  were  then  changed  to  off-shore,  while  the  off-shore 
signals  from  New  Haven  to  Boston  displayed  in  connection  with  low  area  No.  VIII 
remained.  All  signals  on  the  Upper  Lakes  were  then  lowered,  having  been  justified 
by  winds  ranging  from  NW.  38  at  Marquette,  Escanaba,  and  Duluth,  to  W.  40  at 
Milwaukee.  During  the  afternoon  of  the  30th  the  storm  was  central  over  the  Gulf  of 
Saint  Lawrence,  and  cautionary  signals  in  the  Lower  Lake  region  were  then  lowered, 
justified  by  velocities  ranging  from  W.  30  at  Rochester  to  W.  37  at  Cleveland.  At 
midnight  all  off-shore  signals  from  Eastport  southward  to  Cape  May  were  then  low- 
ered, having  been  fully  justified.  These  signals  were  lowered  somewhat  soon,  as 
brisk  to  high  northerly  winds  continued  on  the  Atlantic  coast  until  midnight  of  the 
31st,  with  maximum  velocities  ranging  from  28  at  Cape  Lookout  and  Portland  to  33 
at  Boston  and  42  at  Cape  May. 

INTERNATIONAL  METEOROLOGY. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  review.  No. 
IV  indicates  the  probable  course  of  low-pressure  areas  over  the  North  Atlantic  Ocean 
and  neighboring  waters  and  continents  during  the  month  of  September,  1879,  and  is 
based  upon  data  received  at  this  office  up  to  October  31,  1879.  Nos.  V  and  VI  ara 
charts  for  the  month  of  March,  1878,  and  are  based  upon  international  simultaneous 
observations,  as  described  in  the  review  for  July,  1879,  supplemented  by  such  other 
observations  as  have  been  considered  specially  applicable  and  trustworthy. 

On  chart  No.  IV  the  tracks  of  eight  areas  of  low  pressure  are  traced,  which,  during 
a  portion  of  their  existence,  were  located  over  the  North  Atlantic  Ocean.  Areas  I, 
III,  IV,  and  VI  are  prolonged  tracks,  portions  of  which  have  already  appeared  on 
charts  I  and  IV  of  the  September  review.  No.  I  was  probably  central  on  the  morning 
of  September  I  about  60°  N.,  40°  \V.  On  this  day  southerly  winds  prevailed  over  the 
Atlantic,  between  45°  and  55°  N.,  veering  to  SW.  and  W.  westward  of  30°  W.  ;  strong 
SW.  gales,  squally  and  rainy  weather,  and  confused  or  high  westerly  seas  were  re- 
ported between  30°  to  45°  W.,  and  46°  to  53°  N.  On  the  2d  a  sudden  fall  of  the  ba- 
rometer occurred  over  the  northern  portions  of  the  British  Isles  and  the  depression 
moved  eastwardly  to  the  coast  of  Norway.  A  "  heavy  "  gale  prevailed  along  the  north 
coast  of  Ireland,  and  a  "  violent "  gale  was  experienced  in  the  northeast  of  Scotland, 
doing  about  $2,000  damage  to  boats  engaged  in  the  herring  fisheries;  "captains  of 
river  steamers  arriving  at  Glasgow  reported  the  weather  down  the  frith  of  Clyde  aa 
fearful."  The  winds  over  the  Atlantic  between  45°  and  54°  N.  changed  to  SW.  east- 
ward of  30°  W.,  and  to  northerly  westward  of  that  meridian.  No.  II  appeared  about 
mid-ocean  in  45°  N.  on  the  4th,  on  which  day  easterly  winds  generally  prevailed  from 
19°  to  33°  W.  in  about  50°  N.  with  thick  weather  and  rain  near  center  of  depression; 
on  the  5th  it  had  moved  northward,  followed  by  rapidly-rising  and  high  barometer 
from  the  30th  meridian  westward,  as  the  "  anti-cyclone"  or  area  of  high  barometer, 
which  had  covered  the  British  Isles  since  the  passage  of  precedmg  low  area,  moved 
slowly  away  in  an  easterly  direction  ;  on  the  6th  the  barometer  fell  over  the  British 
Isles,  with  southerly  winds  and  rising  temperature  generally,  and  heavy  rains  at  some 
of  the  western  ports ;  on  the  7th  and  8th  it  passed  in  an  irregular  course  centrally 
over  Ireland  and  Scotland,  accompanied  by  southerly  to  westerly  gales  and  heavy 
rains,  followed  over  the  eastern  haK  of  the  Atlantic,  between  45°  and  55°  N.,  by  north- 
erly squalls  and  gales,  which  on  the  9th  spread  eastward  over  the  British  Isles.  No. 
Ill  moved  eastward  north  of  Newfoundland  on  the  9th ;  on  the  morning  of  the  10th 
the  weather  was  still  unsettled  at  Saint  John's,  but  cleared  during  the  day  with  slowly 
rising  pressure.  On  the  11th  the  pressure  increased  rapidly  off  the  coast  of  Newfound- 
land, with  easterly  winds  at  Saint  John's,  and  the  area  of  low  barometer  was  probably 
transferred  to  the  eastern  haK  of  the  ocean  north  of  50°  N.  On  the  11th  the  barom- 
eter fell  rapidly,  and  on  the  morning  of  the  12th  a  very  extensive  depression  co-^^ered 
the  British  Isles,  but  with  its  center  at  some  distance  to  the  northwest  of  Scotland ; 
dull,  rainy,  and  squally  weather  prevailed  over  the  British  Isles,  and  on  the  coast  of 
Norway  the  wind  rose  to  a  southerly  gale.  No.  IV  passed  northeastward  over  Labra- 
dor on  the  18th.   No.  V  appeared  as  a  large  depression  off  the  northwest  coast  of  Ire- 
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land  and  Scotland  on  the  20tli,  moving  toward  the  northeast;  westerly  gales  were 
experienced  westward  to  15°  W.  No.  VII  probably  formed  ia  the  southwest  quadrant 
of  area  J.  o.^  on  the  21st ;  on  the  22d  it  developed  into  quite  a  severe  storm,  and  was 
encountered  ofi  the  north  of  Ireland  by  steamer  Corinthian,  which  reiiorted  a  severe 
gale  Irom  NE.  and  high  seas ;  and  ship  Spartan,  when  three  miles  northwest  of  Inish- 
trahull  Light,  which  vessel  reported  "  cyclone  from  SW.  to  SSE.,andlater  from  WNW"- 
lost  entire  suit  of  sails.  S.  S.  CyMe,  at  Quebec,  October  3,  from  Glasgow,  reported 
loss  01  captain,  who  was  supposed  to  have  been  washed  overboard  during  a  violent 
gale  on  the  naornmg  of  the  23d."  On  this  day  (23d)  severe  northwest  galel  and  very 
high  confused  seas  prevailed  from  15°  to  25°  W.  and  from  46°  N.  northwards  At  7 
a.  m.  the  barometer  at  Stomoway  read  28.37,  wind  SSW.  light.  Very  heavv  siales 
were  experienced  during  the  night  of  23d-24th  along  the  east  coast  of  Northumber- 
iand.  JNo.  VI  moved  eastward  over  Newfoundland  on  the  25th,  followed  by  cold  NW 
winds,  clear  weather,  and  rapidly  increasing  pressure  on  the  26th,  on  which  day  rainv 
and  squaUy  weather  prevailed  over  the  ocean  in  lat.  50°  N.,  from  45°  to  20°  W  On 
the  27th  and  28th  it  passed  northeastward  north  of  the  British  Isles,  producing  strono- 
southeast  to  southwest  gales  on  the  British  and  Norwegian  coasts  ;  in  En.^land  heavv 
rams  caused  much  damage  to  crops.  From  the  25th  to  the  end  of  the  month  an  area 
ot  high  barometer  existed  over  Newfoundland  which  probably  extended  over  the 
western  portion  of  the  ocean,  but  on  the  30th  an  area  of  quite  low  pressure  appeared 
over  the  eastern  half,  central  in  the  morning  probably  near  20°  W.  55°  N  and  which 
after  having  been  preceded  by  a  southerly  gale  on  the  east  coast  of  Scotland  during 
^e  night  of  the  30th,  passed  slowly  eastward  from  October  1  to  3,  with  its  center  to 
^e  north  o;  Scotland,  producing  westerly  winds  and  heaw  rains  over  the  British 
Isles.  Pacific  Ocean.— Bmmg  the  months  of  May  and  June,  1879,  areas  of  quite  low 
pressure  were  observed  along  the  China  coast  on  the  following  dates :  May  17  23  84 
and  29 ;  June  4  and  5,  11  to  13, 17  to  19,  and  on  the  30th.  The  probable  positions  of  the 
center  of  the  area  observecl  from  the  17th  to  the  19th  of  June  are  indicated  on  chart 
IV,  but  in  regard  to  the  other  areas  the  data  as  yet  to  hand  is  iuiufflcient  to  enable 
?n/*o  rno*^  centers.  Indian  Ocean.— On  August  119,  879,  ship  jDiuwUster,  in  39° 
30  b.,  50"  L.,  experienced  a  hurricane  which  lasted  two  days,  and  threw  vessel  on  her 
beam-ends,  wind  WSW.  veering  to  SW.,  and  ending  S. ;  lowest  reading  of  barometer, 
^9.50.  &outh  Pacific  Ocmn.— Ship  Edderside,  at  San  Francisco,  October  1,  1879  froni 
bydney,  N.  S.  W.,  reports:  "OIT  the  coast  of  Australia  encountered  a  violent  hurri- 
cane, commencing  at  WSW.  and  ending  at  ENE.,  accompanied  with  very  heavy  sea 
decks  constantly  tilled  with  water;  gale  lasted  eight  hours."  At  Brisbane  NSW 
a  terrific  hurricane,  uprooting  large  trees,  &g.,  occurred  on  the  night  of  June  23, 1879! 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  upon  chart  No.  II  show  the  general  distribution  of  the  temper- 
ature for  the  month  of  October,  1879,  accompanying  which  is  a  table  of  comparative 
temperatures.  In  strong  contrast  with  the  month  of  September,  tlio  mean  tempera- 
ture of  the  present  month  over  the  eastern  section  of  the  country  is  decidedly  above 
the  average  of  the  past  eight  years,  ranging  from  3°  to  4°  in  the  Gulf  states,  5°  to 
60.5  m  the  Atlantic  states,  and  from  8°  to  9°.5  in  the  Ohio  valley,  L.ako  reo-ion,  and 
Upper  Mississippi  valley.  Westward  of  the  Litter  the  excess  "rapidly  diminishes 
being  7°  m  the  Missouri  valley,  and  3°.3  over  the  middle  Eastern  Rocky  Mountain 
slope.  West  of  the  Rocky  Mountains  it  is  below  the  normal,  the  deficiency  ranging 
from  1°  to  4°.  On  the  summit,  of  l'ik(<',s  Peak,  Colo.,  at  an  elevation  of  14,150  feet? the 
mean  temperature  was  2(i°.3,  or  4^  .9  al)ovo  the  moan  of  the  five  preceding  Octobers  ; 
and  on  tho  summit  of  Mount  Washington,  at  an  elevation  of  6,285  feet,  29°\8,  or  S'^.O 
above  the  mean  ot  tho  eight  preceding  Octobers.  Tho  following  table  sfiows  tho 
established  moan  temporal-uro^of  the  month  of  October  for  40  places,  included  within 
the  area  of  high  temperature,  as  accurately  as  tho  same  can  bo  computed  from  ma- 
terial at  present  lu  the  possession  of  this  olVim,  with  the  number  of  years  covered  by 
the  observations  from  which  they  are  deduced.  On  comparing  these  moans  with 
those  for  th(i  piescnt  montli,  it  is  iound  Mnit  only  fonr  show  an  excess  of  less  than  4°, 
namely.  Key  W<',s(,  Mobil,.,  NorColk,  .•i„,l  Went  Point.  Those  having  an  excess  of  10° 
or  more  <H  <  nr  ni  Olno,  Illinois,  Michi-^Mi,  Iowa,  :iud  Minnesota.  In  tho  sixth  column 
18  given  the  highest  nia.xinnuii  ().■(,. l.rr  l,Mn|.,.r:iinre  at  each  pLaco  yet  published  and 
of  which  this  olhco  ]>o.HS(mes  a  record.  On  (■(MninMino-  ilirsii  wiMi  tho  in;i,\inia  of  the 
present  month  it  is  seen  that  liigliiT  I onipiM-.iXnrcs  brcn  rcconled      ino.sl 'n( 'iliims 

in  New  England  and  New  York  during  I  ho  pirsent  Ocl ohor  than  in  n-  before,  while  iu 
the  other  districts  the  previous  maxima  have  not  beeu  exceeded,  exceptin-r  at  Fort 
Brady  and  Dubuque.  " 
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Place  of  observation. 


Fort  Preble,  Me  

Gardiner,  Me  

Portland,  Me  

Burlington,  Vt  

Lunenburg,  Vt  

Boston  and  Cambridge,  Mass. 

Tort  Independence,  Mass  

Lawrence,  Mass  

Mendon,  Mass.---  

Kew  Bedford,  Mass  

Newport,  K.  I  

New  Haven,  Conn  

Plattfburg  Barracks,  ST.  T  .  - 

Albanv,  S".  T  

West  Point,  N.  T  

I'ort  Columbus,  if.  Y  

Kocliester,  N.  Y  

Buffalo,  N.Y  

Philadelpbia,  Pa  

Pittsburgh,  Pa  

Baltimore,  Md  

■Washington,  D.  C  

Port  Monroe,  Va  

Korfolk,  Va.  

Charleston,  S.  C  

Savannah,  Ga  

Key  West  ^.  

Mobile,  Ala  

New  Orleans,  La  

Cincinnati,  Ohio  

Chicago,  111   

Detroit,  Mich  

Port  Brady,  Mich  

Milwaukee,  Wis  

Saint  Louis,  Mo  

Iowa  City,  Iowa  

Dubuque,  Iowa  

Port  SneUing,  Minn  

Port  Gibson,  Ind.  T  

Leavenworth,  Kans  
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An  examination  of  tlie  minimum  temperature  shows  tliat  temperatures  ranging  from 
—  1-^  to  20°  occurred  during  the  month  in  the  Northwest  and  in  parts  of  Nebraslia. 
TIio  line  of  40°  ran  westward  through  the  northera  portions  of  South  Carolina  and 
the  Gulf  states  to  Northeastern  Texas,  when  it  bent  south  westward  to  the  Rio  Grande 
valley.  The  only  stations  in  the  country  above  50°  are  those  on  the  Gulf  coast  and 
in  Florida.  The  maximum  temperatures  throughout  the  country  were  most  remark- 
ably uniform,  ranging,  with  few  exceptions,  from  80°  to  90°.  The  extreme  tempera- 
tures, except  at  high  stations,  were  72°  at  Roseburg,  75°  at  Umatilla,  77°  at  Wood's 
HoU,  95°  at  Fort  Buford,  Dak.,  96°  at  Visalia,  Los  Angeles,  and  Kjnoxville,  and  102° 
at  Yuma,  Ariz.  „    ,      ,     ,t  tt- 

Mininnim  temper atures.— Maine :  22°  at  *Gardiner  and  26°  at  Eastport.  New  Hamp- 
shire: 10°  at  *Dunbarton.  Vermont:  22°  at  *Lunenburg  and  26°  at  Burlington. 
Massachusetts:  16°  at  *  Westborough  and  25°  at  Boston.  Rhode  Island:  29°  at  *Fort  Adams 
and  31°  at  Newport.  Connecticut:  18°  at  *Mystic  and  24°  at  New  Haven.  Neio  York: 
17°  at'Nilesand  19°  at  Rochester.  Pennsylvania-:  10°  at  *Wellsboro'  and  29°  at  Pitts- 
burgh. Delaware:  36°  at  *Dover.  Maryland:  22°  at  ^Woodstock  and  30°  at  Balti- 
more. Distncto/CoZ.MmMa.-  28°  at  Washington.  Virginia:  21°  at  *Snowville  and 
2ci°  at  Lynchburg  and  Fort  Whipple.  West  Virginia  :  22°  at  *Helvetia  and  28°  at 
Movo-antown.  North  Carolina  :  22°  at  *Highlands  and  30°  at  Charlotte.  South  Caro- 
lina: 36°  at  *Aiken  and  44°  at  Charleston.  Georgia:  32°  at  *GainesviUe  and  40°  at 
Anu-usta.  Florida:  45°  at  *Fort  Barrancas  and  52°  at  Jacksonville.  Alabama:  43° 
iit  Montgomerv.  Mississippi:  30°  at  Vicksburg.  Louisiana:  39°  at  Shreveport. 
Texas :  31°  at  McKavett.  Ohio  :  17°  at  *Westerville  and  35°  at  Columbu.s.  Kentucky  : 
36°  at  Louisville.  Tcrmessce  :  27°  at  Nashville.  .4rfca«sas ;  40°  at  Little  Rock.  Mich- 
iqan:  18°  at  *Hudson  and  22°  at  Marquette.  Indiana:  19°  at  *  Arlington  and  30°  at 
Indianapolis.   Illinois:  16°  at  *Elmira  and  *  Geneva  and  28°  at  Chicago.  Missom: 
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ufj^'^'T'^  tomi>emf«res.-i/ai«e;  85°  at  nVest  Waterville  and  *Orono  and  830  at  Port 

870  at  Cleveland  and  Sandusky.  Kentuchj :  88°  at  Louisville  7 e«7ieTJ^.  -  qr/^^^ 
Knoxville,  A>-lcar,sas :  89°  at  Little  Rock.  -Michioan :  89°  at  *Lansin"  and  87°  ll 
Ms'^Tzt  ^oL  4'oT^eo;L'**mnriS°^*^?i^,f  ^ogansport  and  S^St  Indianapo- 
90°  d  r>^^J^^^^f^7<^^  at  Cairo.  il/is«oM>i; 

at  Salt  Lake  City  Nevada :  84°  at  Winnemncca  and  89°  at  *Fort  Halleck  AH-ona- 
r^i£r-  O^^t.:  7?°  alSSlS'^  ^^^^^^  ^^ 

SnHo^  Htt 'T  ''oio^*  t°  Easportfnd  350  ft  loTtol    S le 

Atlantic  states,  from  21°  at  Cape  May  to  ;iOo  at  Albany  and  33°  at  Wasbino  ton  South 
Atlantic  states,  from  15°  at  Portsmwitb,  N.  C,  to  33°  at  AuffustI  S  etXs  from 
13°  at  Key  West  to  1(5°  at  New  Orleans  and  35°  at  Sbrevepor".  Ohio  vaUev  and 
nessee  from  25°  at  Indianapolis  to  28°  at  Cairo  and  3(5°  at  KnoxvX.  LoweTLakes 
rom  22°  at  Erie  to  25°  at  Detroit  and  33°  at  Rochester.  Upper  Lak^s  from  22°  at 
•^°  a  nt  P°inl'  Upper  Mississippi  valley,  f.Z  26°  at  ba^^^port  to 

at  ba  nt  Paul.  Red  River  of  the  North  valley,  from  45°  at  Pembina  to  48°  at 
venSn^^p"";   ^^'^  ^''"'^^  Leavenworth  to^,2°  at  Fort  Ste- 

^t  Nortb         e       lo''-^,^/'"?       t^^'  ^■^?'"  D'^'"'^"'^'  43°  at  Fort  Gibson,  48° 

sLSV-  4°^t  vf   •,  ^  M"">'tains,  from  31°  on  Pike's  Peak,  3(P  at 

Sets  31°  It  P  ol  ^'  -    ■  f  f     rv"  f  ^^"i-fl^w-n  and  Middle  Plateau  dis- 

atiun' d';;i^Tr*^l'f^  'r-r,'  *'>^*  ';!>V«.''7"V''"\'  '■■''n"<^nt  to  permit  their  being  onuraer- 
C'      ',  h     Vi.,/''  t  '  /  '''t'"'  f  <>''«""e<l  from  the  8tl..    At  Visalia, 

JI  U  to  lltb.    In  I  he  ..xlrcmo  Norl  lnvnst,  from  tiio  lOtb.    In  the  North^Yest,  Utll 


and  alter.    Now  England 
sisHippi  valleys,  from  the 
20th.    Tennessee,  from  tlu 
Alabama,  2'lth  and  2 
interior,  25111  a.ml  a,!'] 

Ice  has  l)(■(^n  .;cnrr: 
from  <Iie  23d.  11,  wa 
dian  Territory,  2Uli 

Ground  froioi. ~C:i 
berry,  Pa.,  2(5t,li,  two 


La,lc< 


S»l.li. 
21(,li. 

NorMi. 


Middt 
Viivi 


on,  IVom  ilw  Mlh. 

•  A(,la,iitic  sta.tes  ; 
Ilia,  2l(li  to  2(ith. 
•ol'  MiNsissippi  and  1 
2I»ili,  "  v.-rv  lighl." 
.(■  Arkan,sa,H,''I'r,in.'H,s( 
Irrioi-  <.(■  'C-xas  IVoni  tl 
■■ii'lolJe,  N.  ('.,  ,„, 
llins<la,l<',  111.,  :Um|.  :  ( 
,  Wis..  31st. 


Missoni 
id  Ohio 
Ceoroia 


mid  U]iper  Mis- 
alley,  from  tho 
trgia,  25(h.  Northern 
111  isiana,  25th.  Texas, 

'  and  North  Carolina 
^2  llll  to  27th,  andln- 

111.1  ■-'Oth. 

'V'"ii,  Mo.,  24th;  Dy- 


The  g<Miof 
possible  on. 
the  n,verage 


»lriliuti.)ii  ol 
Nil.  Ill,  IVo 
il.ita,(.i.)n  f.; 


PRECIPITATION. 

ifall  for  tho  mouth  is  illiistait.^d  as  accurately  as 
"Mt  501)  ^(^|l.)rls  ;  i(,  is  a.ccompaiii.Ml  by  a,  talile  giving 
t.)l)er  by  districts.    Th.i  rainfall  lia.s 


ikod  with  (*)  luo  voluutoiy  reports. 
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Ijeen  below  the  normal  iu  all  districts,  excepting  the  Soutli  ^^fatic  and  East  Gulf 
Ss  the  Lower  Missouri  valley,  northern  portions  of  Minnesota  and  Mi^^^^^^^^^  and 
along  the  Pacitic  coast.  In  the  Kocky  Mountain  region  a,id  P^'^ mm^^^^^ 
rainfall  has  been  moderate  and  probably  about  the  iio™=^V''T.''fhe  iL  JiL  of  the 
Areas  of  ouite  small  rainfall  are  noticed  in  Western  Nevada,  on  the  lee  side  ot  tne 
l^^iTa  NeTaSs;  and  over  portions  of  Colorado  and  Kansas,  s  milarly  Bituated  with 
relrd  to  most  elevated  portion  of  the  Rocky  Mountains,  no  ram  i^ePP^ed-  P^" 
amination  of  the  chart  shows  extensive  areas  of  less  than  one  ^%°/f,^^Vn 
California,  and  the  ^hole  western  half  of  the  Plateau  districts,  the  Eastern  Rooky 
MoSn  slope  from  Dakota  to  Texas,  the  Upper  Mississippi  ^^^^^  J^^Xr^e 

Saint  Louis,  the  Southwest  from  Southern  Missouri  to  the  Gulf  coast  and  two  large 
areas  including  portions  of  the  Ohio  valley,  Lower  Lake  region.  Middle  stat^.  an^ 
New  England.  Severe  droughts  are  reported  in  f  \  t^^^^^^^^^^^^i,^' '^l^tmTel^^^^^^ 
tho,  country  generally,  rivers  and  springs  are  reported  very  low.  These  will  be  noted 
ill  detail  under  their  respective  headings.  n  i     t        r  <iwt.n  ^nl 

^MNuaJmiNfaiL-The  following  report  of  rainfall,  measured  by  James  G.  Swan,  vol- 
nul.  IV  observer  at  Neah  Bay,  Clallam  County,  Wash.  T.,  for  the  year  ending  Sep- 
texS  lo  im,  is  published^ks  being  probably  the  heaviest  rainfall  during  a  single 
veS  ever  reported  in  the  United  States:  October,  1878,  12^6  inches  ;  Noyembe^^ 
19.71;  December,  8.48;  January,  1879,  13.93;  Fejiruary,  24.33;  March,  2.^  83,  AprJ 
7  (3a;  May,  7.14;  June,  1.48;  July,  4.C3;  August,  5.84;  September,  4.90  Total,  134.71 
inches  The  heaviest  rainfall  of  published  records  in  possession  ot  this  otflce  are 
th^r'of  Neah  bIv!  Wash.  T.,  1867,  126.50  inches;  1885,  121.30  inches,  and  Baton 

Tex   1.24  i^chesi.  35  jute.  Jcl  Vick^^^^^^ 

1 7 HncWn  5  hours  and  15  minutes ;  Mobile,  Ala.,  1.03  inches  in  2  hours  4th  Thom- 
asviUe,  Ga.,  2.40  inches  in  4  hours  and  30  miautes;  Austin,  Tex.,  1.10  anches  in  3 
ho.u-s.  9th  Highlands,  N.  C,  1.92  inches.  10th,  Savannah  Ga  1 13  inches  m  l 
hour  and  46miSntes;  Fort  Halleck,  Nov.,  1  06  mohes ;  ^  ^-^^tlo  '  2  7l?nies  S  ir 
in  16  hours;  Lawrence,  Kans.,  1.5  inches.  11th  Indepon.  .nee  *f«v  2-72 inches  n^^^^^ 
Arlincton  Ind.  1.00  inch  in  1  hour.  12th,  Okalooska,  i.a.,  1.05  inches  m  4  Hours. 
mrKey  West  4  22  inches.  15th,  Fort  Meade,  Dak.,  1,24  inches.  16th,  Deadwood, 
Dak!,  2irnches  in  17  hours;  Montgomery,  Ala.,  2  10  nches  m  8  hours  and  30  min- 
utes;' Ames,  Iowa,  2.30  inches;  Nora  Springs,  La.,  1.50  inches  m  1  hour;  Cresco  La 
1.65  nches  in  12  hours;  Cairo,  111.,  2.53  inches  in  11  hours  30  mmutes  l^tj,  Mont- 
gomery, Ala.,  3.13  inches  in  7  hours  and  30  minutes;  LenoiT  N.  C  17th  to  19th,  6  oO 
fnches  -  Hio-hland  N.  C,  17th  to  20th,  inclusive,  11.59  inches,  of  which  7.o0  inches 
XnCm^rAshevilte  N.  C,  17th 'to  18th,  6.40  inches  in  4  hours.  18th  Games- 
vi  0,  Ga.,  16th  'to  18th,  5  inches ;  'Aiken,  S.  C,  2  25  inches ;  Forsyth,  Ga.  16th  to  18  h, 
2  85  inches;  Murphy,  N.  C,  4.30  inches  in  28  hours;  Webster  N.  C,  16th  to  18th 
6  70  inches  Franklin,  N.  c'.,  16th  to  18th,  7-00  inches;  Fort  Barrancas,  F^^^^^  4^3 
inches-  Atl'mta  Ga  i.48  inches  in  16  hours.  20th,  Quitman,  Ga.,  1.50  inches.  22d, 
Thomas^lle  Ga  4  40  nches  in  16  hours.  26th,  Brownsville,  Tex  2.20  inches  m  6 
loZ  lo  minnt^^^^^^  on  26th  and  27th  3.37  inches;  Fort  Barrancas, 

Fla.,  3.04  inches.    28th,  Cape  Hatteras,  3.00  inches  m  8  hours  30  minutes 

Tnrni-st  monililu  rainfa^fsf— Highlands,  N.  C,  15.83  inches  Key  West,  Fla.,  14.20 
inch  ShZaSerGC  13.78 in'-ches;  SaintMark's,  Fla. ,12.94 inches ;  Fort Barranca^^ 
Fla  12  11  inches;  Franklin,  N.  C,  11.40  inches;  Montgomery,  Ala^  10  20  inches , 
DStont  Fla.  9  96  inches;  j'acksonVine,  Fla.,  9.45 

Lenoir,  N.  C,  8.40  inches ;  Webster  and  Asheville,  N.  C.,  8  10  ^  ttyhawk  N. 

C,  7.90  inches;  Forsyth,  Ga.,  7.86  inches;  Gamesville,  Ga    7.60  inches  Charles 
a       aiA  ,,..T,„o  .  Oo^a  TTnttP.ra,<;.  N.  C.  5.86  mches :  Paducah,  Ky.,  5.o9  inches , 


dies  ; 
and 


''£:L^:^;;l?^r«/alL_Fort  Lyon,  Cal.,  and  Fort  Wallace  Kans  none  ;  Cum- 
berland Md  Fayette,  Miss.,  and  Hector,  N,  Y.,  trace;  Fort  McDermitt,  Nev.,  O.Oo 
?nchTForTMcli^S,  Md.,  and  Mendon,'Mas,s.,  inch;  Wickenburg  A^^^^  0.10 
inch'  Pilot  Point,  Tex.,  0.11  inch;  Spiceland,  Ind.,  0.14  inch;  iort  S  1  ,  Ind- T.,  0  15 
nch-  Car?onS,Nev  0.18  inch  Augusta,  111.,  and  Denver,  Colo.,  0.19  inch;  Concho, 
Tex  0  2oTnch-  Kh  Platte,  Nebr.,  and  Brackettville,  Tex.,  0.21  inch;  Fort  Verde, 
Ariz'  0  23inch'-  Norfolk  Va.  0.25  inch;  Columbus,  Ohio,  0.26  inch;  Phcenix  Ariz., 
£i;edo:fex.  a^rSonth  Orange,  N  J  'o.27  -ch ;  Vevay,  Ind  ,  and  Ke^^^^^^ 
0.28  inch;  San  Diego,  Cal.,  0.29  inch;  Ruggles,  Ohio  and  Alcatraz  I^^.^nd.  Cal.  O.J^^ 
inch;  Linden,  N.  J.  and  Ithaca,  N.  Y.,  0.31  mch;  Patersou,N.  J.,  0  32  inch,  Uma 
tma  Oreg.,  Yuma,  Aiiz.,  and  Yankton,  Dak.,  0.33  inch;  Ashland,  Wis.,  0.35  mch, 
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Prescott,  Ariz.,  Pt.  San  Jos6,  Cal.,  aud  Lima,  N.  Y.,  0.37  incL;  Henrietta,  Tex.,  and 
Fort  Columbus,  N.  Y.,  0.38  inch;  Margaretta  and  Troy,  Ohio,  0.40  inch;  Philadel- 
phia, Pa.,  0.41  inch;  Starkey,  N.  Y.,  0.42  inch;  Norwaik,  Ohio,  Wellsborough,  and 
Hnlmeyille,  Pa.,  0.44  inch  ;  Penu  Yan,  N.  Y.,  0.46  inch ;  Sandy  Hook,  N.  J.,  0.47  inch; 
Fallsington,  Pa.,  0.48  inch 

Itainy  days. — The  nnmber  of  days  on  which  rain  or  snow  has  fallen  varies  as  follows : 
New  England,  from  5  to  13;  Middle  Atlantic  states,  4  to  9;  Sonth  Atlantic  states,  4 
to  20;  Eastern  Gulf  states,  11  to  20;  Western  Gulf  states,  5  to  10;  Ohio  valley  and 
Tennessee,  6  to  10;  Lower  Lake  region,  6  to  13;  Upper  Lake  region,  9  to  15;  Upper 
Mississippi  valley,  4  to  10;  Missouri  valley,  7  to  9;  Eed  Elver  of  the  North  valley, 
6  to  11 ;  Eastern  Rocky  Mountain  slope,  1  to  5 ;  Eocky  Moiintains,  1  to  4 ;  California 
1  to  3. 

Cloudy  days. — The  number  varies  in  New  England  from  4  to  17 ;  Middle  Atlantic 
states,  4  to  7;  South  Atlantic  states,  5  to  18;  Eastern  Gulf  states,  11  to  16  ;  Western 
Gulf  states,  2  to  5  ;  Lower  Lake  region,  5  to  11 ;  Upper  Lake  region,  7  to  14 ;  Ohio 
valley  and  Tennessee,  3  to  9 ;  Upper  Mississippi  valley,  3  to  6 ;  Missouri  vaUey,  2  to 
5 ;  Eed  Eiver  of  the  North  valley,  3  to  11 ;  Eastern  Rocky  Mountain  slope,  1  to  11 ; 
Eocky  Mountains,  0  to  5 ;  California,  3  to  5. 

Hail—KaW  has  been  generally  reported  during  the  month  from  Indiana  to  Michigan, 
eastward  to  New  England,  in  the  Northwest,  the  Middle  Plateau,  and  on  Pike's  Peak. 
On  the  10th  hail  foil  at  Augusta,  Ga.  The  only  wide-spread  fall  appears  to  have  been 
on  the  28th,  when  hail  fell  generally  along  Lake  Erie  and  in  the  Middle  Atlantic 
States.    No  storm  of  unusual  severity  has  been  reported, 

Snow. — From  the  Lake  region  and  Ohio  valley  eastward  to  New  England  and  as 
far  south  as  Maryland,  light  snow  was  reported  on  the  24th.  In  the  Plateau  districts 
it  appeared  as  early  as  the  8th,  and  on  the  eastern  slope  of  the  Eocky  Mountains  from 
the  15th. 

Depth  of  snow  on  ground  at  end  of  month.— Fort  Collins,  Colo.,  1.5  inches;  Pike's 
Peak,  6  to  10  inches ;  Mount  Washington,  0.5  inch. 

Drouglits. — West  Charlotte,  Vt.,  25th,  drought  very  severe  ;  Lake  Champlain  lower 
than  ever  remembered  in  tifrv  years  and  falling  every  day.  Waltham,  Mass.,  drought 
during  last  half  of  montL  Hector,  N.  Y.,  severe  drought  throughout  the  month. 
17th,  Brooklyn,  N.  Y.,  "  uo  ;rau  has  fallen  here  for  a  month,  and  wells  on  Stateu 
Island  and  Jersey  City  are  drying  up";  New  York  City,  "comparison  with  records 
for  past  twenty  years  shows  that  the  rainfall  from  September  1  to  October  17  has  not 
been  as  low  as  this  year";  Philadelphia,  "in  towns  well  up  the  Schuylkill  a  water 
famine  is  prevailing.  The  Schuylkill  i  i  lower  than  for  an  indefinite  period.  Hundreds 
of  canal  boats  are  laid  up  for  want  of  water  to  move  them;  "the  drought  in  southern 
Livingston  and  northern  Steuben  Counties,  New  York,  has  already  caused  great  dam- 
age to  pastures,  winter  wheat,  and  late  corn."  Nile,  N.  Y.,  31st,  great  scarcity  of  water, 
many  wells  dry.  Newburg,  N.  Y.,  19th,  authorities  ordered  the  greatest  economy  in 
using  water  for  fear  of  famine.  17th,  farmers  throughout  Camden  and  Burlington 
Counties,  New  Jersey,  report  fall  crops  suffering  for  want  of  rain  and  that  water  for 
domestic  uses  is  difficult  to  obtain.  Such  an  extended  spell  of  dry  weather  has  not 
been  known  for  years  in  West  and  South  Jersey."  Linden,  N.  J.,  during  45  days  rain- 
fall only  0.32 ;  great  scarcity  of  water.  Wellsborough,  Pa.,  drought  unprecedented ; 
the  Tioga  and  Cowanesque  rivers  nearly  dry ;  streams,  springs,  and  wells  dry ;  water 
for  domestic  use  hauled  long  distances.  Schuylkill  Couuty,  Peunsylvania,  severe 
drought  continuing  still  on  the  11th;  many  collieries  stopped  for  a  lack  of  water, 
crops  already  injured  ;  at  Mahaney  Plane,  "the  wells  in  the  town  have  been  exhausted 
for  some  time,  iiud  the  people  are  obliged  to  bring  water  half  a  mile."  Harbor  Creek, 
Pa.,  "people  suffering  from  the  effects  of  a  ppolouged  drought;  streams,  springs, 
and  wells  that  never  failed  before  arc  now  nearly  exhausted."  Eeading,  Pa.,  "very 
severe  drought ;  no  rain  has  fallen  for  many  weeks;  streams,  wells,  and  springs  are 
all  drying  up ;  water  supply  for  city  entirely  inadequate  to  domestic  uses."  Pitts- 
l)urgh.  Pa.,  "very  severe  drought  is  still  prevailing  in  the  surrounding  country,  wells 
dry,  i)!iiStures  scorched  and  burued  up,  and  stock  suffering  severely  for  waut  of  food 
and  water."  Catawissa,  Pa.,  "severe  drought  duriug  the  entire  raonth,  streams  un- 
usually low,  and  nearly  all  wells  exhausted.  North  branch  of  the  Susqnehauua  River 
!it  this  place  two  inches  lower  than  established  low-wiiter  mark."  Dy berry.  Pa.,  3lst, 
"  waXor  for  doiiiestic  purposes  carried  long  distances,  many  wells  and  siirniga  drying 
up."  Fallstou,  l\Id.,  in  "45  days  preceding  October  20  only  0.30  inch  ra.iul':ill ;  miiny 
H])ring8  an<l  wells  exhauHted."  Petersburg,  Va.,  26th,  "mills  which  bavo  Won  on 
quarter  c.!i]>;icMy  (or  lack  of  water  con)iuon<',ed  rnnniug  full  capacity  from  la.ti<  rains." 
Walnut  (Jn)vo,'Va,.,  driest  Oetolxir  I'or  ina.ny  \oi\.r».  West  Liberty,  Ohio,  lilst,  (he 
Avhole  conn  fry  aUoul,  snffering  for  \viui(.  (>(  rain.  K'inggold,  Ohio,  171  li  to  3(ltli,  w^vere 
drongld..  Niirth  Lewisburg,  Ohio,  31h1,  "exceedingly  dry,  only  0.63  inch  of  rain  has 
fallen  in  the  liust  42  days."  Westervillo,  Ohio,  3lHt,'weli8  failing.  Little  ]\I()uu(ain. 
Ohio,  "the  driest  October  ever  observed."  Augusta,  III.,  2l8t,  wells  getiiug  dry  :iiid 
■water  scarce.    Springfield,  111.,  24th,  all  railroads  loading  into  the  city  wore  obliged 
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to  nm  daily  water  trains  on  account  of  the  drought.  Wabash,  Ind.,  "greater  defi- 
ciency in  the  rainfall  of  the  present  month  than  for  the  month  of  October  during  the 
past  14  years ;  creeks  and  springs  never  before  known  to  fail  are  dry  ;  the  greatest 
scarcity  of  water  prevails  in  aU  sections  of  the  country  remote  from  the  river  which 
at  this  place  is  lower  than  ever  known  before."  Embarrass,  Wis.,  Slst,  brooks  and 
rivers  verv  low  and  many  wells  dry.  Fort  Madison,  Iowa,  drought  worse  than  last 
month.  Professor  Nipher,  of  Missouri  Weather  Service,  reports  it  ' '  the  driest  October 
in  40  years :  the  area  of  smallest  rainfall  extending  from  Saint  Louis  to  the  northwest, 
its  western  boundary  being  the  summit  of  the  'divide'  between  the  drainage  systems 
of  the  Missouri  and  Mississippi  Rivers."  Chattanooga,  Tenn.,  3d,  "drought  is  com- 
mencing to  be  felt."  Favette,  Miss.,  Slst,  vegetation  scorched  and  water  very  scarce. 
Clarksville,  Tex.,  "month  has  been  very  dry,  and  the  earth  is  so  parched  that  but 
little  winter  grain  has  been  sown."  Melissa,  Tex.,  2d,  drought  of  August  and  Sep- 
tember ended.  Sulphur  Springs,  Tex.,  29th,  the  "long  drought  stiU  continues.' 
Coalville,  Utah,  7th,  "very  dry;  first  rain  since  April."  Wmnemucca,  Nev.,  22d, 
"Humboldt  river  is  reported  very  low,  and  fears  are  entertained  of  a  scarcity  of 
water."   Cloverdale,  Cal.,  Slsfc,  many  places  in  Russian  river  dry. 

KELATIVE  HUMIDITY. 

The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows :  New 
Eno-land,  64  to  81;  Middle  Atlantic  states,  66  to  80;  South  Atlantic  states,  68  to  82; 
Eastern  Gulf  states,  72  to  82 ;  Western  Gulf  states,  64  to  72 ;  Ohio  valley  and  Ten- 
nessee, 59  to  74;  Lower  Lakes,  65  to  74;  Upper  Lakes,  65  to  77 ;  Upper  Mississippi 
valley,  60  to  65 ;  Lower  Missouri  valley,  59  to  65 ;  Red  River  of  the  North  valley,  61 
75 ;  Northern  Rocky  Mountain  slope,  52  to  59 ;  Texas,  49  to  82 ;  Southern  Plateau  dis- 
tricts, 32  to  54 ;  Caiifornia,  48  to  69 ;  Oregon,  74  to  80.  High  stations  report  the  follow- 
ing averages,  not  corrected  for  altitude:  Mount  Washington,  88.3;  Cheyenne,  33; 
Denver,  35.6;  Santa  F^,  41.5;  Pike's  Peak,  42.7;  Virginia  City,  48.4. 

WINDS. 

Total  movements  of  the  ah:— The  following  were  the  largest  monthly  movements  in 
miles  recorded  at  the  Signal  Service  stations  :  Pike's  Peak,  16,091  miles ;  North  Platte, 
13,249;  Breckenridge,  12,007;  Cane  Lookout,  10,626;  Key  West,  10,552;  Portsmouth, 
N.C.,  10,510;  Cape  Mav,  10,087;  thatcher's  Island,  10,010 ;  Sandy  Hook,  9,855 ;  Yank- 
ton, 9,657;  Kittyhawk,''9,411 ;  Punta  Rassa,  9,219 ;  Sandusky,  8,809  ;  Indianola,  8,745; 
Bismarck,  8,720;  Cape  Hatteras,  8,543.  The  smallest  movements  were:  Silver  City, 
N.  Mex.,  1,148  miles;  La Mesilla,  N.  M.,  1,512 ;  Visalia,  Cal.,  1,656 ;  Lynchburg,  1,821; 
Roseburg,  Oreg.,  1,997;  Laredo,  Tex.,  2,031;  Fredericksburg,  Tex.,  2,209;  Uvalde, 
Tex., 2,379;  Shreveport,  2,511 ;  Indianapolis,  2,495;  Deadwood,  2,532;  Socorro,  N.  M., 
2,548;  San  Antonio,  Tex.,  2,637 ;  Graham,  Tex.,  2,679;  Brownsville,  Tex.,  2,773. 

Local  storms. — Matrousville,  Tuscola  County,  Michigan,  3d  p.  m.,  a  "  cyclone  "accom- 
panied by  heavy  rains  passed  over  the  county  fair  grounds,  doing  great  damage ;  cloth 
tents  were  torn  to  shreds,  fences  blown  down,  and  much  other  destruction  committed. 
"  Waynesborough,  Ga.,  10th,  very  destructive  storm,  demolishing  a  church  and  uproot- 
ing many  trees." 

Sand-storms.— FoTt  Yuma,  Cal.,  7th,  13th,  14th,  25th,  27th ;  Visalia,  Cal.,  7th  ;  Los 
Angeles,  Cal.,  8th;  Burkes,  Ariz.,  18th,  26th  and  27th. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  indications  for  October, 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general 
percentage  of  omissions  to  be  0.87  per  cent.,  and  of  verifications  to  be  86.3  per  cent. 
The  percentagesforthefourelements  have  been;  Weather,  91.4;  direction  of  the  wind, 
87.0 ;  temperature,  86.9  ;  barometer,  82.5.  The  percentages  of  verifications  by  geo- 
graphical districts,  have  been  :  New  England,  85.8;  Middle  states,  89.5;  South  Atlan- 
tic states,  87.3 ;  Eastern  Gulf  states,  87.9 ;  Western  Gulf  states,  85.2 ;  Lower  Lake 
region,  88.2;  Upper  Lake  region,  89.5;  Tennessee  and  the  Ohio  valley,  88.2;  Upper  Mis- 
sissippi valley,  84.0;  Lower  Missouri  valley,  85.0 ;  Northern  Pacific  coast  region,  65.7 ; 
Central  Pacific  coast  region,  95.2 ;  Southern  Pacific  coast  region,  100.0.  Of  the  3,780 
predictions  that  have  been  made,  137,  or  3.62  per  cent.,  are  considered  to  have  entirely 
failed ;  87,  or  2.30  per  cent,  were  one-fourth  verified;  408,  or  10.79  per  cent.,  were  one- 
half  verified;  330,  or  8.73  per  cent.,  were  three-fourths  verified;  2,818,  or  74.55  per 
cent.,  were  fully  verified,  so  far  as  can  be  judged  from  the  tri-daily  weather  maps. 

Cautionary  signals. — 166  cautionary  signals  were  displayed  during  the  month,  of 
which  114,  or  68.7  per  cent. ,  were  justified  by  winds  of  25  miles  per  hour,  or  over,  at  or 
within  a  radius  of  100  miles  of  the  station.  51  cautionary  off-shore  signals  were  dis- 
played, which  were  all  justified  as  to  direction,  andof  TThich44,  or  86.3  per  cent.,  were 
fully  justified.  Of  the  cautionary  off-shore  signals,  15  were  changed  from  cautionary. 
217  signals  of  both  kinds  were  displayed,  of  which  158,  or  72.8  per  cent.,  were  fully 
jiLstified.   The  above  does  not  include  signals  ordered  at  52  display-stations,  where  the 
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velocity  is  only  estimated.  52  cases  were  reported  of  winda  of  25  miles  or  over  where 
signals  were  not  ordered. 

NAVIGATION. 

In  the  table  in  the  right  hand  side  of  Chart  No.  Ill  are  given  the  highest  and  lowest 
readings  of  the  Signal  Service  river-gauges  for  the  month,  with  the  dates  of  the  same. 
The  rivers  have  continued  very  low  throughout  the  entire  month.  The  low  stage  of 
water  in  the  Red  and  Ohio  rivers  deserves  special  notice.  The  Red  river  at  Shreve- 
port  continued  below  the  previous  low-water  mark,  and  on  the  31st  had  fallen  to  41 
inches  below  it,  navigation  continuing  entirely  suspended.  The  Arkansas  at  Little 
Rock  fell  on  the  11th  to  a  lower  level  than  ever  before  known,  and  the  observer  re- 
ports great  scarcity  of  water  throughout  that  section.  The  Ohio  at  Pittsburgh  wa.s 
13  inches  below  previous  low-water  mark  on  the  19th  and  20th;  at  Wellsburg,  W. 
Va.,  near  the  end  of  the  month,  the  river  was  2  inches  lower  than  known  before,  and 
at  Louisville,  at  the  end  of  the  month,  it  was  reported  lower  than  before  known, 
"there  being  scarcely  2  feet  depth  of  water  in  many  places,  while  what  is  known  as 
the  falls  presented  a  bleak  and  barren  appearance,  huge  rocks  and  stone-bed  being 
visible  for  miles."  At  Trenton,  N.  J.,  on  the  18th  the  Delaware  river  was  lower  than 
it  has  been  for  many  years.  The  lakes  are  also  very  low,  the  water  in  Grand  Traverse 
Bay,  Lake  Michigan,  on  the  31st,  being  lower  than  for  many  years  past,  and  in  San- 
dusky Bay,  Lake  Erie,  on  the  same  date,  lower  than  for  twenty  years  past.  Lake 
Champlain  was  reported  on  the  31st  to  be  lower  than  for  the  last  lifty  years,  and  fall- 
ing. The  only  high  waters  during  the  month  worthy  of  notice  occurred  on  the  19th 
and  20th  in  the  rivers  rising  in  the  Cumberland  and  Blue  Ridge  Mountain  region. 
The  Savannah,  at  Augusta,  rose  to  23  feet,  and  the  Tennessee,  at  Chattanooga,  to  13 
feet  on  the  above  dates. 

High  tides. — Saint  Mark's,  Fla.,  7th,  5  feet  above  the  mean;  Cape  Lookout,  N.  C, 
13th,  14th,  16th,  17th,  and  18th ;  CapeHatteras,  N.  C,  13th,  and  14th  ;  FortMacon,  N.  C, 
IGth  to  18th  unusually  high  tides ;  Barnegat,  N.  J.,  15th,  unusually  high  ;  Jacksonville, 
Tenn.,  16th,  highest  tide  ever  known  on  the  bar  at  the  mouth  of  Saint  John's  river; 
Punta  Rassa,  15th;  Indianola,  Tex.,  2d,  3d,  8th,  9th,  10th,  11th,  12th,  16th,  17th,  18th, 
20lh,  24th,  26th,  and28th;  Portsmouth,  N.  C,  12th,  14th,  and  16;  Eastport,  Me.,  16th, 
17th,  20th,  and  21st. 

TE.MPERATUKE  OF  WATER. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors,  with  a\'erage  depth  at 
which  the  observations  were  taken,  are  given  on  Chart  No.  II.  At  the  following 
stations  no  observations  were  made  on  tlio  dates  indicated:  At  Augusta,  from  the 
24th  to  the  31st,  and  at  Norfolk  from  the  13th  to  the  24th,  by  reason'of  breakage  of 
thermometer;  and  at  Cleveland  on  the  19th,  23d,  24th,  and  from  the  28th  to3l8t,  the 
lake  being  too  rough  for  observations  to  be  made.  Reports  are  not  yet  to  hand  from 
Escauaba,  and  the  station  at  Saint  Mark's,  Fla.,  has  been  discontinued. 

AT.-MOSPIIERIC  ELECTRICITY. 

Thunder  Slorms. — These  storms  have  been  reported  in  considerable  numbers  duriug 
the  month.  They  wore  most  numerous  aud  wide-spread,  as  follows:  On  the  28th 
they  generally  occurred  in  Now  England  and  the  Middle  Atlantic  states.  On  the  10th 
and  llTh  they  prevailed  in  the  South  Atlantic  and  Gulf  states;  from  10th  to  12th  iu 
the  Upper  Mississippi  valley ;  on  the  12th  in  the  Ohio  v.allcy.  In  California,  at  Fort. 
Yuma,  on  the  ,5th;  at  Calistoga  on  the  12th,  and  at  Princeton  on  the  7th  and  12th. 
On  the  1.5th,  at  Cheyenne,  a  heavy  snow  storui,  accompanied  by  thunder  and  lightning, 
wind  NW.  44  miles. 

Auroras. — But  one  auroral  display  has  been  extensively  observed  during  the  mouth. 
It  occurred  on  the  7th,  from  7  to  10  p.  m.,  and  extended  from  Maiue  to  Nebraska,  being 
observed  in  the  latter  Stale  at  Clear  Crook.  Its  detailed  description  is  as  follows  : 
Cresco,  Iowa,  7  to  7.10  j).  ni.,  low  arch  in  t  lie  northeast,  with  patches  of  light  beneath ; 
Monticello,  Iowa,  at!)  p.  ni.  j  Cornish,  Me.,  all  the  evening  ;  Gardinei',  Sto.,  nt  9.:!0  p.  m., 
quite  faint;  Orono,  Me.,  faint;  Somerset,  IMass.,  cMvly  (^v(■lliTlg,  <l:nk  cloud  below 
arch:  Cambridge,  Mass.,  8  to  8.45  p.m.;  AV;il(li:ini,  I\I:lsh.,  to  Siuin.,  taint  nobu- 
louH  haze;  Newburyport,  7  to  10p.m.,  faint  :lb(>v(^a.d;M■k  .sr^iiK-iit :  ( Men  ( 'ivck,  Nebr., 
faint;  Contoocookville,  N.  II.,  7.30  p.  jn.,  (li(rllH(^  li..;lit;  (i  rati  on,  N.  II.,  :^.;U»  lo  9.30  p. 
ni.,  not  V(n-y  bright;  Argyle,  N.  Y.,  sliglit  dilVnsi-  lioht  in  lll<^  <-ai  lv  pai  l  of  llie  even- 
ing; Woodstock,  Vt.,8p.m.,  slight  nebnions  li,o|it;  N(-\viM>it,  VI.,'  taint;  S.aint  Paul, 
7.40  J),  m.,  faint  light  aud  arcli ;  Eastport,  M(^.,  7. lid  p.ni.,  arc  h  cxlcndrd  tri>ni  NIC,  to 
NW.  and  con»i,sting  of  two  brilliant  unbiokm  bands  readiin;;  I'.O  '  lowaids  llio  /.cnilli ; 
Btroamers  wore  observed  to  play  betwe(^n  the  bands  Hcxcr.il  linicN  extending  (Vouione 
to  tho  other,  General  cloudiuc'ss  prevailed  tbrougbont  lll(^  l,.ik(v  i(  ;;ion  during  that 
<!V(^ning,  which  iireventcd  oliserv.'it  ions  of  (rlio  display.  The  lollow  inv  isdlatiHl  cases 
(.I'anroia,  are  reported.  Clh,  Starkey,  N,  Y.  9tb,  Arlington.  Ind.,  I>  prni.  :  K.nw  Corv- 
don,  Ind.  lOlh,  Ore.MHi,  Mo.,  at ',1  p.  in.  ;  l>ort  Huron,  1  I  th,  Or.-eo,,,  M...,  .at  9  p.  ni. 
17th  Vev.i.v,  Ind.  IKtli,  Arlington,  Ind.,  KIp.ni.  19th,  Detroit,  H  p.  in.,  ,iiiite  feeble; 
Wellsborongh,  Pa.    22d,  Fort .  Wayuo,  lud.    24th,  Wellsborough,  Pa.    25th,  Wood- 
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stock,  Vt.  26th,  Woodstock,  Vt.  27th,  Starkey,  N.Y.  28th,  New  Corydon,  Ind., 
corona  appeared  at  8  p.  m.,  disappearing  shortly  after ;  Arlington,  lud.    Slst,  Starkey' 

Telegraphic  communication  interfered  with  hij  atmospheric  eJectrieili/.—Bavta,  Fe,  12th, 
13th;  Jacksborough,  Tex.,  2d,  3d,  5th,  10th;  Fort  Davis,  Tex.,  5th;  Castroville,  Tex 
3d,  8th,  12th,  16th;  Eagle  Pass,  Tex.,  1st,  10th;  Edinhurg,  Tex.,  1st ;  Pembina,  1st 
11th. 

OPTICAL  PHENOMENA. 

Solar  halos  were  seen  in  greatest  numbers  from  the  25th  to  27th,  twelve  on  the  latter 
date,  extending  from  Maine  westward,  to  Minnesota,  and  asfarsouth  as  Virginia;  but 
few  were  reported  from  the  Gulf  States. 

Ltmar  halos  were  frequently  observed  east  of  the  Rocky  Mountains  from  the22d  to 
the  31st ;  there  being  no  State  from  which  one  or  more  has  not  beou  reported. 

MISCELLANEOUS  PHENOMENA. 

Prairie  and  forest  fires.— Fovt  Gibson,  14th,  17th,  19th  to  2.3d,  28th  to  31st ;  Fort  Sill 
7th,  8th,  13th to  20th,  26th to 29th ;  Springfield,  Mass.,  14th,  15th  ;  Creswell,  Kans.,  17th 
to  19th, 24th to  29th ;  Enfield,  N.  H.,  15th  to  17th ;  Fort  Dodge,  Iowa,  2d,  3d, 6th, 8th 
10th,  13th,  14th,  15th;  Litchfield,  Mich.,  1st  to  18th;  Mount  Solon,  Va.,  29th  to  31st' 
Walmit  Grove,  Va.,  16th;  Camp  Sheridan,  Nebr.,  3d,  4th,  5th;  Fort  Randall,  Dak  ' 
5th,  8th,  9th;  Fort  Hale,  Dak.,  5th;  Mount  Vernon,  Iowa,  2d,  3d ;  Red  Bluff,  Cal.,  25th 
to  3l8t,  in  mountains;  Los  Angeles,  Cal., 25th ;  Virginia  City, 5th,  very  extensive  in 
Ruby  valley;  Yankton,  1st, 8f,h, 9th,  10th, 20ih;  Fort  Stevenson,  Dak.,  5th;  Dead- 
wood,  5th,  6th,  7th,  13th;  North  Platte,  9th,  18th,  20th;  Henrietta,  Tex.  29th  30th- 
Coleman,  Tex.,  19th,  20th;  Pembina,  1st  to  5th,  6th,  16th  to  24th ;  Burlington,  Vt.,  3d| 
4th,  13th  to  25th;  in  Vermont,  between  Camel's  Hump  and  Mansfield  Mountains  on 
16th,  forest  fires  destroyed  large  tracts  of  valuable  timber;  also,  near  Plymouth,  Wind- 
sor county,  large  areas  burned  over  and  much  lumber  destroyed.  Port  Jervis,  N.  Y. 
16th,  in  mountains.  Waterbury,  Vt.,  14th,  immense  damage  inflicted.  Brentwood' 
Long  Island,-16th  to  18th.  Weymouth,  Norfolk  County,  Massachusetts,  28th,  over  1 00 
acres  of  woodland  burned.  Wellsborough,  Pa.,  during  portions  of  the  month  severe 
forest  fires  have  raged  through  the  county,  doing  much  damage;  Brockville,  Out. 
15th,  severe  bush  fires  raging  near  Westport;  over  400  acres  burned;  other  fires  were 
reported  in  variou?  parts  of  that  and  adjacent  counties.  Lebanon,  N.  H.,  15th,  on 
Grantham  Mountain,  doing  great  damage  to  valuable  timber;  hundreds  of  acres 
burned  over.  Northampton,  Mass.,  15th,^'  a  severe  fire  has  been  raging  in  the  woods 
north  of  that  plaee  during  the  past  two  days.  The  whole  western  part  of  the  State 
is  enveloped  in  dense  smoke  from  forest  fires."  Concord,  N.  H.,  15th,  a  lar"-e  territory 
of  woodland  burned  over;  over  2,000  cords  of  wood  destroyed  for  one  firm."  Pembina 
1st  to  7th,  very  extensive  prairie  fires,  doing  much  damage.  Norfolk,  N.  Y. ,  3d,  forest 
fires  raged  fearfully,  ' '  destroying  farm-houses,  barns,  and  farm  property.  Some  of  the 
roads  are  impassable."  Whitestoiie,  Long  Island,  16th,  "during  past  twenty-four  hours 
dense  clouds  of  smoke  from  the  forest  fires  rendered  it  necessary  to  keep  the  fo"-  bells 
tolUng  from  Fort  Schuyler  to  Executive  Lights."  Sparta,  N.  Y.,  17th,  large '^forest 
fires  raging,  destroying  valuable  timber,  fences,  and  orchards.  Moutreal,  Can.,  17th, 
"dense  smoke  on  the  river  still  continues  and  navigation  is  entirely  suspended." 
Sweetwater  valley,  San  Diego  county,  California,  28fch,  one  of  the  greatest  conflao-ra- 
tious  "ever  known  to  the  oldest  inhabitant— from  40  to  50  square  miles  of  territory 
burned  over." 

Meteors  have  been  seen  in  considerable  numbers  throughout  the  country  east  of  the 
Mississippi  valley,  the  largest  number  of  stations  reporting  them  as  visible  on  the  12th 
and  13th.  None  of  particular  importance  were  observed,  except  at  Indianola  on  the 
12th,  10.20  p.  m.  A  very  brilliant  meteor  started  in  the  vicinity  of  Aquarius,  about 
25°  above  the  horizon  and  moved  southward.  Apparent  size  one-fourth  of  the  full 
moon,  color  white.  When  about  10°  above  the  horizon  it  exploded  into  seven  frat^- 
ments,  lighting  up  the  whole  southern  sky,  as  though  the  full  moon  had  been  present. 

Earthquakes.— June  3,  9.32  a.  m.,  on  Atka  Island,  Alaska,  eight  sharji  shocks  in  rapid 
succession,  lasting  about  two  seconds  each,  movement  from  SSE.  to  NNW.  October 
2  a  sharp  shock  of  earthquake  was  felt  at  6.30  a.  m.  at  Oakland  and  other  places 
around  San  Francisco  Bay.  Winnsborough,  S.  C,  26th,  a.  m.,  slight  shock.  New 
Haven,  Conn.,  24th,  €.12  to  6.13  p.  m.,  two  slight  shocks  at  intervals  of  2  or  3  seconds. 
The  shocks  were  felt  at  Bridgeport,  15  miles  distant,  at  about  the  same  time. 

Sunsets. — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul 
weather  for  the  smcceedingtweuty-four  hours,  have  been  observed  at  all  Signal  Service 
stations.  Reports  from  134  stations  show  4,087  observations  to  have  been  made  of 
which  29  were  reported  doubtful;  of  the  remainder  3,532,  or  87.0  per  cent.,  were  fol- 
lowed by  the  expected  weather. 

Grasshoppers.— Bsiyton,  Wash.  T. ,  1st,  doing  some  injury  to  fruit  and  layino-  many 
eggs ;  October  4,  large  numbers  reported  as  appearing  in  Stephen's  county,  TexrS ;  Pi  lot 
Point,  Tex. ,  17th,  in  large  numbers,  passing  over  station  &om  the  northwest,  few  alight- 
ing; 19th,  disappeared:  20th,  reappeared,  but  did  no  damage ;  2l8t,  large  wheat  fields 
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were  rei)orted  destroyed  15  miles  soutlieast  of  station,  disappearing  af  berwards  to  the 
southward  without  depositing  eggs;  Jacksborough,  Tex.,  17th  and  18th,  flying  south ; 
Coleman,  Tex.,  17th,  passing  southward,  very  few  aUghting  ;  Fredericksburg,  Tex., 
19th.,  passed  southAvards  near  station,  none  alighting.  Fort  SiU,  Ind.  T.,  28th,  disap- 
pearing, very  few  to  bo  seen;  Melissa,  Tex.,  18th,  myriads  passing  over  station; 
17th,  Dallas,  Tex. ,  moving  south  in  clouds,  very  few  alighted,  reported  thick  in  coun- 
ties to  the  west  and  northwest,  "no  damage  done  as  yet"  ;  Waco,  Tex.,  "  passing  over 
city  all  day,  and  12  miles  west  have  appeared  in  myriads";  19th,  reported  to  be  dam- 
aging wheat  near  Staunton,  111. ;  early  part  of  October  in  Parker  County,  Texas, 
doing  some  damage;  Shackelford  County,  southern  portion,  " in  innumerable  num- 
bers" ;  Erath  county,  Texas,  many  passed  "  over,"  few  alighted,  but  did  little  damage; 
DenisoQ,  Tex.,  21st,  large  swarms  passed  over  station  to  the  southwest,  continuing 
until  3  p.  m.  of  the  22d;  San  Antonio,  Tex.,  24th,  many  passed  over  station  to  the 
southeast,  but  no  destruction  was  Jieard  of;  Bosque  county,  Texas,  25th,  very  plenti- 
ful, "  the  new  wheat  crop  has  been  entirely  eaten  up  by  them." 

Geese  flying  south  at  Hulmeville,  Pa.,  11 ;  Visalia,  Cal.,  9th,  25th  ;  Eed  Bluif,  Cal., 
3d;  Roseburg,  Oreg.,6th,  llth;  Yankton,  7th,  26th ;  North  Platte,  21st,  30th ;  Bismarck, 
2d,  14th,  2l8t;  Pilot  Point,  Tex., 22d  ;  Uvalde,  Tex.,  14th;  Jacksborough,  Tex.,  22d; 
Henrietta,  Tex.,  28th,  30th;  Graham,  Tex.,  24th;  Little  Rock,  Ark.,  17th  ;  Pembina, 
2l8t,  22d  :  Saint  Louis,  24th  ;  Duluth,  19th,  27^h. 

Polar  hands— Qardmev,  Me.,  26th;  Freehold,  N.  J.,  29th;  Wythevillo,  Va.,  24th; 
Tabor,  Iowa,  1st,  2d ;  Pembina,  13th,  18th,  25th ;  Leavenworth,  21st,  30th. 

JfiTOfire.— Olivet,  Dak.,  21st,  26th,  31st. 

Zodiacal  Pike's  Peak,  24th,  5.54  p.  m.,  arosy  yellowish  light  of  conical  shape. 

Sun  spots. — The  following  record  of  observations  made  by  D.  P.  Todd,  assistant,  has 
been  forwarded  to  Prof.  S.  Newcomb,  U.  S.  Navy,  superintendent  Nautical  Almanac, 
Washington,  D.  C.  : 


Oct.,  1879. 

Ist,  3  1).  m 

2d,  4p.m. 

3il,  4p.m. 

5tli,  5p.m. 

7th,  4  p.  m . 

9th,  5p.m. 

10th,  4p.m. 

12th,  5  p.m. 

13th,  8a.m. 

13th,  4  p.m. 


19th,  5p.m. 
20th,  1  p.  m. 


30th, 
31st, 


Spot  much  smaller. 

Faculai. 
FaculoB. 


Facuhi'. 
Fai'ulaa. 
FaouIsB. 


Simla  prohahly  .lis- 
aiipnin-<Hl  by  solar 


Observations  wore  also  made  on  the  6th  .and  16th  at  4  p.  m.,  on  the  21th,  25th,  2Gth, 
and  28th  at  8, 9, 10,  and  7  a.  m.,  respectively,  and  on  the  3l8t  at  5  p.  m.,  but  no  a])ots 
were  seen.  Mr.  David  Trowbridge,  at  Waterburg,  N.  Y-,  o^^^^fved  t^"  sun  on  the 
2(1  3d  4th,. 5th, 6th, 7th,  9th,  llth,  12hh,14th,  16th, 23d,  24th, 25th, 26th, 29th,  and  30th, 
but  saw  no  spots  ou  ihom  days.  On  the  19th,  at  3.30  p.  m.,  saw  two  groups  near  the 
west  margin  of  the  disk;  one  contained  2  spots  and  the  other  3.  riieso  groups  and 
spots  won,  also  seen  on  the  200.  and  21st.  Tliey  disappeared  by  rotation,  presumably 
by  the  22d.  Mr.  II.  D.  Gowoy,  at  North  Lewisbnrg,  Ohio,  observed  threo  largo  spots 
ou  the  IHth,  at  7..50  a.  m.,  in  the  southeast  quadiant. 

Prof.  F.  Hess,  a,t  Fort  l)o.l-.>,  low..,,  reports  tho  following  spots  :  81,1,.  10  n,  m.,  .  spota 
iuSE.  quadrant;  10th,  8.;;0;,„  ,o.,  Din  Si:.  ,iu:uh:mi ;  I'-'ll,.  1 1  m,  n>  u,  SK.  qn.adnint ; 
13th,  7  a.  m.,  5  spots,  1  in  Hi'..  ,|n.-,,,ha.nt  :umI  .1  in  N\V.  M>in,.lr:.,nt ;  I  II  ,,  1''*^ 
7  a  m    "  in  ,SK   iin a.lnuJ,  •  tm  l,,  !»       n,.,  It  in  N.W.  (|  n:Hli  M,nt ;  I  u,  SW.qnad- 

i-inl  ■  ''(Mil  ''.  in  S\V  i|n-Mlr-inl,  ■  "'il  :i  in  S\V.  (]  n  .'m  1  ran  1-.  No  (>l>,srr\ ions  were  luado 
„',,  III,,  Ml  h  ',|,hI  Mill  -  on  I  ho  Kllh  a.iul  Hili  iUo  ,snn  was  bidd'-n  ;  .ni  I  Ii.i  othor  days  of 
the  niolitli  ()li,Mcrva,tionM  wcio  iiia.do,  lint  no  ,s|.otH  ,s.'cn.  I'rof.'S.sor  llcss  m;i,.vs  :  "Thesun- 
spot  ob,s(u  val,ions  wore  of  unusual  iutorest.    At  least  one  of  (  lie  spo(,s  nioutioned., 
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were  reported  destroyed  15  miles  soutlieast  of  station,  disappearing  afterwards  to  the 
southward  without  depositing  eggs;  Jacksborough,  Tex.,  17th  and  18th,  flying  south ; 
Coleman,  Tex.,  17th,  passing  southward,  very  few  alighting;  Fredericksburg,  Tex., 
19th.,  passed  southwards  near  station,  none  alighting.  Fort  SiU,  Ind.  T.,  28th,  disap- 
pearing, very  few  to  be  seen;  Melissa,  Tex.,  18th,  myriads  passing  over  station; 
17th,  Dallas,  Tex.,  moving  south  in  clouds,  very  few  alighted,  reported  thick  in  coun- 
ties to  the  west  and  northwest,  "  no  damage  done  as  yot "  ;  Waco,  Tex.,  "  passing  over 
city  all  day,  and  12  miles  west  have  appeared  in  myriads";  19th,  reported  to  be  dam- 
aging wheat  near  Staunton,  111. ;  early  part  of  October  in  Parker  County,  Texas, 
doing  some  damage;  Shackelford  County,  southern  portion,  " in  innumerable  num- 
bers " ;  Erath  county,  Texas,  many  passed  "over,"  few  alighted,  but  did  little  damage; 
Denison,  Tex.,  21st,  large  swarms  passed  over  station  to  the  southwest,  continuing 
until  3  p.  m.  of  the  22d;  San  Antonio,  Tex.,  24th,  many  passed  over  station  to  the 
southeast,  but  no  destruction  was  Jieard  of;  Bosque  county,  Texas,  25th,  very  plenti- 
ful, "  the  new  wheat  crop  has  been  entirely  eaten  up  by  them." 

Geese  flying  south  at  Ilulmeville,  Pa.,  11;  Visalia,  Cal.,  9th,  25th;  Red  Blutf,  Cal., 
3d  -  Roseburo-,  Oreg.,6th,  llth;  Yankton,  7th,  26th ;  North  Platte,  2l8t,  30th;  Bismarck, 
2d,'  14th,  21st;  Pilot  Point,  Tex.,  22d  ;  Uvalde,  Tex.,  14th;  Jacksborough,  Tex.,  22d; 
Henrietta,  Tex.,  28th,  30th;  Graham,  Tex.,  24th;  Little  Rock,  Ark.,  17th  ;  Pembma, 
21st,  22d  :  Saint  Louis,  24th  ;  Duluth,  19th,  27^h. 

Polar  hands.— Ga,T(lmer,  Me.,  26th;  Freehold,  N.  J.,  29th;  Wytheville,  Va.,  24th; 
Tabor,  Iowa,  1st,  2d ;  Pembina,  13th,  18th,  25th ;  Leavenworth,  21st,  30th. 

Mirage.— Olivet,  Dak.,  21st,  26th,  31st. 

Zodiacal  light.— Pike's  Peak,  24th,  5.54  p.  m.,  arosy  yellowish  light  of  conical  shape. 

Sun  spots. — The  following  record  of  observations  made  by  D.  P.  Todd,  assistant,  haa 
been  forwarded  to  Prof.  S.  Newcomb,  U.  S.  Navy,  superintendent  Nautical  Almanac, 
Washington,  D.  C.  :   


Oct.,  1879. 

lat,  3  I),  in 

2(1,  4p.m. 

3<t,  4p.m. 

5th,  5p.  m- 

Vth,  4p.m. 

9th,  5p.m. 

mh,  4p.m. 

12th,  5  p.m. 

13th,  8a.m. 

13th,  4p.m. 

14th,  4  p.m. 

15th,  4  p.m. 

19th,  9  a.m. 

19th,  5p.m. 

20th,  1  p.  m. 

23d,  8a.m. 


Eoappeared  hy 
solar  rotation. 


Spot  much  smaller. 

Faoulaj. 
Facula). 
FacnliB. 


Faciilii'. 
Faculw. 


Spots  probably  dis- 
nppiiaml  by  solar 


Observations  were  also  made  on  the  0th  and  10th  at  4  p.  m.,  on  the  21th,  2.)th,  20th, 
aad  28th  at  8, 0, 10,  and  7  a.  ra.,  re8pectiv<ily,  and  on  the  31st  at  5  p.  m.,  but  no  spots 
were  so.m.  Mr.  David  Trowbridge,  at  Waterbarg,  N.  Y.,  observed  the  suu  on  ho 
2^1  3d,4th,.5th,0th,7tli,9th,Uth,12th,14th,16th,23d,  24th, 25th, 2Gth, 29th,  and  oOth, 
but  saw  no  snots  on  thos«  days.  On  the  19th,  at  3.30  p.  m.,  saw  two  groups  near  tho 
west  margin  of  tho  disk;  one  contained  2  spots  ,^nd  tho  other  3.  These  groups  and 
spots  woi?,  also  soon  on  tho  20in,  an.l  21  Mt.  Thoy  .lisn,ppearo<l  by  ro ktt.on,  prosuinaldy 
by  the  22d.  Mr.  II.  D.  Gowcy,  at  Noil  li  l-.  wisl.ni  ;;-,  Ohio,  observed  threo  large  spots 
on  tho  IHth,  at  7.50  a.  m.,  in  the  houI.1i.misI,  ,|n,i(lr;int.  on    in  ,  ,.,  -i 

Prof.  F.  Hess,  at  Fort  Dodge,  low..,,  ,v|,o,  l„s  lollowin-  spots  :  Sl,h,  10  a.  m.,  ,  spots 
iu  8E.  quadrant;  10th,  8.30  a.  ni.,  in  SI-;.  Mn:Mlr.i,nr  ;  1--M,1,,  I  1  M,  n,  ,n  sis.  M'':>;1'.  . 
13th,  7  k.  m.,  5  spots,  1  in  SE.  .,u:„,l,a,nt  :„,Hl  I  ,n  N\V.  ,,n:M  ra,n  ,;  ^         ^'  ^  ' 

7  a.  n.,2in  SE.  (inM,.lr:Mot ;  1H|,1,,  1)  a.  m.,  I!  n,  N.  W  .  .in;Mlr;,,n  ,  Mtl  ,  I  m  •  q>"'l- 
rai.t;  20l,b,5in  S  V.  <|n;Mh:,,nl, ;  -M,  :i  in  S\V.  ,,n:Ml,  ant.  No  ol.Mrrval  >,n,s  wore  mado 
n     (111  .,,,,1  nil,  -  on  I  ho       li  ■iiul  17  111  lUo  Hiin  wa.s  liiili  Cn  ;  on  tll.^  other  days  of 

z''l;::,;!l:l;o;:'J.;!iio::wl;;:/nS  n.o....soHi..ss:.ys:"Ti,e;uu- 

spot  observal  ions  were  of  unusual  iutoresL.    At  least  ouo  of  iho  spots  meutionod, 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


641 


namely,  that  observed  on  the  12th  alone,  and  on  the  13th,  together  with  four  others, 
and  perhaps,  also,  some  of  the  group  of  nine  spots  observed  on  the  10th,  did  not  dis- 
appear by  solar  rotation,  but  seemed  to  fade  away  long  before  they  would  have  dis- 
appeared by  rotation."  Mr.  William  Dawson,  Spiceland,  Ind.,  noticed  the  following 
spots :  7th,  one  group  of  4  large  spots,  facul*  very  prominent,  clouds  prevented  good 
observations;  8th,  tine  group  of  14  snots  near  east  edge,  faculse  very  beautiful;  9th, 
25  spots  in  the  group,  6  very  prominent ;  10th,  2.5  spots,  one  group,  one  spot  quite  large 
with  penumbra ;  11th,  20  spots,  the  large  one  having  divided  into  3 ;  12th,  only  10 
spots  in  the  late  group,  and  all  small  but  one ;  another  group  of  8  small  spots  m  SW. 
quadrant,  2  spots  and  faculaj  at  east  edge ;  13th,  30  spots  in  three  groups,  10  spots  m 
the  waning  group  near  center,  14  spots  in  SW.  group,  and  6  spots  in  new  group  at  east 
edge  ;  14th,  20  spots  in  four  groups,  new  group  at  S  W.  margin ;  18th,  13  spots  in  one 
group  in  N  W.  quadrant,  3  large ;  20th,  25  spots  in  two  condensed  groups  near  together, 
•about  3'  from  west  edge.    No  spots  from  22d  to  31st,  inclusive. 

Prof.  Gustavus  Hinrichs,  of  Iowa  City,  Iowa,  says:  "A  group  of  sun  spots,  com- 
prising two  very  large  spots,  traversed  the  sun's  disk  between  the  14th  and  the  21st. 

Observations 'were  also  made  throughout  the  month  at  Fort  Whipple,  Va.,  but  no 
spots  were  seen. 

NOTES  AND  EXTRACTS. 

Alexander  Buchan,  in  Nature,  October  22,  1879,  brioiiy  discusses  the  Greenwich 
meteorological  observations  from  1854  to  1873.  He  says:  "  There  can  be  no  doubt 
that  in  these  twenty  years'  average  we  have  the  closest  approximation  to  the  mean 
monthly  diurnal  inequality  of  the  barometer,  in  other  words,  to  one  of  the  prime  fac- 
tors of  the  meteorology  of  Greenwich.  Of  special  interest  are  the  results  for  the  warmer 
mouths  of  the  year,  which  class  Greenwich  among  the  places  in  middle  and  higher 
latitudes,  whose  climates  are  more  or  less  continental  ia  their  character — these  more 
special  features  being  the  occurrence  of  the  forenoon  maximum  as  early  as  9  a.  m., 
and  a  marked  diminution  in  the  amount  and  amplitude  of  the  morning  minimum. 
The  almost  strictly  local  character  of  the  diurnal  phases  of  atmospheric  pressure,  as 
disclosed  by  the  observations  at  Greenwich,  is  seen  irom  the  occurrence  of  the  a.  m. 
maximum  an  hour  earlier  at  Kew,  where  also  the  a.  m.  minimum  becomes  still  less 
pronounced  than  that  of  Greenwich.  On  the  other  hand,  at  Falmouth,  the  a,  ra. 
minimum  is  much  the  greater  of  the  two  daily  minima,  and  the  a.  m.  maximum  is  de- 
layed from  two  to  three  hours  later  than  at  Greenwich.  Hence  the  true  value  of  the 
Greenwich  results  can  only  be  appreciated  after  a  comparison  has  been  made  between 
them  and  the  results  obtaiued  from  other  meteorological  observatories. 

"  The  observations  of  temperature  are  discussed  with  particular  fullness,  and  the 
length  of  time  is  sufficient  to  give  curves  showing  a  diurnal  inequality  of  temperature 
such  as  will  substantially  represent  the  curves  for  large  portions  of  the  south  of  En- 
gland not  bordering  the  sea,  where  the  thermometers  are  similarly  placed  to  those  at 
Greenwich. 

"The  curves  of  temperature  for  the  different  winds  have  also  been  worked  out  with 
much  elaboration,  and  give  most  interesting  results. 

"On  the  average  of  all  the  months  the  N.  wind  is  the  coldest,  the  SW.  the  wannest ; 
the  order  as  regards  temperature,  beginning  with  the  coldest,  is  N.,  NE.,  NW.,  E.,  SE., 
W.,  S.,  SW. ;  an  order,  however,  which  differs  in  different  months. 

"  In  a  large  number  of  years  the  third  barometric  maximum,  first  noted  by  Rikats- 
cheff  as  occurring  in  certain  regions  of  the  globe  a  little  after  midnight,  appears  in  the 
Greenwich  diurnal  curves  for  December,  January,  and  February,  less  frequently  in 
March*  and  seldom  or  not  at  all  in  the  other  months.  The  somewhat  rough  method 
which  has  been  adopted  in  reducing  the  barometric  observations  to  32^  unfortunately 
renders  the  evidence  furnished  by  the  Greenwich  results  regarding  the  more  refined 
inquiries  of  meteorology  such  as  this,  and  the  mean  diurnal  inequality  of  the  barome- 
ter in  the  lunar  months,  not  so  satisfactory  and  conclusive  as  might  have  been  wished." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  37. 

MONTHLY  WEATHER  REVIEW,  NOVEMBER,  1879. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  November  14,  have  been 
used,  viz:  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  158  Signal  Service  stations  and  12  Canadian  stations,  as  tele- 
graphed to  this  office ;  monthly  journals  and  means  147  and  144,  respectively,  from  the 
former;  reports  from  29  snnset  stations;  230  monthly  registers  from  voluntary  ob- 
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servers-  40  montlilY  registers  from  the  United  States  Army  post  surgeons ;  marine 
records'  intSnational  simultaneous  observations;  monthly  reports  from  voluntary 
XerversTiInd  the  Local  Weather  service  of  Missouri;  reliable  newspaper  extracts; 
special  reports.  bakometeic  pressure. 

The  general  distribution  of  atmospheric  pressure,  as  reduced  to  sea-level,  is  shown 
hv  thefsobario  lines  on  chart  No.  II.  The  area  of  highest  press  are  was  over  the 
South  ItlaX  slates;  the  pressure  was  also  apparently  high  off  the  Central  Pacihc 

""""DLZtrfsfrom  normal  values  for  the  month.-Bj  comparison  with  the  average  of  the 
T,aSeven  years?  it  is  found  that  the  barometric  pressure  during  the  present  Novem- 
past  seven  ye^ia,  ,^p,..^,„„  i„  Oalifornia.  New  Mexico,  the  Southwest,  Illinois, 


T>ast  seven  years,  it  is  found  that  tne  oarometric  preBBuio  uixxiLxg  ...^  j^.^o..^.  ju-lZXl 
befhas  bLn  above  the  average  in  California,  New  Mexico  the  Southwest,  Illinois, 
MTnWan  and  thence  eastward  to  the  Atlantic  states,  where  the  excess  has  been  great- 
fsl  f  amouXto  0.09  inch  at  Eastport,  Boston,  and  New  York;  0.10  at  Cape  May, 
Wa'shLXn  Charleston,  and  Savanah ;  (and  also  at  KnoxviUe  Tenn.)  0.11  at  Lynch- 
Wasnmgton,  v^nd^iiesu    ,  Norfolk,  Wilmington,  and  Augusta.    A  small  de- 

Sc[elcfoocurs  ov^^^^^^^^  ^oXest  whS  apparentl/extUs  to  tSe  coast  of  Oregon ; 
ft  amounts  t^O  07  Lch  Omaha  ;'o.06  at  Pembina ;  0.03  at  Denver  and  Virginia  City ; 
n  09  nt  Salt,  Lake  City :  and  0.05  at  Portland,  Oreg.  i     j.  o  on 

r.f^«!  Lrome^Hc  ^  general  range  for  the  whole  country  was  about  2.00 

inches  as  marbe  seen  from  the  following  table,  which  gives  the  greatest  departures 
nf  tbe^cti^rbarometric  readings,  as  compared  with  the  normal  values  for  the  month 
^nd  the  hour  of  observation.  These  departures  refer  only  to  the  tri-daily  telegraphic 
repoi?s    An  e^rna^^  table  shows  that  the  greatest  dePf /^'^f  +^-/0 

It  11  p  m  of  the  19th,  at  Bismarck,  within  the  high  area  No.  VIII  and  -  L31  at  3 
p.  m.  of  the  20th,  at  Halifax,  in  low  area  No.  XII. 


HIGH  AREAS. 


Hlinois  

Minnesota  

Wasliington,  D.  C  

Portland,  Oreg  

Lower  Lake  region. . . . 

Halifax,  K.  S  

Lynchburg,  Va  

Salt  Lake  City  

Bismarck  • 

Pittsburgh  

North  C.arolina  coast . 

Halifax  

Ohio  -- 

North  Carolina  coast . 


Nov.  1,  7.00  a.  m. 
Nov.  3,  7.00  a.  m. 
Nov.  5,  7. 00  a.  m. 
Nov.  6, 11. 00  p.  ni. 
Nov.  10,  3.  00  p.  m. 
Nov.  14,  7.  00  a.  m. 
Nov.  17,  7.00  a.  m. 
Nov.  17. 11.  00  p.  m. 
Nov.  19, 11. 00  p.  ni. 
Nov.  24,  7.00  a.  m. 
Nov.  24, 11. 00  p.  m. 
Nov.  27,  7.  00  a.  m. 
Nov.  30,  7.00  !i.  m. 
Nov.  30, 11. 00  p.  m. 


LOW  AKEAS. 
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Local  Urometric  ranges  for  ihe  monih.— The  mouthly  barometric  ranges  oi  actujil 
pressure  have  been  greatest  in  the  extreme  Eastern  states,  viz:  Portland,  1.40  lucb 
and  Eastport,  161.  The  ranges  have  also  been  large  for  the  Eastern  Rocky  Mountain 
slope— apparently  increasing  as  we  go  north  ward— and  at  Pembina  the  range  was  1.37. 
Monthly  ranges  for  San  Francisco  1.10  inches,  for  Sacramento  1.02,  and  for  Visalia  1.02 
inches  are  also  very  large  for  that  region. 

Areas  of  high  fearomefec— Eleven  areas  of  high  barometer  have  been  recorded,  none 
of  which  have  been  distinguished  by  particularly  high  pressures  or  very  low  temper- 
atures Areas  Nos.  VII,  VIII  and  XI  were  accompanied  by  severe  "northers"  on  the 
Texas  coast,  for  which  off-shore  signals  were  ordered  on  the  17th  and  28th  at  Indianola 
and  Galveston.  ^  ^ ,  i  ■  i 

No  I  —This  is  a  continuation  of  No.  VII  of  the  preceding  month,  which  was  cen- 
tral on  the  1st  in  Illinois,  extending  over  the  Ohio  valley  and  Missouri,  whence  it 
moved  rapidly  eastward  and  disappeared  on  the  2d  off  the  Middle  Atlantic  coast. 

No.  II  was  central  on  the  1st  northwest  of  Manitoba,  moved  slowly  southeastward 
over  the  Upper  Mississippi  and  Ohio  valleys,  was  central  over  the  latter  on  the  4th, 
and  was  over  the  Middle  Atlantic  states  on  the  i)th.  It  was  then  apparently  rein- 
forced by  an  extensive  area  of  cold  air  flowing  south  from  the  Gulf  of  Samt  Lawrence, 
and  high  pressure  continued  off  the  Atlantic  coast  until  the  12th. 

No.  III.— This  is  a  small  area  of  high  pressure  that  was  oif  the  coast  of  Oregon  on 
the  5th,  and  continued  during  the  6tli  and  part  of  the  7th.  j,  ■.■ 

■^o  IV.— Pressure  rose  on  the  9th  over  the  Missouri  valley  and  an  area  of  high 
barometer  moved  eastward  over  the  Lake  region  and  Middle  states,  where  it  was  cen- 
tral on  the  11th,  after  which  it  rapidly  disappeared.  ,     „  ■ 

No  v.— On  the  13tti  the  barometer  began  to  rise  rapidly  in  the  baint  Lawrence 
valley,  while  the  lowest  pressure  was  off  the  New  England  coast.  The  highest  press- 
ure moved  southward  over  Nova  Scotia  and  disappeared  on  the  14th. 

j^fo.  VI.— The  low  barometer  which  was  over  the  Upper  Lake  region  on  the  15th 
was  immediately  followed  bv  a  slight  rise  in  the  northwest,  and  on  the  morning  of 
the  16th  the  pressure  was  highest  over  Kentucky  and  Tennessee,  whence  it  moved 
rather  rapidly  to  Virginia,  and  on  the  17th  disappeared  off  the  Middle  Atlantic  coast. 

No.  VII.— On  the  15th  the  barometer  rose  over  California,  and  an  area  of  high  press- 
ure seems  to  have  prevailed  northwest  of  California,  while  the  barometer  was  low 
over  British  America  and  Oregon.  On  the  16th  the  highest  pressure  moved  south- 
eastward, and  on  the  morning  of  the  17  th  the  barometer  was  very  high  over  the  north- 
ern Rocky  Mountain  Plateau  region.  Salt  Lake  City  reported  a  temperature  of  15°, 
the  lowest  for  the  month.  By  the  moruiug  of  the  18th  high  pressure  had  extended 
over  the  whole  of  the  Upper  Lake  region,  Texas  and  the  eastern  Rocky  Mountain 
slope,  being  apparently  highest  in  Wyoming  Territory.  The  lowest  temperature  of 
the  month  occurred  on'  the  18th  at  Stockton,  25°  and  Escauaba,  17°.  The  barometer 
continued  high  over  the  Northwest  and  Southwest  and  Rocky  Mountain  regions,  and 
on  the  morning  of  the  19th  the  highest  pressure  may  be  located  in  Central  Texas.  The 
lowest  temperatures  of  the  month  were  reported,  on  the  19th,  as  follows:  29°  at  Cas- 
troville;  32°  at  San  Antonio;  25°  at  Fort  Sill;  27°  at  Brackettville ;  28°  at  Eagle 
Pass;  32°  at  Rio  Grande;  23°  at  Boerne;  21°  at  Fort  Davis;  and  19°  at  Uvalde. 

No.  VIII.— The  great  extension  of  the  preceding  area.  No.  VII,  was  probably  con- 
nected with  the  development  of  the  low  area,  which  was  central  over  Lake  Superior  on 
the  mornino'  of  the  19th,  and  which  was  immediately  followed  by  a  still  more  decided 
hio-h  pressure,  moving  rapidly  southward  from  Manitoba  into  the  Missouri  valley, 
where-it  was  central  on  the  morning  of  the  20th;  lowest  temperatures  of  the  month 
are  reported  on  the  20th,  as  follows:  -9°  at  Pembina;  -4°  at  Breckenridge;  0°  at  Du- 
luth;  1°  at  Bismarck;  1"  at  Yankton;  8°  at  Omaha;  8°  at  La  Crosse;  10°  at  Samt 
Paul;  14°  at  Dubuque ;  14°  at  Grand  Haven ;  15°  at  Davenport;  16°  at  Leavenworth ; 
17°  at  Keokuk ;  21°  at  Saint  Louis.  On  the  21st,  in  the  morning,  the  pressure  was 
highest  over  the  Ohio  valley  and  Gulf  states,  and  lowest  temperatures  of  the  month 
occurred  in  the  morning,  very  generally  in  the  East  Gulf  states,  from  29°  to  38° ;  in 
the  South  Atlantic  states,  from  20°  to  33° ;  in  Tennessee  and  the  Ohio  valley,  from 
21°  to  27°;  in  the  Lower  Lake  region,  from  9°  to  19°.  At  this  time  high  northwest 
winds  prevailed  over  the  Middle  states  and  New  England,  attending  the  very  low 
pressure  over  the  Gulf  of  Saint  Lawrence;  consequently,  in  these  regions,  the  lowest 
temperatures  of  the  month  also  occurred  on  the  21st,  although  the  pressure  was  low 
and  the  weather  snowing  or  clearing.  The  minima  were  from  New  England,  from  7° 
to  17°,  except  Mount  Washington,  -20° ;  for  the  Middle  Atlantic  states,  from  15°  to 
22°.  This  area  of  high  pressure.  No.  VIII,  after  reaching  the  Middle  Atlantic  coast 
on  the  22d,  seems  to  have  pushed  northeastward  and  disappeared  on  the  23d.  The 
lowest  temperatures  of  the  22d  were  about  the  same  as  those  of  the  2lst. 

No.  IX.— The  high  barometer.  No.  VII,  continued  with  slowly  diminishing  press- 
ure over  the  Rocky  Mountain  region  while  a  second  low  pressure  moved  southeast- 
ward to  the  Lake  region  and  was  followed  by  high  barometer,  No.  IX,  whose  origin  is 
therefore  similar  to  that  of  No.  VIII.    It  was  central  in  Dakota  on  the  22d,  m  the 
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mornino-,  moved  rapidly  southeastward  over  the  Lower  Missouri  and  Ohio  vaUeys, 
was  central  in  Virginia  on  the  24^,  in  the  uioming,  and  over  the  South  Atlantic 
States  on  the  25th,  in  1*6  morning,  after  which  it  disappeared.  The  lowest  temper- 
atiires  accompanying  this  area  wore  not  so  low  as  those  accompanying  No.  Vlll. 

No  X  —The  low  pressure  over  the  northern  portion  of  the  Lake  region  on  the  24th 
was  followed  by  an  area  of  moderately  high  pressure,  central  in  the  Missouri  valley 
on  the  morning  of  the  25th.  The  barometer  generally  rose  duriiig  that  day,  with 
southerly  winds  over  the  Ohio  valley  and  East  Gulf  states.  On  the  morning  of  the 
26th,  highest  pressure  was  central  over  Pennsylvania,  and  on  the  morning  oi  the  27tii, 
over  Mame  and  the  Lower  Saint  Lawrence  valley,  and  on  the  morning  oi  the  2ath, 
was  east  of  Nova  Scotia.  ^  ^  ^  . 

No  XI  —A  severe  storm  which  passed  northeastward  over  the  Lake  region  on  the 
28th  was  followed  bv  a  rising  barometer  from  Texas  northward  to  Manitoba,  but  as 
a  storm  was  at  that  time  also  central  near  Vancouver's  Island,  the  barometric  rise 
in  Manitoba  was  checked,  and  the  area  of  highest  pressure  remained  m  l  exas,  whence 
it  extended  northeastward,  and  was  by  the  morning  of  the  29th  central  from  Missouri 
to  Minnesota ;  on  the  morning  of  the  30th  it  was  central  in  the  Ohio  valley,  and  dis- 
appeared on  the  1st  of  December  off  the  Middle  Atlantic  coast. 

Areas  of  loiv  barometer.— Eighteen  areas  of  low  pressure  have  passed  over  or  near 
the  reo-iou  covered  by  the  charts,  of  which  one  (No.  XII)  came  from  the  West  India 
Islands  sis  (Nos.  MI,'  IV,  V,  X,  XV,  and  XVI)  originated  in  the  Rocky  Mountains,  or  to 
the  westward  thereof,  passed  southeastward  to  Southern  Colorado  and  thence  east 
and  northeastward  to  the  Gulf  of  Saint  Lawrence.  Four,  namely,  Nos.  XI,  XIII,  XIV, 
and  XVIII,  passed  southeastward  over  Manitoba,  thence  to  the  Lower  Lake  region, 
and  thence  northeastward.  Three,  namely,  Nos.  II,  VI,  and  IX,  passed  from  British 
Columbia  eastward  to  the  Gulf  of  Saint  Lawrence. 

No  I  —This  area  began  in  Iowa,  3  p.  m.  of  the  Ist,  and  was  accompanied  by  ex- 
tensive'snow  and  high  winds  over  the  Lake  region  and  New  England,  disappearing, 
on  the  4th,  off  the  coast  of  Nova  Scotia.  This  storm  produced  the  first  snow  ot 
the  season  over  the  southern  portion  of  the  State  of  New  York  and  along  the  New 
En<>-land  coast ;  in  the  interior  the  snowfall  was  quite  heavy,  a  fall  of  12  inches  being 
reported  at  seleral  places  in  Ontario,  New  York,  Vermont,  and  New  Hampshire ;  at 
Brattleborough,  Vt.,  20  inches  were  reported.  Cautionary  signals  were  ordered  on 
the  2d,  at  4  p  ni.,  from  Milwaukee  to  Oswego,  and  were  generally  justihed.  Off-shore 
sionals  were  ordered  from  New  York  to  Lewes,  2d,  11  p.  m.,  and  from  Cape  Henry  to 
Macon,  on  the  3d,  at  7  a.  m.,  and  were  generally  justihed.  Cautionary  signals  were 
ordered  3d,  7  a.  m.,  from  New  Haven  to  Eastport,  and  were  partly  justified.  Several 
disasters  to  shipping  occurred  on  the  Lakes;  schooner  Leesburg  went  ashore  on  Cape 
Elizabeth,  Maine,  and  broke  up:  her  crew  of  five  men  are  supposed  to  have  been  lost. 

No  II.— The  pressure  fell  on  the  4th  in  Washington  Territory,  and  an  extensive 
area  of  low  pressure  moved  from  Vancouver's  Island  nearly  due  eastward,  and  disap- 
peared north  of  the  Lake  region  on  the  7th.  Rain  occasionally  fell  at  our  northern 
stations  'ind  th(^  disappenram  o  of  the  low  area,  was  attended  by  the  lormation  of  a 
tron<'  li''iiii)'in'uHv  ext'-iidin"-  ti  oiu  .lamcs's  V,:\y  to  Texas,  into  which  low  area  No.  IH  , 
WIS  rnii'llv  iiifr"-'('il  No  lii^ii  winds  accompanied  a,roa  No.  II,  unless  previous  to  its 
utK-'iI  on  iho  I'acil'ic  co'ist  CmuI  ionary  sig  na  ls  were  ordered  on  the  4th,  at  7  a.  m., 
fromDuluth  to' Chi  W  and  we.v  n,.t  .j.-.^irH-.l  by  bi.^b  winds  a.-rompanying  this 
area,  but  w.^re  pavlially  j-istili.Ml  l.y  M...  h,^h  ^^-^''^'^ 

Nr>  Tir  WIS  on  the  morn  nii' ol  In-  / 1  b,  cciiti  a  1  in  1 1 1  all,  a-n(l  ()u  tlir  , -tu  nurvoil  irom 
Ka^^i,  HO  ea  lward  to  the  11|Mkt  LaU-s.  .  bero  rain  and  occasional  bi^,  winds 
preva,ib.,l.  Ou  the  'Jth,  as  it  passrd  lo  I  be  novtliwar.l,  bigb  sou  lnvesi  win.ls  con  nmed 
on  l  i.e  Lower  Lakes.  It  <risap,.ra,,c<l  on  111.',  lOlli  near  Now lonndland.  On  (ho  Stl 
in  tbe  altcrnoon,  M,s  it  passed  over  tbe  1(|.,m.-  M  iss,ssi,,,u  va  cy,  a,  tornad..  o...  l  e 
i...-)r  !  op'm  Sinnmit  Mo  and  a,  Icn  ilic  bail  storm  n  Crawlord  County ,  Arkansas,  which 
a  ,    w,n-e  ^^     aM  at  l  b.  sonl  bwest  extrendty  ot  a,  ^  .a  y  olongaAed 

S  a  of  low  m'siuro.  Cantionary  signals  w.ro  ordered  n,.  on  '-•'-■/|'.'  tl^^ 
8th,  at  4  p.  .!>.,an.l  wre  ,aaa  ially  .insl  ili..!  ;  also  IVoiii  MaeUmaw  '/^^  | 

U  p.  were  J'-'-;';'';,,,  < '-l^--^,, i  eweJ 

Oswego  on  tb(^  Dtli,  ai  /  a,,  ni.,  and  wrio  nor.insMiu  u  ,  aiso  mi  .i 
on  tb(^'.)(,b,  at  7  a,,  m.,  wliieli  w<M'e  partly  Jiisl  i lied  ,     ,  „  .. 

No.  IV.-Tbis  .area  of  low  |.>v,ssnie  appears  to  ba,ve  moved  sontbwaT.l  t 
California  .•,..!..sl, or  wa,H  possibly  a,  troi.gb  oC  low  l';-:;:;";:;-';''-^;'.';;^  ""''.l^'uilVui  Im 
;i,p|iii)arbiiig  tlie  CO  \\i^s  -^^^^  ^^  ^l  ^^^.^^^  ^^^^^  ibesonlliern  i)ortiou  of 

tbl'slat.,-  atSaV,  t'raneiseo  (be  1,:, ronieicr  bdl  lo'-'D.-d,  wilb  a,  bigb  SK.  wiml,  which 
is  .he     w.-M    va.diie.  recorded  a,t  lliis  st.al  ion  during  llie  p.ast  nine  >  ea.r.s.    Snow  and 

 ,  ,r.  I  I,.-,,          •  ..oveivd  all  Ibe  nionnlaiii  tops  and  Ml 

I'  I  I.  and  teel  .  Tluaieii  over  Colo- 
i,l„i'lllb.  a,nd  eastward  lo  Maine  on 


the  ridg.'S.sonlb  ot  1  •n-s,'ott,  .  I  ri  tl  e,d  lo  a. 
radoou  the  10th,  northi^a.st  to  La-lui  Snpei 
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the  12fh,  where  it  disappeared.  Brisk  and  high  wiads  prevailed  over  the  Lakes  on 
the  11th  in  its  advance. 

No.  V  began  in  Utah  on  the  11th,  and  followed  area  No.  IV  by  about  twenty-four 
hours,  keeping  somewhat  to  the  southward.  A  few  stations  reported  high  northerly 
winds  on  Lake  Michigan  on  the  11th,  iu  its  advance,  and  severe  winds  prevailed  on 
the  12th  over  the  Lake  region.  At  5  p.  m.  of  the  12th  (local  time)  a  tornado  passed 
over  Detroit,  Mich.,  which  city  was  at  that  time  evidently  at  the  center  of  lowest 
pressure,  as  shown  by  the  tri-daily  telegraphic  isobars.  At  night  severe  wind  and 
rain  storms,  accompanied  by  thunder  and  lightning,  prevailed  over  the  southern 
part  of  New  York  state.  Cautionary  signals  were  ordered  for  Lake  Michigan  on  the 
11th,  at  11  p.  m.,  and  were  partially  justified  on  the  12th;  and  were  ordered  from 
Port  Huron  to  Sandusky  on  the  12th,  at  7  a.  m.,  and  were  generally  justified.  They 
were  ordered  from  Cleveland  to  Oswego  on  the  12th,  at  4  p.  m.,  and  were  not  justified. 
Off-shore  signals  were  ordered  on  the  12th,  at  11  p.m.,  from  Sandy  Hook  to  Cape 
Hatteras,  and  were  only  partially  justified. 

No.  VI.— Pressure  fell  in  British  Columbia  and  Washington  Territory  on  the  10th, 
and  was  apparently  lowest  at  Vancouver's  Island  at  11  p.  m.  This  area  moved  west- 
ward along  our  northern  border,  and  disappeared  north  of  the  Lake  region  on  the 
13th.  Its  track  was  too  far  north  to  be  charted  9n  our  Map  No.  I.  No  high  winds 
are  reported  in  connection  with  it,  but  abundant  rains  in  the  North  Pacific  region. 

No.  VII  appears  to  have  originated  in  Iowa,  between  extensive  areas  of  northwest 
and  easterly  winds.  It  passed  rapidly  northeastward,  and  between  the  hours  of  10 
a.  m.  and  2  p.  m.,  high  southwesterly  gales,  with  heavy  rains,  thunder  and  lightning 
prevailed  from  Southern  Illinois  to  Ohio,  and  considerable  damage  was  done  to  build- 
ings, &c.,  in  over  25  cities  iu  these  states,  Indiana  and  Kentucky.  On  the  afternoon 
of  the  14th,  high  Southerly  winds  with  rain  prevailed  over  the  Lower  Lake  region. 
It  disappeared  on  the  15th,  north  of  the  Saint  Lawrence  river.  Cautionary  signals 
were  ordered  on  the  14th,  at  7  a.  m.,  from  Mackinaw  to  Oswego,  about  half  of  which 
were  justified;  also  at  7  a.  m.,  from  New  York  to  Lewes,  which  were  justified;  also 
from  New  Haven  co  Eastport,  on  the  14th,  at  4  p.  m.,  which  were  partly  justified. 

No.  VIII  began  on  the  i5th,  at  7  a.  m.,  over  the  Lower  Lake  region,  as  a  branch  of 
the  preceding,  and  kept  a  little  south  of  the  track  of  that  one,  passing  over  the  Gulf 
of  Saint  Lawrence,  and  reaching  Newfoundland  on  the  morning  of  the  16th.  High 
southwest  winds  were  occasionally  reported  on  the  ISth  from  the  stations  on  the 
Middle  and  East  Atlantic  coasts,  and  brisk  northwest  winds  prevailed  on  the  16th  ou 
the  Lower  Lakes.  Cautionary  signals  were  ordered  on  the  15th,  at  noon,  from  Balti- 
more to  Cape  Hatteras,  and  were  geiierally  justified  by  high  southwest  winds. 

No.  IX.— The  pressure  fell  on  the  13th  in  the  North  Pacific  region,  with  southerly 
winds  and  rain;  the  lowest  pressure  evidently  passed  over  British  Columbia,  and 
continued  within  the  northern  limit  of  our  stations  until  it  disappeared  on  the  15th, 
in  the  afternoon,  north  of  the  Upper  Lake  region,  where  the  barometer  had  fallen 
quite  low.  A  heavy  wind  and  snow  storm  was  reported  as  occurring  on  the  14th  be- 
tween Denver  and  Leadville,  Colo.,  during  which  several  men  were  frozen  to  death  ; 
and  high  southwest  winds  were  reported  from  Lake  Michigan  on  the  afternoon  of 
the  15th. 

No.  X  was  located  on  the  15th  in  Wyoming,  and  snow  with  occasional  high  winds 
prevailed  during  the  night  iu  Wyoming,  Colorado,  and  Utah.  The  central  depression 
extended  rapidly  southeastward  into  Northern  Texas,  where  it  was  central  on  the 
16th,  at  11  p.  m.,  whence  it  moved  eastward,  followed  by  increasing  rain  or  snow, 
whicli  by  midnight  of  the  17th  prevailed  ou  the  Lower  Lakes  and  over  the  Ohio  and 
Mississippi  valleys,  while  the  severe  "norther"  had  swept  down  to  Texas  and  the 
Gulf  coast.  On  the  18th  the  lowest  pressure  passed  northeastward  from  Virginia  to 
Nova  Scotia,  preceded  by  northeast  winds  and  snow  or  rain,  while  the  West  India 
hurricane  No.  XII  was  advancing  northward  toward  the  Bahamas,  and  northwest 
gales  were  prevailing  in  the  eastern  portion  of  the  Gulf  of  Mexico.  Cautionary  signals 
were  ordered  up  on  the  17th,  while  the  storm  center  was  passing  from  Missouri  to 
Virginia,  as  follows :  at  7  a.  m.,  from  Milwaukee  to  Erie,  which  were  justified  on  Lake 
Erie;  at  4  p.  m.  from  Buffalo  to  Oswego,  which  were  not  justified;  also  at  4  p.  m. 
from  Wood's  HoU  to  Wilmington,  which  were  subsecpiently  justified  by  off-shore  winds ; 
at  11  p.  m.  from  Eastport  to  Boston,  which  were  justified.  Off-shore  signals  wore 
ordered  at  7  a.  m.  of  the  17th,  for  ludianola  and  Galveston,  which  wei-e  justified  by 
northerly  gales.  Off-shore  signals  were  ordered  from  New  York  to  Baltimore,  the 
18th,  at  4  p.m.,  which  were  generally  justified.  During  the  night  of  the  17tli  a  severe 
NE.  snow  storm  prevailed  over  Lake  Ontario,  during  which  a  steam-tug  and  several 
scows  were  sunk  and  nine  persons  drowned  off'  Sackett's  Harbor,  New  York ;  on  the 
18th  schooner  Sasco  left  Erie  during  the  display  of  signals,  was  driven  ashore  near 
Fairport,  and  became  a  total  wreck. 

No.  XI. — The  pressure  fell  very  rapidly  on  the  morning  of  the  18th  in  Manitoba, 
preceding  low  area  No.  XI,  which  seems  to  have  moved  southeastward  toward  the 
Upper  Lake  region,  over  which  it  passed  on  the  19th,  accompanied  by  snow  and 
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severei  gales  from  tho  southwest  and  nortliwest.  On  Lake  Michigan  a  heavy  soa 
from  the  southwest  prevailed,  driving  six  vessels  ashore  along  the  east  coast.  It  was 
central  in  the  Upper  Saint  Lawrence  valley  on  the  morning  of  the  20th,  at  which 
time  cold  northwest  gales  prevailed  over  the  Lake  region,  West  Gulf,  and  Middle 
Atlantic  coasts,  and  high  northwest  winds  at  intermediate  points.  At  this  time  the 
West  India  hurricane,  No.  XII,  was  central  east  of  Long  Island,  and  by  3  p.  m.  of  the 
20th,  both  of  these  severe  storms  had  merged  into  one,  which  was  then  central  near 
Halifax,  where  the  pressure  was  2S..59.  Cautionary  signals  were  ordered  on  the  19th, 
at  7  a.  m.,  from  Duluth  to  Oswego,  which  were  all  justified,  but  were  late  for  Lakes 
Michigan  and  Huron.  They  were  ordered  on  the  19th,  at  4  p.  ra.,  from  Eastport  to 
Cape  Henry,  which  were  justified  by  winds  attending  the  hurricane  No.  XII.  The 
following  remarks  from  Lake  stations  indicate  the  severity  of  this  storm  :  Milwaukee, 
19-20,  storm  considered  one  of  the  severest  on  the  Lakes  for  years ;  schooners  North 
Star  and  Elida  ran  ashore  near  Little  Sturgeon  Bay ;  on  the  east  shore  of  the  lake  the 
disasters  were  serious  and  many.  Port  Huron,  19th  and  20th,  storm  very  severe  on 
the  lake;  a  number  of  shipwrecks,  and  several  lives  lost,  reported  from  Sand  Beach 
Harbor ;  several  vessels  sailed  during  display,  but  meeting  with  a  rough  sea  were 
obliged  to  put  back.  Toledo,  19th  and  20th,  storm  very  severe  on  lake ;  much  damage 
to  hshing  nets,  &c. ;  numerous  disasters  reported  on  lakes.  Erie,  20th,  schooner 
Wancousta  driven  ashore  in  attempting  to  enter  harbor.  Cleveland,  20th,  storm  very 
severe ;  schooner  Sumatra  was  driven  ashore  near  Union  depot.  Oswego,  19th  to 
20th,  schooner  Dominion  sailed  on  the  19th,  encountered  the  storm,  and  in  attempting 
to  put  back  lost  her  bearings  and  went  ashore  ;  vessel  a  total  loss. 

No.  XII.— This  hurricane,  from  the  West  Indies,  first  appears  on  the  Signal  Service 
tri-daily  maps,  in  the  falling  barometer  and  increasing  winds  at  Havana,  Key  West, 
and  Punta  Rassa,  at  midnight  of  the  18th,  at  which  time  the  center  was  evidently 
some  distance  to  the  eastward ;  then  it  moved  very  rapidly  north  and  northeastward, 
passing  Capo  Hatteras  at  11  p.  m.  of  the  19th  and  Halifax  at  3  p.  m.  of  the  20th.  It 
was  preceded  by  heavy  rain  on  the  South  Atlantic  coast,  and  snow  in  the  Canadian 
Provinces  and  'followed  by  snow  in  New  England.  The  lowest  pressures  recorded 
were  aE  Cape  Hatteras,  29.47,  at  11  p.  m.  of  the  19th,  and  Halifax,  28..'39,  at  3  p.  m.  of 
the  20th.  Cautionary  signals  were  ordered  in  advance  of  this  hurricane,  as  follows : 
On  the  20th,  at  7  a.  'm.,  from  Cape  Lookout  to  Smithville,  which  were,  however, 
already  late.  Otf-shore  signals  were  ordered  on  the  20th,  at  7  a.  m.,  from  New  York 
to  Baltimore,  which  were  justified.  Among  the  reports  from  vessels  are  the  follow- 
ing :  The  schooner  O.  S.  Bailey,  from  Dominica  November  8th,  on  the  17th,  encountered 
a  furious  gale ;  20th,  tremeniious  seas  boarded  vessel ;  crew  were  taken  off  and  lauded 
at  Baltimore  6n  November  27th ;  exact  location  not  given.  Steamer  Hermod,  39°  N.  66° 
W.,  hurricane  5  hours  from  SE.  to  NW.  Steamer  Llanarthan,  50°  50'  N.  and  32"  10' 
W.,  from  the  18th  to  the  21st,  SE.  to  NE.  gales  and  high  sea.  Steamship  Leipsic, 
19th,  40°  N.  and  69°  W.,  barometer  29.05;  wind  NNE.  to  NW.  force  10,  heavy  NW. 
sea.  Brig  Una,  19th,  33^^  N.  73°  W.,  heavy  NW.  gale,  barometer  29.25.  Schooner 
Victor  Ping,  19th,  in  the  Gulf  Stream,  NW.  gale.  Schooner  Kit  Carson,  19th,  in  Gulf 
Stream,  NNE.  gale ;  decks  swept  by  high  sea.  Ship  Stewart  Freeman,  200  miles  east 
of  Honlopen,  19th,  NW.  gale.  Bark  Lincoln,  39^  N.  (W  W.,  19th,  ESE.  to  WSW. 
heavy  gale.  Steamer  Albert,  between  Magdalen  Islands  and  Pleasant  Bay,  Novem- 
ber 20th,  3.30  p.m.,  wind  suddenly  rose  to  violent  gale;  8.30  p.m.,  veered  to  NE,, 
hurricane;  barometer  27.()0  (?^.  Bark  Susan  A.  Blaisdall,  20th,  31"  N.  72°  W.,  severe 
WNW.  gale  for  forty-eight  hours.  Bark  Grasmere,  29th  [19th  (?)  or  20th  (f)J,  39° 
N.  ()()"  W.,  terrific  east  hurricane  for  two  hours;  thou  south  hurricane  four  hours ;  then 
calm  half  an  hour,  then  hurricane  more  severe  than  at  first.  Schooner  Addie  Fuller 
on  the  19tli,  in  3()"  03'  N.  74"  33'  W.,  and  20th  in  34"  20'  N.  74"  39'  W.,  reports  during 
the  night  between  the  J9th  and  20th  had  a  severe  hurricane,  lowest  baromoter  29.30 
about  midnight  as  read  off;  highest  force  of  wind  SO  to  90;  wind  connnonced  from 
NNE.  and  backed  gradually  to  NW.  Baltimoic,  Novcinher  2()th,  b.-iy  stciiniors  delayed 
and  reported  heavy  NW.  gales  and  cold  w. either;  hnihor  v<-ry  rough  and  tide  un- 
usually low;  steamer  Mysl-ic  driven  .-isIkmc  mihI  l)il,<;cd  n.ar  Queeustowu.  Several 
smaller  vessels  capsized  and  siinlv  in  hny  ii.nd  some  li\os  lost. 

No.  XIII  apparently  moved  soul  lir;isUv.ir(l  ini  o  ni I  whore  the  barometer  tell 
very  rapidly  on  the  evening  of  tll(^  '.Jlsl.  Tlio  :iiv,'i,  oi  Icw.'st  l)n^sslln^  moved  east- 
southeastward  from  ov<-r  Lake  Superior  inIo  Mh>.  llppcr  S;iinl.  L.-iwiciu'cx  vnlley,  wliei-o 
it  was  ceul-ral  3  i).  m.  of  tll.^  23(1,  li:i,vin-  l.rcn  .■m-.oiim.imucmI  ov.t  lli.v  l-;i,k(-  vegi„„  by 
snows  ;i,n(l  liii;!!  soiillirrlv,  vccrin.;  lo  ikm-IIiwi'nI.  winds  wliicli  li:id  grni-vnlly  snlisulod 
by  11  11.  m.  o'r  Ibc  '-'lid.  ''rii.'  nKMni-c'nl.  r  .viichcil  N.Mv ton ndland  l.,v  :!  i).  ni.  of  ihe 
2'llli.  (;;i,n(.i(irniT,v  HiiinalH  wciv  .Mdcivil  llir  ■„'!  si ,  :i  I.  II  p.  ni.,  iVeni  Pnlntli  In  Mil- 
waukee wliicli  wi'iv  p:Ml  ly  insl.iri.d:  ;iJs,>(mi  I  Ih-  :J-.M  .  ;i  I  7  :i.  m.,  iVoni  Cliieago  lo  Os- 
wr.'o  wliic.li  W'l-ns  vihtiiJ I v  j nsldici I ,  :vu<\  on  lli.^  ■.'■.'(!,  Mi  II  1«.  ni..  Ironi  l'',;i,Sl piu't  to 
(J;ipc  lliMiry  wliicli  woiv  jnshlird,  lull.  yjWwv  \:i\<-.  lor  llu-  MiddK-  A(l;inlic  const.  OlF- 
bhore  signals  were  onlcred  on  t  lu>  '.'liil,  al  7  n.  ni.,  IVoni  Capo  Lookout  io  Cape  Henry 
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which  were  justified,  and  also,  at  11  p.  m.,  from  Lewes  to  Portland,  Me.,  which  were 
mostly  iustified. 

No.  XIV.— This  area  pursued  a  path  nearly  parallel  to  that  of  the  preceding,  but 
Ivino-  slio-htly  to  the  northward.  It  was  central  in  Manitoba  7  a.  m.  of  the  '24th,  and  m 
the  Lower  Saint  Lawrence  valley  at  3  p.  m.  of  the  25th,  having  been  accompanied  over 
the  Lake  region  by  high  SW.  to  NW.  winds  and  occasional  light  snows.  It  disap- 
peared on  the  '26th,  in  the  morning,  over  the  Gulf  of  Saint  Lawrence.  Cautionary 
signals  were  ordered  on  the  24th,  at  7  a.  m.,  from  Duluth  to  Port  Huron  which  were 
partly  justified;  at  4  p.  m.  from  Detroit  to  Oswego  which  were  generally  justified, 
and  at  11  p.  m.  from  Sandy  Hook  to  Cape  May,  only  partly  justified.  November  25th, 
Buffalo,  nearly  all  vessels  that  left  port  were  forced  to  put  back  and  reported  a  terrific 
storm  on  the  lake.  ^i     t,    i  +  • 

No.  XV.— An  extensive  area  of  low  pressure  prevailed  over  the  Kooky  Mountain 
region  on  the  25th,  in  the  morning,  and  the  low  center  No.  XVI  was  at  that  time  well 
marked  in  the  Northern  Plateau  region,  and  on  the  next  day  the  low  center  No.  XV 
developed  on  the  Eastern  Eocky  Mountain  slope.  No.  XV  passed  slowly  northeast- 
ward over  Iowa,  where  it  was  central' at  3  p.  m.  and  11  p.  m.  of  the  26th,  while  the 
area  of  southerly  winds,  rain  or  snow,  extended  over  the  entire  Lake  region  and  still 
farther  to  the  northeastward.  High  winds  prevailed  on  the  Lakes  on  the  afternoon 
of  the  27th,  and  by  11  p.  m.  a  trough  of  low  pressure  extended  from  the  center  of  No. 
XV,  which  was  then  near  Grand  Lake,  Canada,  to  the  center  of  No.  XVI,  which  was 
then  in  the  Missouri  valley.  Cautionary  signals  were  ordered  on  the  2Cth  at  noon  from 
Duluth  to  Chicago,  and  at  3  p.  m.  from' Grand  Haven  to  Buffalo,  and  at  11  p.  m.  from 
Eochester  to  Oswego,  all  of  which  were  gradually  justified.  On  the  27th,  at  11  p.  m., 
while  the  storm  was  central  in  the  valley  of  the  Ottawa  river,  cautionary  signals  were 
ordered  at  Eastport. 

No.  XVI. — This  area  appears  to  have  moved  southward  into  Idaho  on  the  morning 
of  the  25th,  areas  of  cloud  and  rain  having  preceded  it  according  to  the  reports  from 
stations  in  the  British  Possessions.  It  moved  slowly  southeastward  into  the  northern 
portion  of  New  Mexico,  where  it  was  central  on- the  morning  of  the  27  th,  and  thence 
eastward  through  Indian  Territory,  where  it  turned  northeast,  and  at  3  p.  m.  of  the 
27th  a  trough  of  low  pressure  extended  from  Indian  Territory  northeastward  to  Lake 
Huron,  where  No.  XV  was  then  central.  The  subsequent  path  of  No.  XVI  lay  a  little 
to  the  south  of  the  path  of  No.  XV,  and  on  the  morning  of  the  28th,  when  No.  XVI 
was  central  in  Michigan,  No.  XV  had  apparently  disappeared,  and  a  severe  storm  oi 
wind,  with  rain  and  snow,  prevailed  over  the  Lake  region  throughout  the  day.  High 
southerly  winds  were  also  reported  from  the  Middle  and  East  Atlantic  coasts.  The 
storm  passed  over  the  mouth  of  the  Saint  Lawrence  on  the  29th  and  disappeared  over 
the  Gulf  on  the  30th.  Cautionary  signals  were  ordered  on  the  28th  at  noon  from  New 
York  to  Lewes,  and  at  4  p.  m.  from  Lewes  to  Smithville,  and  from  New  York  to  Port- 
land, which  were  generally  justified  as  cautionaries,  and  were  subsequently  changed 
to  off-shore  and  again  justified.  In  the  rear  of  this  storm  northerly  winds  prevailed 
over  the  Southwest,  and  cautionary  off-shore  signals  were  ordered  on  the  28th,  at  7  a. 
m.,  at  Indianola  and  Galveston,  and  were  justified.  November  28th,  Cleveland,  "The 
most  severe  storm  of  the  season  ;  fences  and  trees  blown  down ;  lake  very  rough." 

XVII.— This  was  an  indefinite  area  of  low  pressure  which  appeared  off  the  coast  of 
British  Columbia  on  the  29th  and  30th,  where  it  was  accompanied  by  southerly  winds 
and  rain.  It  appears  to  have  passed  eastward  into  British  America.  Its  track  is  too 
indefinite  to  be  chartered  on  Map  No.  I. 

No.  XVIIL— This  depression  appears  to  have  been  central  north  of  Dakota  on  the 
morning  of  the  30th,  and  was  probably  a  branch  of  No.  XVII.  By  midnight  it  was 
north  of  Lake  Superior,  while  high  southerly  winds  and  occasional  light  snows  were 
reported  at  several  stations  in  the  Lower  Lake  region.  Its  path  is  too  indefinite  to  be 
traced  on  Map  No.  I. 

INTERNATIONAL  METEOROLOGY. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  Eeview. 
No.  IV  indicates  the  probable  course  of  low-pressure  areas  over  the  North  Atlantic 
Ocean  and  neighboring  waters  and  continents  during  the  month  of  October,  1879,  and 
is  based  upon  data  received  at  this  ofiace  up  to  November  30th,  1879.  Nos.  V  and  VI 
are  charts  for  the  month  of  April,  1878,  and  are  based  upon  international  simultaneous 
observations,  as  described  in  the  Eeview  for  July,  1879,  supplemented  by  such  other 
observations  as  have  been  considered  specially  applicable  and  trustworthy. 

Since  the  publication  of  the  October  Eeview  valuable  reports  of  observations  relat- 
ing to  low  area  No.  V  made  at  Cienfuegos,  Baracoa,  and  Sagua  le  Grand,  Cuba,  have 
been  received  through  Mr.  Vines,  of  Havana,  but  which  do  not  change  the  track  of 
center  as  already  given  on  chart  No.  I  for  that  month. 

On  chart  No.  IV,  the  tracks  of  fifteen  areas  of  low  pressure  are  traced,  which,  dur- 
ing a  portion  of  their  existence,  were  located  over  the  North  Atlantic  and  North  Pa- 
cific Oceans  or  neighboring  waters.   Portions  of  areas  Nos.  I,  V,  VI,  XIII,  and  XIV 
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appeared  on  chart  No.  I  of  October  Review.  No,  II  was  over  the  eastern  portion  of 
the  Gulf  of  Mexico  during  October  5tli  and  6tli.  There  are  decided  indical  ions  of  its  ex- 
istence during  the  3d  and  4th,  in  the  j)Ositions,  as  shown  ;  on  the  7th  it  merged  with 
an  extensive  depression  over  the  Northwest.  No.  IV  originated  about  mid-ocean,  and 
on  the  11th,  12th,  and  13th,  moved  northward  oft'  the  banks  of  Newfoundland  as  a 
very  severe  storm.  It  is  probable  that  the  depression  which  appeared  to  the  uorth- 
W(^st  of  the  British  Isles  on  the  16th  was  a  continuation  of  this  area.  Nos.  V  and  VI 
appeared  on  chart  I  of  the  October  Review  and  are  here  reproduced  as  it  is  probable 
that  the  area  formed  by  their  union  moved  over  the  northern  portion  of  the  Atlantic 
from  the  20th  to  the  25th.  Nos.  I,  III,  and  from  VII  to  XV  can  only,  as  yet,  be  traced 
over  the  area  shown. 

TEMPERATURE  OF  THE  AIR. 

The  general  distribution  of  temperature  for  November,  1879,  is  shown  by  the 
isothermal  lines  upon  chart  No.  II,  accompanying  which  is  a  table  of  comparative 
temperatures.  Like  the  preceding  month  the"  average  temperature  of  the  present 
month  has  been  above  the  normal  in  the  districts  east  of  the  Eocky  Mountains  and 
below  the  normal  in  those  to  the  westward.  The  departure  from  the  normal,  however, 
over  the  eastern  portions  of  the  country  has  not  been  so  marked  as  it  was  for  October! 
The  excess  is  greatest  from  the  Gulf  coast  to  the  Ohio  and  Upper  Mississippi  valleys, 
over  which  region  it  amounts  to  4°  or  5°  ;  in  the  Atlantic  states.  Lake  region,  and 
along  the  eastern  slope  of  the  Eocky  Mountains  it  varies  from  a  half  to  one  and  a  half 
of  a  degree.  West  of  the  Eocky  Mountains  the  departure  from  the  normal  has  been 
greater  than  last  month  and  has  amounted  to  — 2.5"^  along  the  Pacific  coast  and  from 
—3°  to  5°  in  Utah  and  Idaho. 

Minimum  and  maximum  temperatures. — An  examination  of  the  minimum  temperatures 
shows  that  they  occurred,  with  few  exceptions,  from  the  17th  to  the  22d  during  the 
regime  of  high  areas  Nos.  VII  and  VIII,  and  ranged  during  these  days  from  -9°  at 
Pembina,  Dak.,  to  39°  at  Brownsville,  Tex.;  from  0°  at  Alpena,  Mich.,  to  32°  at  Pen- 
sacola,  Fla.  ;  and  from  11°  at  Eastport,  Me.,  to  60°  at  Key  West.  On  the  summit  of 
Pike's  Peak  the  minimum  (-15°)  occurred  on  the  17th  and  18th,  and  on  the  summit  of 
Mount  Washington  (-20°)  on  the  20th.  The  exceptions  to  the  above  generalization 
occurred  on  the  4th  in  the  Lake  region ;  from  the  24th  to  the  28th  over  the  Pacific 
states.  Plateau  districts,  and  Montana,  and  from  the  28th  to  the  30th  over  the  eastern 
slope  of  the  Eocky  Mountains  of  Texas.  An  examination  of  the  maximum  temperatures 
shows  that  they  occurred,  almost  without  exception,  during  the  first  half  of  the  month. 
In  the  Pacific  states.  Plateau  districts,  Eastern  Rocky  Mountain  slope,  and  northern 
part  of  the  Northwest  they  occurred  from  the  3d  to  the  6th,  and  varied  as  follows :  65°  at 
San  Francisco,  Cal. ;  80°  at  Red  Bluff,  Cal. ;  67°  at  Wiuuemucca,  Nev.,  and  Salt  Lake 
City,  Uiah  ;  7(1°  at  Denver,  Colo.,  and  North  Platte,  Nebr.,  and  44°  at  Breckenridge, 
I\linii.  <  )\  I  I- 1  he  eastern  portion  of  the  United  States,  they  occurred  chiefly  from  the  8th 
to  1  Ik'  h,  and  varied  from  54°  at  Escauaba,  Mich.,  and  55°  at  Eastport",  Me,  to  92°  at 
Laredo,  Tex.,  and  84°  at  Key  AVcst,  Punta  Rassa,  and  Augusta.  The  maximum  on 
the  .snniinit  of  Pike's  Peak  (31!°)  occurred  on  the  6th,  and  on  the  summit  of  Mount 
Washington  (44°),  on  (ho  9th,  10th,  and  15th. 

MiiihiiiMi  tvinjuraiurcs,  (liven  hi/  Slntc.'^.—jl[aiiie:  2°  at  *Orono  and  13°  at  Portland. 
Xrin  flaiuimliirr  :-->0-^  on  Mount  Wasli int;toii  and  -8°  at  Dnnbarton.  Vcnnont :  -10°  at 
'Wooilxlock  and  7°  at  Burlington.  Xlii^^achusena :  -2°  at  Billerica  and  1(1  '  at  Wood's 
Holl.  lUiodv  Island:  14°  at  Newport.  Vonnceticut :  7°  at  *Mystic  and  17°  at  Now 
Haven.  Xew  York  :  -2°  at  'Schroon  Lake,  2°  at  'Plattsburg  Barracks,  a,nd  17°  at  Now 
York  City.  PcnnHi/lvania  :  -1°  at  "Dyberry  and  1!)'^  at  I'liiladolpliia.  Delaware:  20° 
at  *Dov('r.  Maryland:  8°  at  *W()odstock  and ','(»"  aJ  I'.allinioro.  J)iftlri(  I  of  Colnmbia: 
15°  at  Washington.  Virflinia  :  H°  at  "*Mount  Solon  and  *^Vvt]lovill(^  a-nd  2ri°  at  Cape 
Henry.  Il'exl  rin/inia  :  H°  at  lleh'etia  and  13°  at  Moroanto'wn.  N^rlh  Carolina  :  10° 
at  Highlands  a,n(l  -2H"  at  Cape  Hatlcras.  Soitl/i  Carolina:  25°  at  *  Aiken  and  30°  at 
Charleslon.  Ceorr/ia:  20°  at  OalneHvill(^  and  :!:!>'  a.t  Sa,vannali.  Florida:  27°  at 
'HoUHlon  a,n<l  60"  ai  Key  West.  Alabama:  '.T."  a(,  'Creen  Sprino's  and  I!:!  '  at  IMohilo: 
MiMisHi,,/,; :  30"  jit  ■l*\a,yet(o  a.nd  31"  at  VieUshnr-.  Louisiana:  25"  ai  H)kal.)oska  and 
:W°  a,t  New  OrleaiiH.  Te.ras  :  ];»"  at  llx  aJd.-  aii.l  (,'raliain  and  l:i°  al  1  nd ianola,  and 
Galveslon.  Ohio:  H"  at  "b'nggli's  and  ;J1"  al,  ( :iiieiuna.l  i.  heiil  iirl.ii :  '.'ir  ar  M'.owliug 
(!ree;i  and  :.'•>"  ai  1  ,()imsv  i  1  le,.  Trii  11,'ssrr  :  IH"a,t  K  imin  \  i  I  le  :i  11, 1 'j;  ai  Menipii  .IrA-ffllt- 
sas  :  I!)  '  ai  ■Mount  lila,  and  3(1"  at  lat(l(^  Iv'nek.  Mir!,i,ian  :  0  '  al  A  I  |.en:i  ami  14°  at 
(iraiid  Ma.ven.  Indiana:  I.'"  ai  *New  Corydi.n  and  is  at  1  n<l  1  a  11:1  pol  ls,  Illinois: 
6"  ai  M:iiey  an. I  -.':,"  ai  Can,..  Missonri:'  10"  a,t  Mh-.-on  an. I  'Jl"  at  Sa i n |,  LouLs. 
Kansas  :  7"  111  Do.lg.^Cilv  an. I  K;  at  L.'a,\ .anvortli.  ilisroiisin:  :!"  al  ■  Neillsvillo 
and  1  I"  aiMailison.  l<ora  :  i  '  al  A  ni.M  a  ii.i  I  !o..nsl»,r..U!.li  a  nil  17"  a  i  Kei.k  nk .  XehraS- 
la  :  10"  a,t  \Siilney  anil  S'  al  Omaha,.  Indian  rrrri  loni  :  '  at  l-'erl  (iih.soil. 
jUinii,'u,,la  :  f  ai  Itr.'.'k.airi.I-.'.  Ihil.ola:  H"  a  I  I'imii  l.i  na,  an.l  S"  .'it  fort  A  l.raham 
Lin. ..In.  Colorado:  I!."  .at  I'ik.s'M  I'eak  .and  II"  ai  henver.  \rn'  Me.rieo  :  15°  at 
Santa,  I'Yi  a,n(l  2H"  a,t  La,  Alcsilla.     Il  ii<iniin<i:  -I"  a,l,  Kort  I'^vd  Steele  and   11"  at 
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Cheyenne.  Viah  :  -4°  at  Coalville  and  15°  at  Salt  Lake  City.  Mvada :  %°  at  Win- 
nemucca.  Arizona:  14°  at  Prescott  and  38°  at  Yuma.  Idaho:  16<^  at  Boise  City. 
Montana :  -5°  at  Virginia  City.  California  :  32°  at  Visalia  and  45°  at  San  Francisco. 
Oregon  :  24°  at  Roseburg. 

Maximum  temperatures. — Maine  :  55°  at  Eastport  and  63°  at  *Coruisli.  Ne%v  Ramp- 
shire  :  44°  on  summit  of  Monnt  Washington  and  70°  at  *Dunbartou.  Vermont :  63° 
at  Burlington  and  63°  at  "Woodstock.  Massachusetts:  62°  at  Wood's  Holl  and  76°  at 
*Somerset.  Bhode  Island  :  64°  at  Newport.  Connecticut :  71°  at  New  London.  New 
York:  66°  at  Buffalo  and  74°  at  *Ardenia.  Pennsylvania:  70°  at  Erie  and  79°  at 
*Milton.  Delaware :  76°  at  *Dover.  Maryland :  78°  at  Baltimore.  District  of  Colum- 
hia  :  80°  at  Washington.  Virginia  :  79°  at  Lynchburg  and  Fort  Whipple,  83°  at  *Ac- 
cotink  and  *Wythevillo.  West  Virginia :  77°  at  ^Helvetia  and  76°  at  Morgantown. 
North  Carolina:  74°  at  Fort  Macon  and  36°  at  *Weldon.  iSouth  Carolina:  82°  at 
Charlestpn.  Georgia  :  76°  at  Atlanta  and  90°  at  *Forsyth.  Florida :  79°  at  Pensa- 
cola  and  Key  West  and  86°  at  Houston.  Alabama :  83°  at  Montgomery.  Mississippi : 
83°  at  Vicksburg  and  86°  at  *Brookhaven.  Louisiana  :  84°  at  Shreveport  and  86°  at 
*Okalooska.  Texas :  80°  at  Galveston  and  92°  at  Laredo.  Ohio :  75°  at  Sandusky 
and  Cincinnati  and  80°  at  *Ringgold.  Kentucky  :  82°  at  Bowling  Green  and  78°  at 
Louisville.  Tennessee :  82°  at  Memphis.  Arkansas :  82°  at  Little  Rock.  Michigan: 
74°  at  *Hudsou  and  62°  at  Alpena.  Indiana  :  78°  at  Indianapolis  and  81°  at  *Laconia. 
Illinois :  80°  at  *Anna  and  *Decatur  and  69°  at  Chicago.  Missouri :  82°  at  Saint 
Louis.  Kansas  :  73°  at  Leavenworth  and  80°  at  *Cedar  Vale,  *Holton  and  Independ- 
ence. Wiscpnsin  :  67°  at  Madison  and  Milwaukee.  lotva:  65°  at  Des  Moines  and  75° 
at  *Ame8.  Nebraska  :  65°  at  Omaha  and  76°  at  North  Platte.  Indian  Territory  :  83° 
at  Fort  Sill.  Minnesota  :  44°  at  Breckenridge  and  61°  at  Saint  Paul.  Dakota :  44°  at 
Pembina  and  73°  at  Yankton.  Colorado  :  76°  at  Denver  and  80°  at  *Fort  Lyon  ;  33° 
on  summit  of  Pike's  Peak.  Neiv  Mexico :  82°  at  La  Mesilla  and  61°  at  Santa  F6. 
Wyoming  :  67°  at  Cheyenne.  Utah :  67°  at  Salt  I^ako  City.  Nevada  :  67°  at  Winne- 
mucca  and  70°  at  Carson  City.  Arizona  :  71°  at  Prescott  and  91°  at  Yuma.  Idaho  : 
62°  at  Boise  City.  Montana  :  57°  at  Virginia  City  and  69°  at  Fort  Custer.  California  : 
84°  at  Los  Angeles,  80°  at  Red  Bluff,  and  65°  at  San  Francisco.  Oregon  :  61°  at  Port- 
land. 

Eanges  of  temperature  at  Signal  Service  stations.— The  general  range  of  temperature 
for  the  whole  country  has  been  from  —20°  on  summit  of  Mount  Washington,  — 15° 
v)u  Pike's  Peak,  and  — 9°  at  Pembina  Dak.,  to  92°  at  Loredo,  Tex.,  or  a  total  range 
of  112°. 

The  monthly  ranges  have  been  as  follows:  largest  78°  at  North  Platte,  77°  at  Fort 
Custer,  and  72°  at  Yankton.  The  smallest  has  been  20°  at  San  Francisco,  24°  at  Key 
West,  and  37°  at  Galveston. 

The  greatest  daily  ranges  vary  in  New  England  from  21°  at  Portland  to  40°  at 
Burlington  and  47°  on  Mount  Washingt-on  ;  Middle  Atlantic  states,  from  24°  at  Bar- 
negat  to  35°  at  Albany;  South,  Atlantic  states,  from  18°  at  Portsraouch  to  36°  at 
Augusta  and  Wilmington  ;  Eastern  Gulf  states,  from  9°  at  Key  West  to  30°  at  Mont- 
gomery; Western  Gulf  states,  from  18°  at  Galveston  to  34°  at  Corsicana;  Ohio 
valley  and  Tennessee,  from  23°  at  Columbus,  24°  at  Cairo  to  37°  at  Morgantown ; 
Lower  Lakes,  from  22°  at  Erie  to  34°  at  Rochester  ;  Upper  Lakes,  from  23°  at  Grand 
Haven  and  Milwaukee  to  28°  at  Duluth ;  Upper  Mississippi  valley,  from  22°  at  La 
Crosse  to  33°  at  Saint  Louis  ;  Red  River  of  the  North  valley,  from  38°  at  Pembina  to 
39°  at  Breckenridge  ;  Lower  Missouri  valley,  from  22°  at  Fort  Stevenspn  to  42°  at 
Yankton  ;  Texas,  from  37°  at  Henrietta  and  Laredo  to  52°  at  Uvalde ;  Eastern  Rocky 
Mountain  slope,  from  36°  at  Deadwood,  45°  at  Fort  Custer  to  46°  at  l^odge  City  ;  Rocky 
Mountains,  from  31°  at  Virginia  City,  36°  at  Santa  Fd,  35°  on  Pike's  Peak  to  43°  at 
Denver;  Northern  and  Middle  Plateau  districts,  from  28°  at  Boise  City  and  Salt  Lake 
City  to  43°  at  Winnemucca ;  California,  from  14°  at  San  Francisco,  31°  at  Visalia  to 
36°  at  Los  Angeles. 

M'osts. — Occurred  very  generally  in  all  States  and  Territories  north  of  the  thirty- 
seventh  parallel.  In  Florida  they  were  reported  on  the  19th,  20th,  21st,  22d,  23d,  30th ; 
Eastern  Gulf  States,  2d,  3d,  4th,  5th,  7th,  9th,  10th,  12th,  14tb,  16t,h,  18fh  to  30th ; 
Western  Gulf  States,  2d,  8th,  11th,  18th,  19th  to  23d,  28th  to  30th  ;  Indian  Territory, 
2d,  1.5th,  18th  to  22d,  29th ;  New  Mexico,  2d,  5th,  6th,  12th  to  15th,  17th  to  30th ;  heavy 
white  frost  in  Northern  Arizona  on  the  12th ;  California,  1st,  7th,  8th,  10th  to  28th. 

Ice  has  been  reported  throughout  all  districts  north  of  Tennessee  and  Kansas.  In 
the  Eastern  Gulf  States  it  formed  on  the  4th,  5th,  21st,  22d,  23d,  29th  and  SOth  ;  in 
Western  Gulf  States,  on  the  4th,  18th,  19th,  20th,  21st,  29th ;  in  Texas  and  Indian 
Territory,  on  the  18th,  19th,  20th,  21st,  29th  ;  at  Princeton,  CaL,  on  the  18th  and 
19th. 

Ground  frozen. — Ames,  Iowa,  27th  to  30th;  Nora  Springs,  Iowa,  3d;  Tabor,  Iowa, 
SOth;  Cedar  Vale,  Kans.,  20th,  21st,  24th,  29th  ;  Oregon,  Mo.,  18th,  19th  ;  Ashley,  Mo., 


**Those  marked  mth  (*)  are  reported  Ijy  voluntary  observers. 
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19th  ;  Flushing,  Wyo.,  3d;  West  Charlotte,  Vt.,  1st,  2d,  19th,  Slst,  30th;  Fort  Gibson, 
Ind.  T.,  19th,  29th ;  Keokuk,  Iowa,  19th,  29th ;  Springfield,  111.,  20th. 

PRECIPITATION. 

The  general  distribution  of  rainfall  for  the  month  is  illustrated  as  accurately  as 
possible  on  chart  No.  Ill  from  about  500  reports ;  this  chart  is  accompanied  by  a 
table  giving  the  average  precipitation  for  the  month  of  November  by  districts.  This 
table  shows  the  rainfall  to  have  been  decidedly  below  the  normal  throughout  the 
Atlantic  and  Gulf  states  and  at  Portland,  Oreg.  In  the  Middle  Atlantic  and  Eastern 
Gulf  States  this  deficiency  amounts  to  more  than  two  inches,  and  the  severe  droughts 
previously  reported  have  continued  throughout  the  present  month  from  New  Jersey 
to  North  Carolina  and  in  Southern  Texas.  A  small  deficiency  is  reported  in  the 
Upper  Missouri  valley  and  Minnesota.  In  the  Lake  region.  Upper  Mississippi,  and 
Lower  Missouri  valleys  there  is  a  large  excess,  amounting  in  the  last  district 'to  more 
than  three  inches.  The  combined  reports  from  San  Francisco  and  San  Diego  show  an 
excess  of  nearly  two  inches,  which  is  due  to  the  heavy  rains  attending  low  areas  Nos. 
IV  and  XVIII.  Regarding  the  rainfall  in  Missouri,  Professor  Nipher  states  in  the 
Missouri  Weather  Review  that  "the  greater  portion  of  the  rain  fell  between  the  10th 
and  20th,  and  was  followed  by  a  marked  rise  in  the  rivers ;  these  rains  occurred  as 
frequent  and  moderate  showers,  and  were  of  great  benefit  to  fall  crops,  checking  also 
the  ravages  of  the  Hessian  fly. 

Special  heavy  rainfalls. — 3d,  Holton,  Kans.,  3  inches.  6th,  Fort  Barrancas,  Fla.,  3.83 
inches.  8th,  Howard,  Nebr.,  2.44  inches;  Leavenworth,  2.56  inches;  Manhattan, 
Kans.,  2.31  inches  ;  Waterville,  Kans.,  2  inches  in  eight  hours.  9th,  Okalooska,  La., 
5.20  inches;  Los  Angeles,  Cal.,  3.41  inches;  Calistoga,  Cal.,  2.60  inches;  San  Diego, 
2.75  inches.  9th  and  10th,  San  Gorgonio,  Cal.,  3.92  inches.  10th,  Pierce  City,  Mo., 
2  inches  in  2  hours  and  40  minutes.  10th  and  11th,  Sterling,  111.,  3.40  inches ;  Holton, 
Kans.,  2.75  inches;  Howard,  Nebr.,  3.50  inches;  Plattsmouth,  Nebr.,  3.58  inches; 
Lawrence,  Kans.,  2.65  inches.  11th,  Des  Moines,  2.58  inches;  Leavenworth,  2.58 
inches ;  Guttenburg,  Iowa,  2.60  inches ;  Litchfield,  Mich.  (10th  to  12th),  3  inches. 
11th  and  12th,  Kansas  City,  Mo.,  2.69  inches;  Glenwood,  Iowa,  2.95  inches  ;  Thorn- 
ville,  Mich.,  2.50  inches;  Manhattan,  Kans.,  4.81  inches;  Brookhaven,  Miss.,  2.60 
inches;  Waterville,  Kans.,  4.18  inches.  14th  and  15th,  Arlington,  Ind.,  3  inches. 
15th,  Vicksburg,  1.82  inches  in  20  minutes.  17th  and  18th,  Murphy,  N.  C,  2.70  inches. 
18th,  Thatcher's  Island,  3.14  inches;  Northport,  Mich.,  2.90  inches.  18th  and  19th, 
Fayetteville,  N.  C,  3  inches.  27th  and  28th,  Highlands,  N.  C,  2.80  inches.  28th, 
Vicksburg,  1.81  inches  in  1  hour  20  minutes.  29th  and  30th,  Calistoga,  Cal.,  3.20 
inches;  Red  Bluif,  3.15  iuches ;  San  Francisco,  2.24  inches;  Princeton,  Cal.,  1.98 
inches. 

Largest  monilily  rainfalls,  including  melted  snow. — Mount  Washington,  9.53  inches; 
Savannah,  Mo.,  8.90  inches  ;  Alta,  Cal.,  9.13  inches;  Fort  Barrancas,  Fla.,  and  Iron- 
ton,  Mo.,  8.72  inches;  Saint  Joseph,  Mo.,  8.45  inches ;  Erie,  8.35  inches  ;  Okalooska, 
La.,  8.03  inches  ;  Now  Hope  Towushii),  Union  County,  Iowa,  nearly  8  inches  ;  Leaven- 
worth, 7.85  inches;  Manhattan,  Kaus.,  7.83  inches;  Oregon,  Mo.,  7.81  inches;  Graf- 
ton, N.  H.,  7.70  inches ;  Holton,  Kans.,  7.65  inches;  Litchfield,  Mich.,  7.25  inches; 
Calistoga,  Cal.,  7.24  inches;  Grand  Haven,  7.23  inches;  Northport,  Mich.,  6.93 
inches;  Thatcher's  Island,  Mass.,  6.91  inches;  Milan,  Mo.,  6.72  inches ;  Ceuterville 
Mo.,  6.82  inches  ;  College  Hill,  Ohio,  6.75  inches  ;  Des  Moines,  6.49  inches  ;  Howard, 
Nebr.,  and  Grand  Rapids,  Mich.,  G.46  inches;  Port  Stanley,  6.43  inches;  Coldwator, 
Mich.,  and  Quebec,  Canada,  6.36  inches;  Independence,  Iowa,  6. 30 inches;  FortLeaven- 
worth,  Kans.,  6.26  inches  ;  Neosho,  Mo.,  6.22 inches ;  Niles,  Mich.,  6.14  inches ;  Madi- 
son, Wis.,  and  Now  Corydon,  Iiul.,  6.02  inches ;  Memphis,  6.01  inches ;  Pierce  City, 
Mo.,  and  Fort  Wayne,  Ind.,  6  inclios  ;  Rcddiug,  Cal.,  5.96  inches. 

Smallest  monthly  rainfalls,  invlii<l'nui  mcllal  snow. — At  Randall,  Dak.,  La  Mesilla,  N. 
Mex.,  Concho,  Davis,  Laredo,  Itio  Gi  juide  and  Edinburg,  Tex.,  none  ;  Fort  Hartsuff, 
Nebr.,  Castroville  and  Stockton,  Tex.,  tviico ;  El  Paso  and  Uvalde,  Tex.,  0.01  inch; 
Salt  L.ike  City,  0.02  inch;  Socorro,  N.  Mex.,  and  Eagle  Pass,  Tox.,  0.03  inch; 
Fort  Abi  ahani  Lincoln,  Dak.,  Fort  GrifiQu,  Tox.,  and  Dodge  City,  0.04  indv ;  Camp 
Sheri<lan,  Nebr.,  Boorno  and  Brackottville,  Tex.,  0.05  inch;  Fort  Stevenson,  Dak., 
0.06  inch  ;  Olivet,  Dak.,  0.07  inch ;  Coleman,  Tex.,  0.08  inch ;  Fort  Lyon,  Colo., 
Fort  McPherson,  Nebf.,  and  North  Platte,  0.10  inch  ;  Fort  Keogh,  Mont.," 0.11  inch; 
Indianola,  0.13  inch ;  Pilot  Point  and  Brownsville,  Tex.,  0.14  inch  ;  Bismarck, 
0.16  inch;  Sidn(^y.  Nebr.,  and  Castroville,  Tox.,  0.18  incli  ;  I'ort  Custer, 
Mont.,  O.l'.i  incli;  DiMiver,  0.21  inch;  Yankton  and  Clirvciino,  (».•.':!  inch;  Cedai- 
Keys,  Fla.,  mimI  Smmior,  Cfxl.,  0.24  inch;  Fort  Fred  St.'<'l(\  AVv.).,  :iiid  Graham, 
Tex.,  0.25  inch;  Dc-idwood  and  Fort  Sill,  0.27  incli;  Silv.r  VU^,  N.  I\lrx.,  0.28 
inch;  Fort  Monroe,  .ind  llic(d<enridge,  0.29  in<'h ;  Vovi  I\MI(  ni  \  ,  Md,,  (^nlf 

Hammock,  i-'la,.,  0.:;i)  in.  li;  Henrietta,  T(«.,  Pembina,  Dak.,  and  Tnlar.-,  ( 'al.,  0.34 
inch;  Punta   Raswa,  0,35  inch;  Fort  Buford,  Dak.,  0.37  inch ; . l''rodoricksburg, 
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Tex    0.38  incli;  Jolinsontown,  Va.,  0.40  incli ;  We  don,  N.  C    0.41  moli;  Norfolk 
0  42  inch:  Jackaborough  and 'Decatur,  Tex.,  0.45  incli;  Fort  Garland,  Colo.,  0.48 
inch  :  Dover  Mines,  VaT,  0.55  inch ;  Fort  McKavett,  Tex.,  0.57  inch 
Eaimi  days :  The  number  of  days  on  which  ram  or  snow  has  fal  en  vanes  as  fol- 
iviiiw/ """/o^.   ^,    ,,.•',11    » J.1 — j.:„  o+,ii^.  South  Atlantic  states. 


lows-  is[ew  England,  12  to  24 ;  Middle  Atlantic  states,  2  to  15 ;  Sc 
5  tri2;  Eastern  Gulf  states,  3  to  14  ;  Western  Gulf  states  6  to  13 ;  Lower  Lake  region 
17  to  25-  Upper  Lake  region,  13  to  23;  Ohio  valley  and  Tennessee  8  to  20  ;  Upper 
Mississippi  valley,  10  to  14 ;  Missouri  valley,  3  to  11 ;  Red  River  o  the  North  val  ey, 
.  rfo  8  ;  Eastlrn  Rocky  MouAtain  slope,  2  to  8  ;  Texas,  0  to  9;  Rocky  Mountains,  1  to 

'°^Sf/aP  V^'nuSlT^Z't^'^^^  England  from  11  to  21;  Middle  Atlantic 
states  2  to  14  South  Atlantic  states,  3  to  12 ;  Eastern  Gulf  states,  3  to  14  ;  Western 
Gulf  states  6  to  13 ;  Lower  Lake  region,  11  to  26 ;  Upper  Lake  region,  12  to  19  Ohio 
valley  and  Tenuess^  5  to  14  ;  Upper  Mississippi  valley,  6  to  17  ;  Missouri  valley  3 
to  10  •  Red  River  of  the  North  valley,  11  to  17 ;  Eastern  Rocky  Mountain  slope,  3  to 
8-  Texas  OtolO:  Rocky  Mountains,  2  to  12  ;  California,  2  to  9.  ,       ^  ^  .  , 

'^aif  Fort  Sill,  Ind.  T  ,  16th  ;  Fort  Gibson,'lnd.  T.,  8th  ;  Keokuk,  N  C  14th ;  Saint 
Loufs  Mo.?  18th  Osweg^,  N.  Y.,29th;  Buffalo,  N.  Y.,  23d  ;  Louisville,  Ky..  5th  ;  Lu- 
Sapolis  Ind.,  5th;  Cairo,  111.,  14th  ;  Logansport,  Ind.,  St^^;  Turlington,  NJI.,  Ifath 
Lvndon  lU.,  llth;  Cresco,  Nora  Springs,  Monticello,  and  Fort  Dodge  Iowa  2fath, 
Fort  Madison  and  Ames,  Iowa,  27th;  Iowa  City,  Iowa,  29th  and  3Uth;  Monticello, 
Iowa  20th  and  23d;  Fort  Dodge,  Iowa,  10th;  Holton  Kans.,  26th  ;  Independence, 
Kans  8th  Cedarvil  e,  Kans.,  8th  Yates  Center,  Kans.,  16th;  Bowling  Green  Ky., 
Itht'FaU  Riw  Mass.,  23d  Grand  Rapids  Mich  3d,  10th  and  24tli ;  Ypsilanti 
Mich  26th;  Hudson,  M  ch.,  15th;  Oregon,  Independence,  and  Pierce  City,  Mo.,  2/th, 
Someyville  N  J.,  25th;  Weldon,  N.  C^  19th;  Cincinnati,  Ohio,  17th  ;  Jacksonburg, 
OhToTS  and  17th;  North  Lewisburg, '  Ohio,  14th;  Dyberry,  Pa.,  27th;  Embarrass, 

"^Soi  Mf  fetuenlf  inlhe'Sie  region,  Ohio  Valley,  Middle  states,  and  New  En- 
gland, and  in  other  regions  on  the  following  dates :  In  North  Carolina,  on  the  19th  an  1 
loth,  at  Fayettevill6,"5  inches  fell,  the  first,  so  early  m  the  season,  f/f^rV,  South 
Carolina  and  Georgia,  on  the  19th;  Upper  Mississippi  valley  from  1st  to  5th,  loth, 
17th  to  24th  26th,  27th,  and  28th;  Middle  Eastern  Rocky  Mountain  slope,  on  Is., 
?d  8tr9th,' 15th,' 16th,  18th,  21st,  26th,  27th,  and  28th ;  North  Rocky  Mountam  slope, 
on  the  1st,  2d,  7th,  8th,  9th  to  20th,  22d  25th  28th;  New  Mexico  8th  10^^^^^^  llth 
16th  17th  18th,  27th  and  30th ;  Middle  Plateau  district,  6tli  to  9th,  llth  to  16th,  ilst 
25th  26th  27th,  and  29th  ;  California,  at  San  Gorgonia,  4,000  feet  above  sea-level,  on 
the  summit  of  the  San  Bernardino  range,  on  the  9th  and  10th.  xq  qo 

Largest -niontUy  snow-falls:  Summit,  Cal.,  56  inches ;  Mount  Washington,  48.90 
inches;  Grand  Haven,  26.40  inches;  Grafton,  N.  H.  26  inches;  Antrim  N  H  24.20 
inches  Emigrant  Gap,  Cal.,  and  Pike's  Peak  24  inches  ;  Contoocookvil  e  N^ 
West  Charlotte,  Vt.,  22  inches;  Hermosa,  Cal.,  21.50  inches  ;  Little  Mountain,  Ohio, 
19.40 inches ;  Strafford,  Vt.,  19  inches  ;  Northport,  Mass.  18  40  inches  5  A  P^na,  Mich 
18.30  inches;  Rowe,  Mass.,  18  inches;  Gardiner,  Me  17  50  inches ;  Cornish  Mo.,  17 
inches;  Truckee;  Cal.,  16.75  inches;  Oswego  N  Y.,  16.05  inches;  Rochester  N.  l^^ 
and  Woodstock,  Vt.,  16  inches;  Nile,  NY.  15  75  inches ;  Lima,  N  Y.,  lo.60  mohes, 
Clinton,  Mass.,  15 inches;  Cleveland,  Ohio,  14.70 inches  ;  Palermo,  N  Y  14  25  nches 
Coldwater,  Mich.,  14  inches ;  Westborough,  Mass  and  Kalamazoo,  Mich.,  13. oO  inches , 
Penn  Yan,  N.  Y.,  13  inches;  Hudson,  Ohio,  12.90  inches  ;  Buffalo,  N.  Y.,  10.80  inches , 
Orono,  Me.,  and  Starkey,  N.  Y.,  10  inches.  ,        ,  ^  i  +-„ni„wd.Tr. 

The  depth  of  snow  on  surface  of  ground  at  end  of  month,  ^nTo^  f  n^FoJl  Custe^^ 
Utah  at  Coalville,  from  a  trace  to  one-quarter  of  an  mch ;  m  Montana  at  1  ort  Custer 
1  inch;  in  Dakota  at  Fort  Stevenson  and  Pembina,  and  m  Minnesota  at  Breckinridge 
and  Saint  Paul,  a  trace  ;  in  Nevada  at  North  Platte,  trace  to  1  inch ;  m  Iowa  at  Nora 
iSuS  a  trace,  and  at  Fort  Madison  and  Davenport  half  an  mch;  ^  Wisconsm  at 
Madison,  half  an  inch,  and  at  Beloit,  Milwaukee  and  Embarrass  1  ^J^''^  ! 
lUinois  and  Lyndon  1,  and  at  Riley  li  inch  ;  m  Michigan  f  L^tchfaeld  half,  at  Thorn- 
viUe  Hudson,  and  Grand  Haven  1,  at  Kalamazoo  li,  at  Escanaba  H  mch,  and  at, 
Mpenr5  inches;  in  New  York  at  Oswego,  Waterburg,  and  Albany  a  trace  ^ 
Rochester  one-quarter  of  an  inch  and  at  North  Volney  t^Jf  <^  q^^,^tf  ^  ^^.^^^^^^ 
Vermont  at  Strafford,  1  inch;  aiad  in  New  Hampshire,  on  the  summit  of  Mount  Wash- 
ington, 1,  and  at  Grafton  2  inches ;  on  the  summit  of  Pike's  Peak,  Colo.,  Irom  5  to  6 J 
inches. 

Sworw  from  a  cZoMtos  sfci/ ;  Burlington,  Vt.,  6th.  .  .        ^  ,  „  •, 

i)roi4t  continued  in  the  States  of  New  York,  New  Jersey,  West  Vir^^^^^ 
Virtrinia,  North  Carolina,  and  Texas,  and  is  commented  upon  as  follows  .  InNew  Xork 
.  at  Port  Jervis  on  the  7th  the  continued  dry  weather  was  ^ansing  considerable^^^^^^^^ 
Throu<rhout  southern  part  of  New  Jersey  such  an  extended  drought  as  the  present  has 
not  befn  known  for  many  years ;  on  the  29th  wells  had  given  out  and  springs  were 
dried  up  that  were  never  known  to  fail  before ;  mills  have  been  compelled  to  stop  or 
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greatly  curtail  operations.  In  Maryland  at  Fallston  and  Sandy  Sprinas  mouth  dry 
throughout,  springs  and  wells  failing.  In  West  Virginia  at  Morgantowu,  on  the  24th 
tarmers  and  river  men  were  complaining  and  wells  drying  up,  &c.  In  Viro-inia  at 
Petersburg,  on  the  11th,  the  dry  and  mild  weather  had  caused  the  wells  to  dry  up  • 
mills  were  compelled  to  stop  running,  and  farmers  had  to  come  a  distance  of  50  miles  to 
procure  hreadstuif  and  have  their  grain  ground ;  at  Snowville,  month  very  dry :  Doyer 
Mines,  drought  throughout  mouth  causing  a  great  scarcity  of  water.  In  North  Caro- 
lina, at  Weldon,  month  remarkably  dry,  severe  drought  from  the  1st  to  the  14th,  during 
which  time  wells  failed ;  m  the  Dismal  Swamp  region,  swamp  fires  continued,  no  rain 
having  lalleu  for  two  months.  In  the  southern  part  of  Texas  the  drought  has  been 
severely  felt;  the  observers  at  Fredericksburg,  Boerne.  Uvalde,  Graham,  and  Coleman 
report  stock  suffering  severely  and  farmers  unable  to  sow  seed.  In  Erath  County 
Texas,  on  the  8th,^  the  earth  of  the  prairies  was  cratked  so  as  to  make  it  dano  erous  to 
ride  across  them.  The  last  raiu  fell  here  on  the  evening  of  July  29th.  In  Hood 
County,  Texas,  the  di'ought  and  dust  were  extremely  bad ;  ou  public  roads  the  dust 
was  a  foot  m  depth.  The  Springfield  Daily  Union  (ill.)  of  November  24,  states  that 
the  drought  m  some  parts  of  the  West  was  so  severe  that  the  water  was  carried  from 
the  Mississippi  River  at  Louisiana,  Mo.,  both  east  and  west  into  Illinois  and  Missouri 
for  a  distance  of  75  miles  and  nearly  all  railroads  running  from  the  river  to  the  in- 
tenor  had  a  water  train." 

Floods:  Kansas  City,  Mo.,  on  the  13th,  the  Kaw  River  rose  five  feet  in  24  hours 
" heaviest  freshet  ever  known"  at  that  place.  ' 


RELATIVE  HUMIDITY. 


The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows-  New 
England,  69  to  83 ;  Middle  Atlantic  states,  59  to  75  ;  South  Atlantic  states,  61  to  77  • 
Eastern  Gulf  states,  66  to  79 ;  Western  Gulf  states,  58  to  75 ;  Ohio  valley  and  Tennes- 
see, 59  to  69  ;  Lower  Lake  region,  70  to  77  ;  Upper  Lake  region,  67  to  82 ;  Upper  Mis- 
sjssippi  valley,  63  to  69;  Lower  Missouri  vaJley,  52  to  73;  Red  River  of  the  North 
valley,  77  to  84  ;  Nort.hern  Rocky  Mountain  slope,  48  to  56 ;  Texas,  16  to  88 ;  Western 
Plateau,  47  to  64  ;  California,  61  to  73 ;  Oregon,  78  to  86.  High  stations  report  the  fol- 
lowing averages,  not  corrected  for  altitude:  Mount  Washington,  90.4;  Pike's  Peak 
52.7 ;  Santa  F6,  46.7  ;  Denver,  49.3 ;  Cheyenne,  39.7  ;  Virginia  City,  56.8.  ' 


wmDs. 


The  prevailing  winds,  at  Signal  Service  stations,  are  shown  by  the  arrows,  flying 
with  the  wind,  on  chart  No.  II.  The  general  direction  along  the  Atlantic  coast  has 
been  northerly,  but  at  the  interior  stations,  Atlanta,  Augusta,  Charlotte,  Lynchburg, 
Albany,  and  Burlington,  and  thence  to  the  Southwest,  Missouri,  Illinois,  and  Michigan, 
southerly.  North  and  west  of  this  region  northwesterly  winds  predominated.  On  the 
Pacific  coast  they  were  southerly  at  Portland  and  Olympia,  and  northerly  in  California. 
Below  are  given  some  of  the  maximum  velocities,  in  miles  per  hour,  aud  some  of  the 
larger  and  smaller  total  monthly  movements,  registered  at  the  Signal  Service  stations. 

Maximum  velocities  of  winds:  3d,  Thatcher's  Island,  E.,  64  miles  per  hour ;  6th  Fort 
Custer,  NW.,  48;  9th,  San  Francisco,  SE.,  36;  10th,  Key  West,  NW.,  36;  11th,  Red 
Blufl',  SE.,  42;  Winnemucca,  SW.,  45;  Salt  Lake  City,  S.,28;  14th,  Cheyenne,  W., 
48;  Denver,  NW.,  34;  North  Platte,  W.,  M;  Cairo,  S\v.,  56;  16th>  Dodge  City,  N. 
48;  ]7tb,  Coleman,  Tex.,  N.,  48;  18th,  Kittyhawk,  N.,  50;  Indianola,  N.,.52;  Galves- 
ton, N.,  :iH;  l!)tli,  Fort  Stevenson,  Dak.,  W.,  60;  Bismarck,  N.,  46  ;  Pembina,  NW., 
40;  Snint  i'nul,  NW.,  46;  M.adison  NW.,  40;  Grand  Haven,  W.,  42;  Punta  Rassa, 
NW.,  4(i;  2(lth,  C:i.]n:  ]\rm-y,  NW.,  52  miles;  Cap.i  May,  NW.,  83;  Sandy  Hook,  NW. 
60;  Sandusky,  NW.,  6'^;  Mornantown,  NW.,  45  ;  Atlanta,  NW.,  36;  Cape  Lookout, 
NW.,  46;  AlliMny,  NW.,  I  I  ;  21lh,  Breckonridgc,  NW.,  44;  25th,  Virginia  City,  NE. 
36;  26lli,  Sa.T^rnicnlo,  N.,  36;  L>Hil,,  Piko's  Pe;ilc,  N.,  80;  Wood's  Holl,  S.,  40;  29th 
Cap(^  M.'iy,  NW.,  .'■.(I;  30(li,  MonnI,  W;Ksliingt<)n,  NW.,  108. 

Toltil  iiiorniiciil.i  oj'  liieair:  Tll(^  Ibllowing  ;u■(^  largest  total  movements  recorded  in 
inilcH  nJ,  (  lie  Sioiial  S(U'vice  h( a.tions,  dnvin;;- tlio  nion'tli  :  OiHlie  .summit  of  Pike's  Pe.ak, 
18,192  nules;  Cap(^  May,  14,317  ;  I'orlsinonl  li,  N.  C.,  12,  KK! ;  Tli;i,l,cli('r",s  Island,  I'.',0(;S; 
Sandusky,  11,940;  Cai)e  Ijookoul,  II, 5(11;  Killyha^wk,  II, :;;>(;;  Sandy  Ibiok  II  :U')7  • 
Cape  Henry,  10,642;  Wood's  I  loll,  I0,.l  K; ;  Indianola.,  ld,():V.>;  l-'aie,  lo'.Oi.C, ;  Cape'l  |;,,t' 
teras,  !),;):!H;  (!|evel:nid,  [\HW  ;  Key  We.sl.,  9,.''>s!);  Ha,in.-j,a  I.,  !l,2:!l.  On  I  .snnniul,  of 
Mount  \Va-HliinKl(in,  I  lie  \V(ii-!<  i  nt;- ei' I  Ih'  .•inenionielcr  \v;l.sTn  t(M-rcivd  willi  l.>  IV.inI  work 
The  ,s(»,(//rs/ are,  Visalia,  (!.al.,  I ,  !i,7  mi  les  ;  Secorro,  N.  M(-\.,  l,.V,)i;;  Deadxveed,  Dak., 
1,6.'')9;  l;a,  Mesilla,,  N.  Mex.,  1,714;  Sail,  l,ak(<  Cily,  ■.'.i.'-.'v' ;  I -vnehl.nru-,  '.',:!| 'J  ;  Nash- 
ville, 2,(;i(i ;  llv.alde,  TeN.,  2,(1;.'-';  An^nNla,,  :.>,7SI;  Vii-'inia,  ('ity,  2,S,SS ;  l'\)rt  Davis 
Tex.,  2,HHS;  (ledar  Keys,  l''la,.,  L',',):.:!;'  |)nlMi(|ne,  '.','.>;(;.' 

Local  nldi-ma :  Pagevill(^,  Cass  Connly,  JMo.,  S|li,  y.l.Sp.  ni.,  a,  severe  tornado  ])a8scd 
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over  the  town  from  the  southwest,  destroying  the  depot  building  of  the  Pacific  Eail- 
road,  several  stores  and  dwellings  and  a  blacksmith's  shoiJ,  all  which  was  done  in  less 
than  one  minute.  Several  persons  seriously  and  two  fatally  injured.  An  empty 
wagon,  team,  and  driver  were  carried  about  100  yards.  Near  Fort  Smith,  Crawford 
County,  Ark.,  8th,  about  3  p.  m.,  a  severe  tornado  accompanied  with  hail  (stones 
2  or  3  inches  in  diameter),  passed  to  the  northeastward.  "The  storm  cloud  looked 
like  black  smoke  from  a  large  furnace,  and  its  shape  was  like  a  funnel  with  its  inside 
red  as  ilre;  the  roaring  was  terrible  and  the  cloud  was  filled  with  pieces  of  timber, 
branches  of  trees  and  fragments  of  clothing  ;  everything  was  swept  clean  over  the 
path  of  the  storm,  which  was  very  narrow;  one  person  killed  and  several  seriously 
injured."  Detroit,  Mich.,  12th,  5  xj.  m.,  "a  very  destructive  'tornado'  visited  the 
northwesterti  part  of  the  city,  creatiug  considerable  havoc.  The  sky  suddenly  be- 
came overcast,  a  gale  sprung  up  from  the  west  and  southwest  which  soon  reached  the 
velocity  of  a  hurricane  and  swept  houses,  fences,  gates,  &c.,  before  it ;  the  path  was 
not  over  500  feet  wide."  Eapides  Parish,  Louisiana,  14th,  "  on  Elmwood  plantation, 
10  miles  below  Alexandria,  twelve  buildings  Avere  destroyed  by  a  severe  tornado. 
The  track  of  the  storm  was  about  250  yards  wide  and  swept  all  objects  before  it;  no 
lives  were  lost ;  the  plantation  bell,  weighing  300  pounds,  and  numerous  plows  and 
parts  of  wagons  were  lifted  up  and  transported  long  distances ;  entire  loss  estimated 
at  |10,000."  In  Ouachita  Parish,  Louisiana,  probably  on  the  14th,  "  a  tornado  passed 
over  Fisher's  Landing,  on  Black  Eiver,  destroying  two  or  three  houses  and  injuring 
several  people."  Cairo,  111.,  14th,  a  "tornado  accompanied  by  hail  and  heavy  rain 
struck  the  city  at  1  p.  m.,  demolishing  several  buildings  and  unroofing  many  others  ; 
one  child  was  blown  some  distance  and  killed."  Terre  Haute,  Ind.,  14th,  a.  m.,  a 
violent  wind  and  rain  storm  passed  to  the  northeast,  a  few  miles  south  of  the  city, 
demolishing  buildings  and  fences  and  uprooting  trees.  At  Paoli  and  Princeton,  Ind., 
14th,  a.  m.,  a  heavy  "tornado"  passed  northeastward,  unroofing  houses  and  blowing 
down  fences.  Norwalk,  Huron  County,  Ohio,  14th,  about  11  a.  m.,  a  "terrible  wind- 
storm or  tornado  "  passed  over  the  central  portion  of  the  county  in  a  northeasterly 
direction,  "tearing  houses  to  pieces  and  scattering  the  contents  in  every  direction ; 
straw  stacks,  orchards,  fences,  and  barns  were  demolished,  trees  uprooted  and  animals 
killed."  Louisville,  Ky.,  28th,  5.45  a.  m.,  "a  severe  tornado  swept  over  the  south- 
eastern portion  of  the  city,  marking  its  pathway  by  a  broad  track  of  demolished 
fences,  uprooted  trees,  and  injured  houses.  The  storm  was  a  fearful  one  and  passed 
directly  from  the  southwest  to  the  northeast.  The  cloud  was  an  immense  dark,  whirl- 
ing, tossing  mass,  which  seemed  to  possess  a  wrenching,  spiral  motion,  to  which  much 
of  the  damage  was  in  all  probability  due.  The  wind  was  terrific,  and  caried  every 
obstacle  before  it ;  coming  at  first  in  heavy  gusts,  it  soon  reached  a  steady  hurricane 
velocity."  Greeusburg,  Ind.,  28th,  a.  m.,a  heavy  wind  and  rainstorm  visited  this 
place,  blowing  off  roofs  and  tearing  up  trees.  Madison,  Ind.,  28th,  about  5  a.  ni.,  a 
heavy  wind  and  rain  storm,  accompanied  with  severe  thnnder  and  lightning  parsed 
over  the  city,  causing  considerable  damage.  Seymour,  Ind.,  28th,  "  about  noon  a  dark 
and  angry  looking  cloud  rose  in  the  west  causing  such  intense  darkness  that  it  be- 
came necessary  to  light  lamps.  As  it  came  uj)  it  rolled  over  and  over  making  one 
revolution  after  another  in  quick  succession.  As  it  approached  the  town  it  rose  and 
fell,  sometimes  coming  below  the  tree  tops  shaving  off  every  limb  it  came  in  contact 
with  as  if  it  had  been  done  with  an  ax.  When  above  the  trees  the  sound  of  the  wind 
resembled  that  of  a  mighty  cataract.  Its  path  was  not  over  200  yards  wide  and  direc- 
tion from  southwest  to  northeast." 

ATERIFICATIONS. 

Indications.— The  detailed  comparison  of  the  tri-daily  weather  indications  for  Novem- 
ber with  the  telegraphic  reports  for  the  succeeding  twenty -four  hours,  shows  the  gen- 
eral percentage  of  omissions  to  be  0.03  per  cent.,  and  of  verifications  to  be  90.8  per 
cent.  The  percentage  for  the  four  elements  have  been— weather,  94.0 ;  direction  of 
the  wind,  88.9 ;  temperature,  92.4 ;  barometer,  87.8.  The  percentages  of  verification 
by  geographical  districts,  have  been :  New  England,  93.1 ;  Middle  states,  91.5;  South 
Atlantic  states,  90.6 ;  Eastern  Gulf  states,  92.3 ;  Western  Gulf  states,  88.7 ;  Lowr 
Lake  region,  91.2 ;  Upper  Lake  region,  92.4 ;  Tennessee  and  the  Ohio  valley,  92.4 ; 
Upper  Mississippi  valley,  87.2 ;  Lower  Missouri  valley,  87.6 ;  Northern  Pacific  coast 
region,  95.0 ;  Central  Pacific  coast  region,  98.3 ;  Southern  Pacific  coast  region,  97.5. 
Of  the  3,689  predictions  that  ha.ve  been  made,  95,  or  2.58  per  cent.,  are  considered  to 
have  entirely  failed;  92,  or  2.49  per  cent., .were  one-fourth  verified ;  268,  or  7.26  per 
cent.,  were  one-half  verified ;  159,  or  4.31  per  cent.,  were  three-fourths  verified ;  3,075, 
or  83.36  per  cent.,  were  fully  verified,  so  far  as  can  be  judged  from  the  tri-daily  weather 
maps. 

Cautionary  signals.— Two  hundred  and  thirty-six  cautionary  signals  were  displayed 
during  the  month,  of  which  219,  or  92.8  per  cent.,  were  justified  by  wind  of  25  miles 
per  hour  or  over,  at  or  within  a  radius  of  100  miles  of  the  station.    Eighty-two  off- 
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shore  signals  were  displayed,  of  which  80,  or  97.6  per  cent.,  were  fully  justified.  Of 
the  cautionary  off-shore  signals  58  were  changed  from  cautionary.  Three  hundred 
and  eighteen  of  both  kinds  were  displayed,  of  which  299,  or  94  per  cent.,  were  fully 
justified.  The  above  does  not  include  signals  ordered  at  52  display  stations,  where 
the  velocity  is  only  estimated.  Six  signals  were  reported  somewhat  late ;  67  cases 
were  reported  of  winds  of  25  miles  or  over  where  signals  were  not  ordered. 

NAVIGATION. 

In  the  table  on  the  right-hand  side  of  chart  No.  Ill  are  given  the  highest  and  lowest 
readings  of  the  Signal  Service  river  gauges  for  the  month,  with  the  dates  of  the  same. 
During  the  first  half  of  the  month  the  rivers  in  general  continued  quite  low.  From 
the  24th  to  the  25th  higher  readings  were  generally  reported,  but  in  no  case  did  they 
approach  near  the  danger-marks.  The  heavy  rains  previous  to  the  15th  made  a  good 
navigable  river  in  the  Ohio  at  Pittsburgh  for  the  first  time  since  the  early  part  of 
August.  On  the  18th  low  water  on  the  lower  Fox  Eiver,  Wis.,  compelled  manufact- 
ories to  run  on  short  time. 

Ice  in  rivers  and  harbors. — The  mild  weather  prevalent  throughout  October  and  the 
first  half  of  November  delayed  the  formation  of  ice  to  such  an  extent  as  not  to  inter- 
fere with  navigation,  except  on  the  Upper  Missouri  and  Red  River  of  the  North,  until 
the  last  few  days  of  the  present  month.  The  following  notes  on  the  formation  of  ice 
are  of  interest:  The  Missouri  was  closed  by  ice  at  Fort  Buford,  Dak.,  on  the  27th; 
at  Fort  Stevenson,  Dak.,  floating  ice  passed  down  the  river  on  the  2d,  3d,  and  21st, 
and  the  river  was  closed  by  ice  from  the  23d  to  the  28th;  at  Bismarck,  Dak.,  river 
froze  over  on  the  2d,  but  ice  broke  up  on  the  4th,  and  on  the  27th  the  river  was  closed 
by  ice ;  at  Fort  Randall,  Dak.,  floating  ice  passed  down  on  the  22d ;  at  Yankton,  Dak., 
floating  ice  was  observed  during  the  entire  month ;  on  the  20th  the  ferry-boat  was 
frozen  in ;  on  the  29th  the  channel  was  frozen  over  for  eight  hours  and  navigation 
closed ;  at  Plattsmouth,  Nebr.,  floating  ice  passed  down  on  tbe  3d  and  4th,  and  on  the 
20th  and  2l8t — on  the  22d  it  gorged  at  the  railroad  pile-bridge,  and  on  the  24th  and 
25th  the  gorge  lifted  out  the  piles  and  destroyed  bridge ;  26th,  river  was  free  of  ice, 
but  on  the  29th  and  30th  floating  ice  was  again  reported.  The  James  Eiver  at  Morris- 
town,  Dak.,  was  frozen  over  on  the  1st ;  on  the  7th  the  ice  had  all  disappeared,  but 
by  the  27th  the  river  was  again  frozen  over.  Eed  River  of  the  North. — At  Pembina,  on 
the  1st,  large  quantities  of  floating  ice  passed  down,  and  on  the  2d  the  river  froze 
over  and  navigation  closed,  but  on  the  6th  the  ice  was  fast  breaking  up ;  at  Winne- 
peg,  Manitoba,  on  the  3d,  an  ice  bridge  had  formed  over  the  river  and  persons  crossed 
on  foot.  Mi8sissij)j)i. — At  Saint  Paul,  Minn.,  on  the  2d  and  the  24th  the  river  was 
partly  frozen,  on  the  20th  full  of  floating  ice,  and  owing  to  the  masses  of  anchor 
ice  in  the  canal  the  leading  flour-mills  were  compelled  to  close  their  gates;  at  La 
Crosse,  Wis.,  on  the  20th  and  21st  much  flpating  ice;  at  Dubuque,  Iowa,  22d,  shore  ice; 
23d,  river  full  of  floating  ico,  "navigation  suspended;"  floating  ice  was  also  reported 
.at  Davenport,  25th  to  36tli ;  at  Muscatine,  24th,  and  at  Burlington  on  the  29th.  Boch 
Eiver,  at  Rockford,  111.,  wiis  covered  with  thin  ico  on  the  4th  ;  on  the  21st  it  froze  over 
and  remained  partly  frozen  until  the  25th;  on  the  27tli  tbe  ico  had  disappeared.  The 
Manitowoc  Eiver,  at  Manitowoc,  Wis.,  was  closed  by  ice  on  the  20tb,  and  the  Embar- 
rass River,  at  Embarrass,  Wis.,  was  frozen  over  on  the  30th.  The  Toledo  Eiver  was 
covered  by  thin  ice  the  24th  and  26th  at  Toledo,  Ohio  ;  at  Sandusky,  20th,  ice  formed 
along  the  docks,  and  on  the  24th  and  25th  considerable  floating  ice  was  observed  in  the 
bay.  The  Morionr/ahela,  at  Morganto wn ,  frozen  over  on  the  24t]i  but  opened  on  the  26th. 
On  the  2lRt  and  22d  quite  an  ico  blockade  formed  in  the  Erie  Canal  at  Rome  and 
Auburn,  N.  Y.,  but  the  ice  was  broken  nji  on  tlui  2:!(1 ;  on  the  26th  there  was  consider- 
able floating  ice  in  the  canal  at  Whitcliall,  N.  Y.,  an(l  a  tow  of  nine  biirges  was  frozen 
in  on  the  28th.  Lake  Cliamplaiii,  West  Charlotte,  Vt.,  ice  formed  .along  the  lake  shores 
on  the  21at  and  30th.  Otinira  /i'ntc— On  the  :.'.!lh  navi^al  ion  was  jiract  ically  closed 
by  ice  at  Ottawa,  Ontario,  :un\  t.h(i  .Saiiil  John  Hirer,  at  iMrdericton,  N.  1!.,  was  frozen 
over.  S(n)it  Lawrettre  Hirer,  ot]  lh(^;.•L'(l,  was  (Vo/.cu  <)\  it  frmn  ahovo  t he  rn pids  down 
to  the.  (Jrand  Trunk  l.'iiiivoad  hi  id-c  ;  on  (h(^  2(;ih  ic-  \\  a.s  Ibrniino-  in  (-..nsidcrablo 
quanliticH  a.Iont;'  I  lie  nIioics  oC  the  liiwei  Saii;(.  La  \vivnr(<,  anil  two  Hrhoonrrs  were 
rcporlnl  li-oy,rn  in  al  Kanionraska. ;  and,  Hanie  dalr,  slranirr  liollona^,  t  lic  last  boat  of 
th(^  Hca.Hoii  iVom  Monlrral  to  Li vci'iiool,  unt  tast  in  ire  ai  Lak(^  Saint  IVtov,  near  Three 
Rivers,  luit  aTlerwanl  got  ont  and  iiroc^edeil  on  the  2',llh. 

/Ii(/h  //(/rx.— lOaHti.ort,  If.lh,  Kilh. 

Low  Baltilno^^,  2Lst,  unusually  low  ;  PorlriHoulh,  N.  C,  9th,  10th,  11th,  26th, 

27th,  uuuHUiilly  low. 

TEMPlORVrURIi;  OF  WATKU. 

The  temperntures  of  wilier,  as  observed  in  i  i\  erHaii(l  ha  i  hoi-s,  wit  h  a  \  era';(- ilejit  h  at 
which  the  obscirvaJ  ions  wi^i-e  lai^en,  are  fnxen  on  eliart  No.  II  Al  the  tollowing 
stations UO  observations  were  madi*  on  the  dales  indiealed  :  At  Cedar  Ki>,vs,  I'  la.,  obser- 
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vations  were  commenced  on  the  16th ;  at  Cleveland,  the  lake  was  too  rough  on  the 
3d,  18th,  20th,  23d,  25th,  28th,  and  29th,  and  on  the  21st  and  22d  the  pier  was  covered 
with  ice  and  snow ;  at  Escanaba  floating  ice  prevented  observations  being  made  dur- 
ing the  last  three  days  of  month. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  in  the  various  districts,  as  follows :  New  England,  on 
the  3d,  6th,  7th,  12th,  13th,  14th,  19th,  20th,  22d;  Middle  Atlantic  states,  3d,  11th, 
12th,  14th,  15th,  19th,  23d,  29th;  South  Atlantic  states,  15th,  19th;  Eastern  Gulf 
states,  6th,  11th,  13th,  14th,  15th,  17th,  27th,  28th;  Western  Gulf  states,  5th,  8th, 
9th,  11th,  13th,  14th,  17th,  27th;  Ohio  valley  and  Tennessee,  2d,  9th,  10th,  12th,  13th, 
14th,  15th,  16th,  17th,  27th,  28th,  29th;  Upper  Lake  region,  8th,  9th,  10th,  11th,  12th, 
14th,  15th,  26th,  27th,  28th  ;  Lower  Lake  region,  2d,  9th,  12th,  14th,  15th,  23d;  Upper 
Mississippi  valley,  8th,  10th,  11th,  12th,  13th,  14th,  16th,  17th,  18th,  2l8t,  24th,  26th, 
27th,  28th;  Lower  Missouri  valley,  8th,  10th,  11th,  13th,  14th,  16th,  26th,  27th, 
28th;  Middle  Eastern  Eocky  Mountain  slope,  8th,  10th,  11th,  13th,  14th,  16th,  17th, 
26th,  27th. 

Auroras, — Cambridge,  Mass.,  regularly  looked  for  8  p.  m. ;  none  seen  during  the 
month;  decidedly  cloudy  on  the  2d,  3d,  6th,  8th,  9th,  11th,  12th,  13th,  14th,  15th,  17th, 
18th,  19th,  20th,  27th,  28th ;  some  clouds,  with  moonlight,  22d,  25th ;  moonlight,  1st,  21st, 
23d,  24th,  26th,  29th,  30th ;  if  present,  might  have  been  seen  4th,  5th,  7th,  10th,  16th. 
Calistoga,  Cal.,  26th,  8.30  p.  m.,  extended  from  WNW.  to  NNE. ;  diffuse  yellow  light ; 
no  streamers.  Olivet,  Dak.,  6th,  slight  diffuse  light.  Augusta,  111.,  30th.  Fort 
Wayne,  Ind.,  13th,  14th.  Iowa  City,  Iowa,  5th,  14th,  30th.  Fall  Eiver,  Mass.,  1st. 
Vineland,  N.  J.,  12th.  Starkey,  N.  Y.,' 3d,  13th,  21st.  Ringgold,  Ohio,  3d,  10th.  Milton, 
Pa.,  15th,  5.30  p.  m.,  two  arches,  colors  dark,  tinged  with  red ;  disappeared  at  6  p.  m. 
Bismarck,  11th,  from  6  to  10  p.  m.,  white  nebulous  light.  Toledo,  1st,  10  p.  m.,  single 
arch.    Port  Huron,  28th. 

OPTICAL  PHENOMENA. 

Solar  halos  were  reported  from  the  various  districts  on  the  following  dates :  New 
England,  on  the  2d,  10th,  11th,  21st,  22d,  and  27th;  Middle  states,  2d,  10th,  19th,  26th, 
and  30th;  South  Atlantic  states,  5th,  6th,  11th,  12th,  22d,  28th,  and  29th;  Lake 
region  and  Ohio  vallev,  2d,  7th,  8th,  10th,  15th,  10th,  21st,  22d,  24th,  26th,  27th,  29th, 
and  30th ;  Gulf  states'  4th,  and  from  the  23d  to  the  27th ;  Northwest,  4th,  5th,  7th, 
9th,  11th,  13th,  16th,  17th,  19th,  20th,  21st,  23d,  25th,  26th,  27th,  and  30th;  New 
Mexico,  on  the  3d  ;  Nevada,  6th  and  25th ;  California,  on  the  1st  aud  2d. 

Lunar  halos  were  reported  from  the  various  districts  on  the  following  dates :  New 
England,  from  the  22d  to  the  29th,  inclusive ;  Middle  states,  1st  and  2d,  and  from  the 
20th  to  the  30th ;  South  Atlantic  states,  2d,  3d,  and  5th,  and  from  the  21st  to  the  30th ; 
Florida,  24th,  25th,  and  29th;  Alabama,  24th;  Mississippi,  5th  and  24th;  Southwest, 
19th  to  30th ;  Tennessee,  22d  to  26th,  and  on  the  30th ;  Ohio  valley,  1st  to  3d,  22d  to 
27th,  and  on  the  30th ;  Lower  Lake  region,  1st,  24th,  and  30th ;  Upper  Lake  region, 
Ist  to  3d,  21st,  24th,  25th,  and  29th;  Northwest,  2d  to  .5th,  and  from  the  20th  to  the 
30th;  Colorado,  25th,  28th,  29th,  and  30th  ;  New  Mexico,  2d,  28th,  and  29th ;  Nevada, 
24th,  25th,  and  29th:  Idaho,  4th,  19th,  and  23d;  California,  1st,  2d,  27th,  29th,  and 
30th. 

MISCELLANEOUS  PHENOMENA. 

Prairie  and  forest  fires.— Cves^f7  ell,  Kans.,  3d,  5th,  7th,  12th,  14th,  15th,  18th,  19th, 
20th,  21st,  22d,  23d,  and  25th;  Mount  Solon,  Va.,  6th,  7th,  and  17th  on  mountains; 
Pike's  Peak,  5th  and  6th ;  Fort  Sill,  7th,  8th,  10th,  24th,  26th,  and  30th ;  Fort  Gibson, 
2d,  3d,  4th,  5th,  6th,  7th,  19th,  21st,  23d,  and  25th;  Dodge  City,  19th;  Henrietta, 
Tex.,  7th;  Pembina,  4th,  7th,  8th,  10th;  Boerne,  Tex.,  23d. 

Meteors. — Mr.  Charles  G.  Boerner,  of  Vevay,  Ind.,  ina  special  report  upon  the  No- 
vember meteors,  states  that  observations  were  made  from  the  10th  to  16th,  inclusive. 
"The  nights  of  the  10th,  11th,  and  12th  were  more  or  less  cloudy  and  foggy,  but  that 
of  the  13th  presented  a  clear,  bright  sky,  attended  by  a  mild  and  dry  atmosphere, 
without  any  obstacle  to  interpose  the  most  favorable  opportunity  for  observations. 
The  display  did  not,  in  anywise,  approximate,  either  in  numbers  or  brilliancy,  those 
of  former  years.  The  total  number  counted,  in  6  hours,  on  the  night  of  the  13th  was 
44 ;  7  of  the  1st  magnitude,  15  of  the  2d,  18  of  the  3d,  and  4  of  the  4th.  During  the 
night  of  the  14th,  threatening  and  rainy  weather  prevailed,  and  the  nights  of  the  15th 
and  16th  were  not  marked  by  any  special  phenomena.  Many  of  our  people  who  have 
been  misled  by  the  predictions  and  speculations  of  Professor  Tice,  of  Saint  Louis, 
after  having  sacrificed  several  nights,  watching  in  vain  for  the  expected  shower,  feel 
chagrined  over  their  disappointment,  and  are  now  very  emphatic  in  expressing  grave 
doubts  about  the  wisdom  and  ability  of  their  great  favorite  weather  oracle."  Tren- 
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ton,  jS.  J.,  24fch,  3.45  a.  m.,  "Very  brilliant  meteor  passed  from  north  to  south,  look- 
ing nearly  as  large  as  a  barrel  and  accompanied  by  a  hissing  noise  :  as  it  neared  the 
earth  it  exploded  like  a  rocket"  ;  Sonthiugton,  Conn.,  16th;  Anna  111  13th  and  22d- 
Lyndon  111.,  15th;  New  Corydou,  Ind.,  1st,  3d,  4th,  12th,  13th,  14th,  25th,  and  26th  • 
Samt  Memrad,  Ind.,  7th  and  13th;  Fort  Dodge,  Iowa,  24th;  Yates  Center,  Kans.  3d' 
Woodstock,  Md.,  3d,  4th,  7th,  12th,  13th,  14th,  15th,  16th,  20th,  29th,  and  30th' 
Lmmittsourg,  Md.,  21st;  Sandy  Springs,  Md.,  30th;  New  Bedford,  Mass.,  lOlh,  16th  and 
30th;  Eowe,  Mass.,  7th  and  22d ;  Ypsilanti,  Mich.,  1st  and  9th;  Brookhaven  Miss 
8th;  Fayette,  Miss.,  2d,  15th,  and  16th;  Oregon,  Mo.,  12th,  15th,  and  29th;  Inde- 
pendence, Mo.,  8th;  Plattsmouth,  Nebr.,  2d,  13th,  14th,  and  15th;  Genoa,  Nebr  11th- 
Vmeland,  N.  J.,  16th;  Linden,  N.  J.,  17th;  Waterburg,  N.  J.,  7th  and  9th;  Ithaca' 
N.  Y.,  13th  and  14th;  Hector,  N.  Y.,  11th;  North  Lewisburg,  Ohio,  13th;  McMinn- 
ville,  Tenn.,  6th;  Pike's  Peak,  Colo.,  20th;  Indianola,  Tex.,  5th  (1.3th,  counted  48 
from  2  to 4  a.  m.) ;  Pensacola,  Fla.,  r2th  and  13th  ;  Springfield,  111.,  20th ;  Davenport 
Iowa,  13th;  Samt  Louis,  Mo.,  r2th,  several;  Louisville,  Ky.,  14th  and  29th-  Savan- 
nah, Ga.,  12th,  13th,  20th,  and  24th;  Smithville,  N.  C,  14t'h;  Boise  City,  Idaho  14th 
and  21st;  Punta  Eassa,  Fla.,  13th.  The  Bucyrus  (Ohio)  Journal,  November  15 
states  :  "During  the  early  morning,  a  farmer  of  White's  Township  was  struck  by  an 
aerolite,  which  passed  entirely  through  his  body,  causing  instant  death.  The  meteor 
appeared  to  come  from  the  south-southwest  and  fell  obliquely  at  an  angle  of  about 
60";'."  Syracuse,  N.  Y.,  28th,  about  5  a.  m.,  "A  heavy  explosion  was  heard  and  a 
bright  light  was  seen  in  the  northwestern  sky,  which  was  supposed  to  have  resulted 
from  the  passage  of  a  meteor."  On  the  North  Fork  of  the  Canadian  River,  Indian 
Territory,  13th,  between  1  and  3  a.  m.,  meteors  were  seen  to  fall  like  hail.  In  Mis- 
souri, "  Very  few  meteors  were  seen  on  the  13th  and  14th,  although  the  skv  was 
favorable  at  many  stations ;  on  the  18th,  15  faint  meteors  were  observed  at  Cornino- 
Mo.,  between  7..30  and  10.30  p.  m.,  which  appeared  toradite  from  near  Aquilla." 

Ear thqualces.—" At  Arequipa,  Peru,  on  the  morning  of  October  2,  1879,  a  strono- 
shock  was  felt,  lasting  30  seconds;  it  is  described  as  being  the  strongest  felt  since  the 
great  earthquake  of  1868 ;  the  walls  of  many  churches  and  buildings  were  cracked." 
"The  North  China  Herald  publishes  a  translation  of  a  memorial  written  by  the  gov- 
ernor-general of  Kansu,  regarding  the  disastrous  earthquakes  in  that  province  and 
Shense.  The  shocks  extended  from  June  29  to  July  11, 1879,  and  reports  of  loss  of  life 
and  destruction  of  property  have  been  received  from  nearly  thirty  cities  and  districts. 
On  July  1  a  violent  shock  occurred  causing  the  ground  to  open;  city  walls,  public 
and  other  buildings  were  leveled,  and  a  large  number  of  people  (varying  from  10  in 
some  places  to  200  or  300  in  others)  were  crushed  to  death.  In  some  plac'es  only  one 
shock  was  felt,  in  others  several  in  succession,  while  in  others  the  shocks  continued 
for  ten  days."  November,  1879,  Costa  Rica,  C.  A.,  18th,  10.40  a.  m.,  slight  shock. 
Beirut,  Syria,  1,5th,  8.35  p.  m.,  slight  shock.  Boise  City,  Idaho,  25th,  2.04  p.  m., 
slight  shock  lasting  about  two  seconds,  vibration  from  east  to  west;  this  shock  was 
also  felt  at  Idaho  City,  35  miles  north  of  station ;  26th,  a  second  shock  was  felt  in  the 
latter  city,  but  very  faint.  Burlington,  Vt.,  3d,  7.15  a.  m.,  slight  shock  lasting  several 
seconds ;  some  people  reported  the  occurrence  of  a  second  shock  several  minutes  later. 
Contoocookville,  N.  H.,  4th,  7.10  a.  m.,  slight  shock  causing  windows  to  rattle. 

SunsclH. — The  characteristics  of  the  sky  at  sunset,  as  indication  of  fair  or  fonl  wea- 
ther for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service 
stations.  Reports  from  132  stations  show  3,939  observations  to  have  been  made,  of 
which  37  were  reported  doubtful ;  of  the  remainder  3,245  or  82.5  per  cent,  were  fol- 
lowed by  the  expected  weather. 

Grasshoppers.— Fort  Sill,  21st,  disappearing,  very  few  to  be  seen ;  Erath  County, 
Texas,  8th,  "The  grasshoppers  have  destroyed  what  little  wheat  there  was  up''; 
Bosque  County,  Texas,  8th,  "Largo  fields  of  wheat  have  been  destroyed,  and  the 
grasshoppers  are  still  remaining";  Denton  County,  Texas,  8th,  "Grasshoppers  have 
moved  south w.ird"  ;  Hood  County,  Texas,  8th,  65  acres  of  wheat  were  destroyed  on 
one  farm. 

Polar  hands.— 'f^ew  Corydoii,  Ind.,  16th,  21st,  24th;  Guttenburg,  Iowa,  3d ;  Yates 
Center,  9th;  Gai<lin(M-,  Mc,  lOth,  22d;  Freehold,  N.  J.,  2d,  23d;  Ringgold,  Ohio,  1st; 
Wythevillo,  Va.,  I,st,  :!,!,  r,(b,  21st,  22d,  2()tli,  27th,  30th;  Pembina,  27tir;  Detroit,  24th. 

Miraqe. — PombiiKi,  DmIc,  3i1.  25tb. 

7i'OT)i/H-(('.~I!iirlinoi(iii,  \  1.,  (ii  h,  during  a  liglit  fall  of  snow  the  fiakes  wore  particu- 
larly 11(1.1  ir.ciihli'  liii-  l  lirii-  iim  Ircl, N\'iMiri<\try,  ;mi(1  while  tlu<  sun  was  stiill  above  the  hori- 
ti'"  j'^I^^Y'"'  ''  "'  ^^''''^  loi  nicd  in  two  H.'glu<^^(,N,  one  in  (be  ESE.  and  the  other  in 

Zodiacal  //'////.— Cambridge,  Mass.,  regul.-irly  looked  for  at  8  p.  m.,  suspected  on  the 
4tli  and  Hoinewliat  visible  on  the  7th,  lOUi,  16th  ;  observations  on  other  evenings  hin- 
dered by  moonlight  or  clouds.  New  Corydon,  Ind.,  2l8t,  22d,.23d,  24th,  25th;  Mon- 
ticello,  Iowa,  15th;  Oregon,  Mo..  15th;  Watorbury,  N.  Y.,  17th;  Brookhaven,  N.  ¥., 
26th. 
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Sun  svots -The  iollo^rmg  record  of  solar  phenomena  by  Mr.  D.  P.  Todd,  assistant 
i  theStical  almanac  o&ce,  is  communicated  by  him  for  publication  m  this  re- 


Nov.,  1879. 

4tli,  8  a.m. 

4tli,  4p.m. 

5th,  3  p.m. 

7th,  8a.m- 

7th,  3p.  m- 

9th,  1p.m. 

10th,  8a.m. 

11th,  4p.m. 

13tb,  8  a.m. 

14th,  4  p.m. 

IGth,  8  a.m. 

16th,  10  a.m. 

17th,  8  a.m. 

21.st,  8a.m. 


30th,  11  a. 


Keappearedby 
solar  rotation. 


racnlsB. 
Do. 
Do. 


Spots  of  consider- 
able size. 
C  Broad  areas  of  fac- 
(  nice. 

Spots  probably  dis- 
appeared by  solar 
rotation. 
PaculiB. 
Do. 
Do. 


NOTE.-Onthe  Ist,  at  5  p.  m.;  2d,  5  p.  m.;  22d,  8  p.  m.;  23d,  9  a.  m.;  24tli,  8  a.  m.; 
25th,  4  p.  m.,  the  sun  was  also  observed  by  Mr.  Todd,  but  was  entirely  free  from  spots 

"'  profeslor  Hinrichs,  Iowa  City,  Iowa,  reports,  "  Sun  spots  large,  indicating  that  the 
very  protracted  period  with  few  or  no  spots  is  now  definitely  closed. 

Mr.  WiUiam  Dawson,  at  Spiceland,  Ind.,  observed  no  spots  on  the  2d  and  3d  sliiy 
very  poor.  4th,  one  small  spot  midway  between  the  center  and  eastern  edge  ot  the 
sun.  6th,  a  group  of  four  spots,  one  large  with  penumbra  close  to  the  southeast  mar- 
gin. 12th,  a  large  group  of  about  25  spots  (definition  poor)  m  the  southwest  quad- 
rant: one  spot-OT  rather  two  very  close  together-appeared  to  t-e  five  or  six  thou- 
sand miles  across ;  it  had  a  large  penumbra.  13th,  one  group  of  25  spots.  lMfi> 
group  of  three  spots  close  to  western  edge.  18th,  one  spot  and  a  considerab  e  nuuaber 
Sf  faculjeat  the  eastern  and  western  edges.  19th  21st  24th,  no  spots.  j^Sth,  two 
spots  close  to  each  other  near  the  eastern  edge,  faculse.  30th,  nine  spots,  one  group 
about  halfway  from  the  center  to  southern  edge  of  the  sun  bearing  eastward,  1  spot 

"^"Mr.'^DfvirT^owTrTg^^^^^  Waterburg,  N.  Y.,  observed  sun  on  the  following 
dates,  but  saw  no  spots  T  3d,  4th,  5th,  20th,  23d,  25th  27th  30th  On  the  7th,  at  8  30 
a.  m.,  1  spot  near  eastern  margin  of  the  sun's  disk;  8th,  2o  spots;  9th,  2o  spots,  in  a 
large  and  small  group ;  10th,  7.30  a.  m.,  3  spots  visible  m  one  group,  and  a  iourth  one 
very  faint ;  13th?  1  large  spot ;  16th,  1  spot  still  visible,  but  quite  famt,  and  situated 
near  the  western  mar|in.    The  last  group  has  undergone  many  changes  during  its 

^lir!  R^Hess,  of  Fort  Dodge,  Iowa,  observed  spots  as  follows  :  6th,  1  p.  m.,  one  large 
oblong  spot  with  a  partial  penumbra,  and  one  small  one  without  penumbra  near  the 
southeastern  limb  of  the  sun;  7th,  8  a.m.  one  large  round  spot  surrounded  by  a 
penumbra  and  four  smaller  ones  with  white  faculaj,  all  very  distinct  anci  lying  m  the 
southeastern  quadrant ;  1  p.  m.,  one  largeand  one  small  spot  surrounded  by  a  common 
penumbra,  four  others  and  faculaj  all  in  the  southeast  qundrant;  9th,  10  a.  m.,  one 
large  and  ten  smaller  spots  in  the  southeast  quadrant ;  14th  and  15th,  1  p.  m.,  one 
larie  and  ten  smaller  spots  in  the  southwest  quadrant ;  16th,  3  p.  m.,  only  two  spots 
but  close  together  and  surrounded  by  a  common  penumbra  m  the  southwest  quadrant , 
28th,  8  a.  m.,  one  large  faint  spot  near  the  sun's  lower  limb  ;  29th.  7  a.  m.,  one  large 
spot  with  penumbra  and  one  small  spot  in  the  southeast  quadrant ;  9  a.  m.,  one  large 
spot  with  penumbra  and  two  small  ones,  and  faoul®  in  the  southeast  quadrant ;  30th 
10  a.  m.,  three  spots  were  visible,  but  the  weather  was  too  hazy  and  wmdy  for  distinct 
vision.     The  sun  was  examined  all  other  days  of  the  month  but  no  spots  were  seen. 

Observations  were  made  at  Fort  Whipple,  Va.,  each  day  during  the  month  but  no 
spots  observed. 
42  SIG 
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NOTES  AND  EXTEACTS. 


Meteorological  ohservafions  on  the  Swedish  Northeast  Passane  Exmdition  —Thv>  Vfi<.a 
andTil^  W  W™''rn  No/'^if  skiold,  was  frozen  in  on  Sep'teSr        S^sT^n  lyo^r^  N 
abiact  t&\R-7''  the  following 

Vega  and  shore  was  as  foCws^TfiTrw.^iLl'ol-  ^-^  tl^e 


..^otiu,,.,.  la  iuaue  i^see  ixaiure,  JNovember  13,  1879) :  The  thickness  of  ir 

or  48.42  inches ;  April  1,  127  centimeters  or  50  inches  f  May' l  lM  centimeterfrfil^^^^ 
mchesj  June  1,  154  centimeters  or  60.63  inches;  July  i/'loTcentSeror  4055 
inches    Open  water  always  existed  a  short  distance  to  the  northward 
Ihe  temperature  during  the  winter  was  as  follows  : 


Month. 

Miuimun). 

Maximum. 

Mean. 

Centigrade. 

ITabren- 
lieit. 

Centigrade. 

Pahren- 
lieit. 

Centigrade. 

Fahren- 
heit. 

1878— October  

-20°.  8 

—37  .1 
—45  .5 
—43  .8 
—39  .8 

—  5°.  44 

—34  ;  78 
—49  . 90 
—46  .84 
—39  .  64 
—36  .  40 
—16  .  24 

+0O.8 

33°.  44 
20  .66 
34  .16 
24  .62 
32  .36 
24  .44 

Xove  ruber  

—  5°.  21 

22°.  62 

December  

1879— January  ' 

rebruaiy  

+1  '.2 
—i  .1 
+0  .2 

—16  . 59 
—22  .  81 
—25  . 05 

2  .14 
—  9  .06 
—13  . 09 

—25  .  08 

—13  . 15 

—38  .0 
—26  .8 
—14  .3 

—4  .2 

21  . 65 

—  6  .97 

—4  .0 
+  1  .8 
+6.8 

23  .72 
35  .24 
44  .24 

—18  . 93 

—  2  .07 

—  6  .97 

19  .45 

—  0  .60 

30  .92 

The  harometric pressure  was  high,  1878,  December  22,  6  a.  m.,  782.0n>™  or  30  79  inrhp^ 

!l  2  f  ^ySTn^I  L^^--'  ^^^-l""'  31.03  inches;  it  was  lowest'l873,  December 
ol,  ^  a.m.,  723.3™™,  or  28.48  inches. 

The  surface  winds  were  almost  constantly  between  NW.  and  NNVV.  but  the  lower 
clouds  moved  with  similar  regularity  from  SE.,  which  latter  current,  when  it  sank  to 
the  ground,  brought  heat  and  comparatively  dry  air.  The  natives  say  that  mountain 
l^^\i^^^l^^^^'}^i^'^JohukUhe  peninsula,  and  this  may  explain  the /o/m-?i7ce  properties 
plain        ''^  coldest  winds  come  from  the  SW.  and  W.,  or  from  the  Siberian 

Snowfall  was  not  particularly  great,  but  it  drifted  remarkably  during  hi  oh  winds 
Snow  was  precipitated  from  the  stratum  of  air  within  a  few  inches  of  the  eround  on 
clear  nights,  and  was  (U-ifted  from  NW.  to  SE.  over  the  north  coast  of  Siberfa  to  more 
southerly  regions. 

were  at  a  minimum  of  frequency  aud  brilliancy,  but  the  faint  auroral  arches 
were  studied  with  great  success.  These  remained  unaltered  in  position  hour  after 
hour  find  day  after  day  they  wore  constantly  visible  in  clear  weather.  The  avorao-e 
height  of  these  arches  Nordenskiold  determined  to  bo  about  .03  of  the  earth's  radiums 


and  a  very  interesting  theory  is  broached  by  him  in  this  conncc- 


or  about  120 
tion. 

TifZaZ  observations  gave  a  maximum  range  of  18  centimeters,  or  7  inches,  while  the 
wind  afiected  the  water  by  nearly  2  meters,  or  6  feet. 

A.eronautics.-In  Nature  November  20, 1879,  p.  64,  Dr.  B.  W.  Richardson  describes  the 
Buccessful  method  of  Mr.  Fionas  for  liviug  underwater,  and  concludes  as  follows :  "  In 
whatever  way  Mr.  Fleuss  gets  breathing  room  under  the  water,  he  has,  Avithout  a 
doubt,  achieved  a  great  practical  success.  He  has  learned  how  to  live  iudop(^ndently 
for  a  long  time  shut  off  Irom  all  external  access  of  air.  Ho  has  learned,  if  I  may  so 
say,  to  bcconio  artificially  amphibious,  and  if  his  plan  succeeds,  tho  cumbrous  diviug- 
and  the  art  of  diving  is  vastly  simplified. 


pumps 


I  donr 


"Agai 
in  his  (Ir 


ay  wi 
I'i 


)i)g  on  the  small  reserve  which  ho  carries  down  willi  hi... 
lias  only  to  enlarge  ilie  (h-ess,  to  oxp;iiid  it,  that  is  to  say,  into  a  sub- 
merged v(^ssoI,  to  be  able  to  go  any  where  under  tlu^  M(>a  .■uul  do  with  intoiliirenee  what 
is  now  left  to  unintelligent  mechanism.    Wli.U,  siu  li  :u\  intelligent  dim  |       ini.«lit  do 
with  torpedoes  it  is  not  at  all  iihiasant  (o  conlcnipl.iXe.  " 
"The  plan  may  bo  used  for  the  |)uri)OM(is  of  (leeii-sca  (^Nnlor: 

Imade  resixicfiiig  mv  S;ilnl,la,ii,lei-M,  tli:i,l,  (,lioy  h  r|,|,  C,,,'  ,11^ 

the  grcni  n,-,..a,ns,  may  Im  k,.  iniicli  nraivr  to  a.-roinpliMliiiieul, 
•assign  to  it,  til 


IKl  I  ll<^  SUgiJOntlOU 

w  on  tlie  doors  of 
th.^  fillU^  wliich  I 

.  .  I'.V  iia,iipily  live  (o  lia,ve  tlie  n^|,l^■Il  lauii'Ii  at  wliai  was  called  Mho 

most  viNioiKM-y  oi  Hpe(;iilativo  fancies.    It  is  equally  probable  that  tho  aeronaut  may 
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be  able  to  rise  mucli  liigher  tliau  he  lias  yet  done  in  this  dress,  or  in  a  car  specially 
constructed  on  a  similar  plan. 

"  The  apparatus  may  almost  certainly  he  applied  at  once  to  another  service  very 
different  in  kind,  and  on  land  instead  of  water.  When  a  man  can  move  about  with 
an  air-supijly  in  his  pockets,  so  to  speak,  he  Can  go  into  iire  as  well  as  water.  In  a 
fire-]iroof  non-conducting  dress,  provided  with  a  Fleiiss  breathing  apparatus,  a  fireman 
could  enter  a  birming  house,  and  without  danger  of  suffocation  go  wherever  the  weight 
of  his  body  could  be  borne. 

"  Lastly,  in  wells  charged  with  foul  air,  or  in  mines  charged  with  choke-damp  and 
other  poisonous  gases,  the  Fleuss  apparatus  will,  I  feel  certain,  prove  of  the  greatest 
practical  service,  and  I  am  happy  in  being  the  means  of  introducing  it  at  length  to  the 
notice  of  my  confreres  in  science." 

A  balloon  liberated  October  7,  at  Waukesha,  Wis.,  fell  near  Milwaukee,  Wis.,  on 
October  10.  It  had  been  driven  eastward  and  then  westward  to  its  landing  place. — 
Nature,  November  20. 

Atmospheric  electricity.— The  following  extract  from  Nature,  November  xJOth,  p.  72,  ia 
based  on  an  article  in  the  Journal  de  Physique  for  October:  "For  observation  of  at- 
mospheric electricity  M.  Mascart  uses  a  Thomson  electrometer  connected  with  a  vessel 
having  continuous  outflow  of  water.  The  deflections  of  the  needle  are  transmitted 
every  two  and  a  half  minutes  to  a  pencil  which  records  them  on  a  sheet  of  paper. 
The  series  of  traces  forms  a  curve,  not  continuous,  indeed,  but  nearly  so.  This  appa- 
ratus was  put  in  action  at  the  College  of  France  in  the  end  of  February  this  year,  and 
the  curves  obtained  during  the  following  five  months  present  several'iuteresting  fea- 
tures. The  potential  of  the  air  is  shown  to  be  generally  positive,  with  more  or  less 
rapid  variations.  In  bad  weather  the  curves  become  more  irregular ;  rain  nearly 
always  produces  very  great  negative  deflections.  The  change  of  sign  appears  before 
the  ram  comes,  and  sometimes  rain  is  followed  by  very  high  positive  indications. 
There  are  also  some  very  rare  cases  of  positive  rains,  and  of  grea:  negative  deflections 
without  apparent  rain  in  the  neighborhood.  (This  predominance  of  negative  elec- 
tricity m  rain  clouds  M.  Mascart  regards  as  an  important  point  in  the  question  of  the 
origin  of  atmospheric  electricity.)  Neglecting  accidental  variations  one  is  struck  by 
the  fact  that  the  electricity  is  much  more  uniform  at  night  and  more  variable  by  day. 
The  potential  is  also  considerably  higher  at  night  than  in  the  day.  The  maximum 
seems  to  occur  about  9  or  10  p.m.;  the  curve  descends  slowly  toward  6  a.m.,  then 
more  rapidly;  reaches  a  minimum  about  3  p.m.,  and  then  rises  again  in  a  nearly 
uniform  manner.  The  indications  by  the  curves  are  confirmed  by  numerical  tables  of 
monthly  averages  of  eight  daily  observations  at  three  hours' interval.  The  results 
thus  obtained  are  in  contradiction  with  ideas  commonly  adopted.  M.  Mascart  remarks 
that  the  continuous  maximum  of  positive  electricity  observed  at  night  may  be  of  an 
exceptional  character,  owing  to  the  anomalous  season ;  he  also  suggests  the  possibility 
of  previous  observations  having  been  vitiated  through  defective  insulation." 

Clouds  and  cyclones.— FioL  J.  K.  Langhton,  in  Fraser's  Magazine,  August,  1879  "-ives 
the  following  summary  of  the  views  of  Rev.  W.  C.  Ley :  "This  simple  theory  is  to  some 
extent  m  accordance  with  fact ;  but  to  the  recent  and  still  continuing  investigations 
01  the  Eev.  W.  Clement  Ley  we  owe  not  only  a  more  comprehensive  description  of 
cyclonic  weather,  but  a  singularly  ingenious  interpretation  of  it. 

"  It  has  long  been  ti  e  custom  amongst  meteorologists  to  conceive  the  cyclone  as 
divided  into  two  halves  by  the  line  of  its  advance,  named  right  and  left  in  the  same 
way  as  the  banks  of  a  river,  looking,  that  is,  in  the  direction  in  which  it  is  traveling. 
Mr.  Ley  now  proposes  another  division,  that,  namely,  by  the  diameter  drawn  at  right 
angles  to  the  line  of  its  advance  ;  and  these  halves  he  would  call  the  front  and  the 
rear.  According  to  this  division,  a  cyclone  is  quartered  into  right  and  left  front  right 
and  left  rear ;  and  Mr.  Ley  believes  that  he  has  established  the  fact  that  the  difl-erlnt 
types  ot  weather  belong  not  so  much  to  the  dilferent  winds  as  to  the  drfiferent  quarters 
of  the  cyclone.  He  describes  the  front  as  being  preceded  by  a  fringe  of  cirrus  and 
very  high  cirro-stratus,  extending  in  streaks  to  a  distance  of  perhaps  100  miles ;  these 
as  they  advance,  curl  upward  and  outward,  as  though  kept  asunder  by  electrical 
repulsion ;  but  as  they  come  over  the  observer,  they  are  then  '  seen  to  be  more  or  less 
reticulated,  iormmg  a  filmy  sheet,  the  structure  of  which  becomes  less  and  less  dis- 
cernible. In  other  cases  the  threads  are  but  faintly  marked  from  the  first,  and  '  the 
sky  seems  simply  to  become  gradually  overspread  with  a  milky  looking  film  of  whiMsh 
cloud  matter.'  Bit  by  bit  as  it  advances,  this  sheet  seems  to  grow  downward,  until 
it  js  shirt  out  from  our  view  by  the  interposition  of  dark  masses  of  lower  cloud :  the 
barometer,  till  then  slightly  on  the  rise,  begins  to  fall;  the  sky  becomes  covered  with 
nimbus,  and  ram  is  more  or  less  general,  the  right  front  being  the  quarter  of  heaviest 
precipitation.  As  the  center  or  the  transverse  diameter  approaches,  the  nimbus 
breaks;  on  the  right  side,  the  blue  sky  begins  to  peep  through,  and  with  broken 
snowers  and  shower  clouds,  cumulus,  cirro-stratus,  cirrus,  and  a  rising  barometer,  the 
cyclone  passes  away ;  while  on  the  left,  the  sky  is  frequently  overcast  and  hazy  to 
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"In  explanation  of  tliese  appearances,  Mr.  Ley  considers  that,  in  general  terms,  the 
air  throughout  the  front  of  the  cyclone  has  a  slight  upward  movement,  the  expansion 
due  to  which  is  of  itself  enough  to  account  for  the  heavy  rainfall  freiiuent  in  that 
half;  the  excess  in  the  right  front  depending  perhaps  on  its  geographical  position. 
He  considers  that  a  large  portion  of  the  air  which  has  so  ascended  in  front,  having 
been  whirled  round  and  having  its  moisture  squeezed  out  of  it,  is  forced  downward  in 
the  rear,  appearing  as  a  northerly  wind,  cold  and  dry  by  reason  not  of  its  coming  from 
the  north,  but  of  its  coming  from  above.  It  is  from  this  condensation  of  vapor  and 
the  comparative  vacuum  so  formed  in  front,  this  pressure  of  a  descending  current  in 
the  rear,  that  Mr.  Ley  would  attribute  the  onward  march  of  a  cyclone,  wliich  he  con- 
ceives as  continu.ally  dying  out,  and  being  continually  reformed  in  advance." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Briffadier-General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  38. 

MONTHLY  WEATHER  REVIEW,  DECEMBER,  1879. 

INTKODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  November  14th,  have 
been  used,  viz  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simulta- 
neous observations  taken  at  134  Signal  Service  stations  and  15  Canadian  stations,  as 
telegraphed  to  this  office ;  145  monthly  journals  and  145  monthly  means  from  the 
former,  and  13  monthly  means  from  the  latter ;  reports  from  31  sunset  stations ;  240 
monthly  registers  from  voluntary  observers ;  26  monthly  registers  from  United  States 
Army  jjost  surgeons;  marine  records;  internatioual  simultaneous  observations; 
monthly  reports  from  voluntary  observers  in,  and  the  local  weather  service  of,  Mis- 
souri ;  reliable  newspaper  extracts ;  special  reports. 

BAnOMETRIC  PRESSURE. 

TIpou  chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  month,  as  reduced  to  sea  level,  by  the  isobario  lines.  The  mean  pressure  for  the 
present  month,  when  compared  with  the  average  for  December  of  the  past  seven  years, 
is  higher  for  the  Atlantic  states,  Lalco  region,  Minnesota  and  Eastern  Dakota,  being- 
greatest  for  Now  England— from  0.11  to  0.22  of  an  inch.  It  is  about  normal  for  Florida 
and  California,  For  the  remaining  sections  it  is  generally  lower,  especially  in  tho 
Rocky  Mountain  regions.  It  varies  from  0.14  of  an  inch  below  on  Pike's  Peak  to  0.19 
at  Virginia  City. 

Local  barometric  ranges. — Tliese  have  been  least  in  Florida,  New  Mexico,  and  South- 
ern California.  They  have  been  greatest  over  tho  western  portions  of  Kansas  and 
Nebraska,  Northwestern  Dakota,  Lake  Superior,  Maine,  Idaho,  and  Northern  Califor- 
nia. By  districts  they  are  as  follows :  New  England,  1.01  to  1.40  inch ;  Middle  Atlan- 
tic states,  0.83  to  1.12  inch  ;  Lower  Lake  region,  1.08  to  1.20  inch  ;  Tonnesseo  and 
ibc,  Ohio  valley,  0.74  to  1.05  inch  ;  Upper  Lake  region,  1.04  to  1.54  inch;  Upper  Mis- 
sissippi valley,  1.08  to  1.34  inch;  Red  River  of  tho  North  valley,  1.19  to  1.40  inch; 
I/ower  JTisHouri  v.alloy,  1.43  to  1.45  inch;  Upper  Missouri  valley,  0.95  to  1.54  inch; 
l^nMlcrn  K'dcl.-y  Mountain  slope,  0.70  to  l.GO  inch  ;  Virginia  City,  0.94  inch;  SaltLako 
(lily,  l.'J'.>  ini  li ;  Winnenuicca,  l.lGiuch;  Boise  City,  1.34  inch;  Portland,  Oreg.,  1.25 
iiK  li  ;  (!(  nh:il  Pacific  Coast  region,  0.95  to  1.37  iuch;  Los  Angeles,  0.75  inch ;  Now 
I\Irxi,  (,,  o.Cl  1()  0.70  inch  ;  W<\stcni  Texas,  0.56  to  1.58  inch;  Western  Gulf  states, 
<i.7.l  lo  l.ir,  inch;  l<;.-i,sl(Tn  ( !  ill  f  hI  al  (xs,  0.71  to  0.77  inch;  South  Atlantic  states,  0.59  to 
().H7  inch  ;  Key  Wcsl-,  il/M  inch. 

Ara,:<o/hujh  haromrin:-- Oi'  |,hcs(.  ch-ven  are  dcscriboil.  Now.  IV.  1\,  and  X  are  the 
nioHl,  inlcicMling  on  arcoiml,  of  llic  lo\7  I  cmiicrahi  ivn  arcoinpan  y  i  lu;  I  hcn\,  CMpocially 
No.  IX. 

No.  I. --On  lh,i  1hI,  IIiiM  lii;;h  aiv.a,  .'i ppi.i.achcd  tho  N,,illnvcst  iVom  I'.iilish  yVuicrica. 
1I,M  i.rooicsM  N.Hil  liwarJ  was  pn^vcnic.!  hv  low  |.rcsMnr,<,  N...  11,  llicn  .-Mlvancing  (-ast- 
ward  ;  in  laci,  il,  wa.M  Idiccl  I,,,  ivniain  noilli  of  (,h(^  \  .-.Ao  iv-ion  on  Ihc  2(1.  North  of 
J'cnihiiia,  (he-  Irniiicial  niv,  Irll  hrl.nv  v.rvo.  Dnring  tli.i  allcinoon  onlu^  lid  tlua>aroino- 
tci-M  a,l,  ChaJhain,  N.  I'..,  anil  Sydney,  I!.,  rose  to  0..55  and  0.56  inch,  rcBpectivoly, 
alxivc  lh(i  noniial.  On  I  he  lolhiwin",  day  id  disappeared  ovor  the  Gnlf  of  Saint  Law- 
rcMc.^  in  ailvaMcnol'Invv  No.  II. 

No.  11, --It  iidvanccd  noiil  lica.stwaid  on  tho  41.11  toward  tlio  Saint  Lawrouco  valley, 
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"In  explanation  of  tliese  appearances,  Mr.  Ley  considers  tliat,  in  general  terms, the 
air  throughout  the  front  of  the  cyclone  has  a  slight  ujiward  movement,  the  expansion 
due  to  which  is  of  itself  enough  to  account  for  the  heavy  rainfall  freriuont  in  that 
half;  the  excess  in  the  right  front  depending  perhai^s  on  its  geographical  position. 
He  considers  that  a  large  portion  of  the  air  which  has  so  ascended  in  front,  having 
been  whirled  roiind  and  having  its  moisture  squeezed  out  of  it,  is  forced  downward  in 
the  rear,  appearing  as  a  northerly  wind,  cold  and  dry  by  reason  not  of  its  coming  from 
the  north,  but  of  its  coming  from  above.  It  is  from  this  condensation  of  vapor  and 
the  comparative  vacuum  so  formed  in  front,  this  pressure  of  a  descending  current  in 
the  rear,  that  Mr.  Ley  wonld  attribute  the  onward  march  of  a  cyclone,  which  he  con- 
ceives as  continually  dying  out,  and  being  continually  reformed  in  advance." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  38. 

MONTHLY  WEATHER  REVIEW,  DECEMBER,  1879. 

INTRODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  November  14th,  have 
been  used,  viz  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simulta- 
neous observations  taken  at  134  Signal  Service  stations  and  15  Canadian  stations,  as 
telegraphed  to  this  office ;  145  monthly  journals  and  145  monthly  means  from  the 
former,  and  13  monthly  means  from  the  latter ;  reports  from  31  sunset  stations ;  240 
monthly  registers  from  voluntary  observers ;  26  monthly  registers  from  United  States 
Army  jjost  surgeons;  marine  records;  international  simultaneous  observations; 
monthly  reports  from  voluntary  observers  in,  and  the  local  weather  service  of,  ]\Iis- 
souri ;  reliable  newspaper  extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

Upon  chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  month,  as  rcdncod  to  sea  level,  by  the  isobaric  lines.  The  mean  pressure  for  the 
present  month,  when  compared  with  the  average  for  December  of  the  past  seven  years, 
is  higher  for  the  Atlantic  states.  Lake  region,  Slinnesota  and  Eastern  Dakota,  being 
greatest  for  New  England — from  0. 11  to  0.22  of  an  inch.  It  is  about  normal  for  Florida 
and  California.  For  the  remaining  sections  it  is  generally  lower,  especially  in  the 
Rocky  Mountain  regions.  It  varies  from  0.14  of  an  inch  below  on  Pike's  Peak  to  0.19 
at  Virginia  City. 

Local  harometrio  ranges. — These  have  been  least  in  Florida,  New  Mexico,  and  South- 
em  California.  They  have  been  greatest  over  the  western  portions  of  Kansas  and 
Nebraska,  Northwestern  Dakota,  Lake  Superior,  Maine,  Idaho,  and  Northern  Califor- 
nia. By  districts  they  are  as  follows :  New  England,  1.01  to  1.40  inch ;  Middle  Atlan- 
tic states,  0.83  to  1.12  inch  ;  Lower  Lake  region,  1.08  to  1.20  inch  ;  Tennessee  and 
the  Ohio  valley,  0.74  to  1.05  inch  ;  Upper  Lake  region,  1.04  to  1.54  inch ;  Upi>or  IMis- 
sissippi  valley,  1.08  to  1.34  inch ;  Red  River  of  tlio  North  valley,  1.19  to  1.40  inch; 
liowcr  Missouri  valley,  1.43  to  1.45  inch ;'  Upper  Missouri  valley,  0.95  to  1.54  incli ; 
I'^nstem  Rocky  Jlonntain  slope,  0.70  to  l.GO  inch  ;  Virginia  City,  0.94  inch  ;  Salt  Lake 
City,  1.29  inch;  Wiunenuicca,  1.16  inch  ;  Boise  City,  1.34  inch;  Portland,  Orcg.,  1.25 
inch;  Central  Pacific  Coast  region,  0.95  to  1.37  inch;  Los  Angeles,  0.75  incli;  Now 
Mexico,  0.(i4  to  0.79  inch  ;  Western  Texas,  0.56  to  1.58  inch;  Western  Gulf  states, 
0.74  (()  1.15  inch  ;  Easlcrn  Oulf  states,  0.71  to  0.77  inch;  South  Atlantic  states,  0.59  to 
0.87  inch;  Key  West,  (I.IW  inch. 

Arcax  ofhigii  haroiiirh  r.^Oi'  ihvso  chNvon  arc  d<<Hcril)od.  Nos.  IV.  IX,  ;ind  X  are  the 
most  inlcrcHliii,.;-  i.ii  niconiil,  (.f  llic  low  I  cnini-r;i,l  imvm  .•iccoiiinnnvin.,;  I  hcni,  ospocially 
No.  IX.  .     .  I  J 

No.  J. —  Oil  llic  IhI,  (liin  lii<_;li  :iiv:i,  .-ipiMoMrlicd  llic  IN. ,rl  Invest  iVoni  r.iiliNli  America. 
Its  proo-rcs.'i  ,soiilliw:ir;l  \v:im  picvciilccl  liv  low  pivs.Miiro,  No.  11,  i  licn  .-Mlvn.ncing  (>a.st- 
w;ml  ;  in  liirl,  il,  \v:is  loicr,!       iviii.'iiii  lunMi  ot  llic  \  iv^ioii  <in  I  lie  2d.    North  o£ 

J'cmlniKi,  Ihc  rciii|.(i:il  iiiv,  r,.||  I), low  /CIO.  Diiriiii;-  tlic  altciiiooii  onho:!(l  I  ho  baromo- 
tci-H  at,  CIi;i,I1i;mii,  N.  I'..,  :iii(l  S\(1im  n  ,  (',  ]!.,  ,•()H(^  lo  0..V.  .•ind  inch,  roBi)ectivelv, 

al.ovc  flic  iioniiiil.  (»ii  llic  loliowin;;  .l.iy  il,  di,s:i,pi,caTC(l  ovci-  I  li,^  ( i  iil  f  of  Saint  Law- 
rence in  ailvunce  of  low  No.  I  1. 

No.  IL— 11,  udvaiK  cd  sonlhea.sl,wii,rd  on  l.lio  ll.h  (owanl  the  Saiul,  Lawrcnco  valloy, 
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with  its  southwestern  side  covering  the  Lake  region.  Mommg  of  the  5th  it  covered 
the  lower  Saint  Lawrence  valley  and  New  England ;  a.  m.  barometer  at  Quebec, 
30.56  inches,  or  0.(31  inch  above  the  normal ;  miduight  at  Sydney,  0.71  above.  During 
the  6th  it  passed  eastward  as  low  pressure  No.  Ill  approached.  ,    „  ,  ^, 

No  III  made  its  appearance  in  the  extreme  Northwest  on  the  /th.  The  mommg 
niinimam  temperatures  were  below  zero  from  northeastern  Montana  to  northwestern 
Minnesota:  —15°  Fah.  at  Fort  Stevenson,  Dakota,  and —29°  at  Humboldt,  B.  A. 
Diu-ino-  the  8th  it  progressed  eastward  with  the  central  highest  pressure  north  ot  the 
lakes  The  a.  m.  minimum  temperature  at  North  Platte  was  —13°.  It  crossed  the 
Saint  Lawrence  valley  on  the  9th.  The  midnight  barometer  at  Chatham  was  30.69 
or  0.86  inch  above  the  normal.  10th.— Dming  the  approach  of  low  pressure  No.  V,  it 
withdrew  to  the  eastward.  ,  ,    -,  ,        ■,  i  i  ^  +i 

]sro  IV  —On  the  10th  the  pressure,  -^N^hich  had  been  below  the  normal  from  the 
North  Pacific  coast  east  and  southeast  beyond  the  Mississippi  valley,  began  iuoreas- 
iu"-  By  midni"-ht  it  was  highest  in  Dakota.  11th,  a.  m.  barometer  at  Yankton,  0.39 
above  the  normal ;  minimum  temperatures  below  zero  from  Colorado  and  Western 
Kansas  to  Montana,  Dakota,  Minnesota,  and  northwestern  Wisconsin,  and  -23°  at 
Fort  Stevenson.  Cold,  high,  northerly  winds,  and  at  places  gales,  marked  its  advance ; 
on  the  Texas  coast  quite  a  severe  "  norther,"  with  a  maximum  hourly  wind  velocity 
of  40  miles  at  Indianola.  12th,  in  the  morning  heavy  frosts  occurred  over  the  interior 
of  the  Gulf  states,  and  light  frosts  at  places  along  the  coast.  The  central  highest 
pressure  moved  from  the  Northwest  to  the  Ohio  valley  by  midnight.  At  Pembina  the 
ii  m  minimum  temperature  was  —41°.  During  the  13th,  with  increasing  central 
pressure,  it  moved  to  New  England,  Nova  Scotia,  and  Brunswick;  midnight  barometer 
at  Chatham,  30.78,  or  0.95  above  the  normal.  Excepting  the  Pacific,  Gulf,  and  South 
Atlantic  coasts,  the  morning  minimum  temperatures  were  below  freezing,  and  helow 
zero  in  the  lower  Saint  Lawrence  Valley.  14th,  a.  m.  barometer  at  Halifax  30.80, 
or  0.96  above  the  normal.  During  the  day  it  passed  eastward  beyond  Nova  bcotia, 
and  the  pressure  rapidly  decreased  as  low  pressure  No.  IX  advanced. 

No  V  —From  the  10th  to  the  15th  the  pressure  continued  considerably  above  the 
normal  in  the  Middle  Pacific  coast  region.  The  central  highest  pressure  was,  appar- 
ently at  some  distance  olF  the  coast  and  oscillating  northward  to  the  North  Pacific 
coast'  and  southward  to  the  Soath  Pacific  coast.  On  the  14th  it  extended  southeast- 
Avard  and  on  the  15th  and  16th  it  gradually  disappeared  over  Arizona. 

No  VI  appeared  night  of  the  13th  in  the  extreme  Northwest.  The  a.  m.  minimum 
temperature  at  Pembina  on  the  14th  was  —28°.  It  moved  southward  very  rapidly 
durino-  the  day.  Morning  of  the  15th  it  appeared  as  a  naiTow  barometric  ridge  ex- 
tending from  the  Red  River  of  the  North  Valley  to  Texas,  with  decreasing  pressure 
and  minimum  temperature  of  -30°  at  Breckenridge.  Upon  this  and  the  following 
days  it  gradually  passed  south  and  eastward  across  the  Southern  states,  and  disap- 
peared ott"  the  South  Atlantic  coast. 

No.  VII.— Following  low  pressure  No.  X,  it  rapidly  advanced  southward  from 
British  America  over  the  Northwest  on  the  16th,  with  brisk  to  high  northerly  winds 
and  cold  weather.  Morning  of  17th  the  barometer  at  Breckenridge  read  30.66,  or  0.43 
above  the  normal.  The  a.  m.  minimum  temperature  was  below  zero  from  the  north- 
ern portions  of  Iowa  and  Nebraska  to  Wisconsin,  Minnesota,  Dakota  and  ISIontana ; 
—28°  at  Fort  Keogh,  —30°  at  Fort  Buford,  and  -38°  at  Fort  Garry.  During  the  day 
it  advanced  southeastward  to  the  Upper  Mississippi  valley,  with  a  pressure  slightly 
above  30.50  inches.  During  the  18th  it  began  breaking  up  as  it  passed  eastward  on 
account  of  the  development  of  low  pressure  No.  XI  in  the  Rocky  Mountain  region. 
Morning  of  the  19th  the  pressure  was  highest  in  the  South  Atlantic  states  and  Samt 
Lawrence  valley.  The  former  was  dissipated  during  the  day,  while  the  latter  rapidly 
passed  southeastward  over  Nova  Scotia  in  advance  of  low  pressure  No.  XII.  Caution- 
ary off-shore  signals  were  ordered  on  the  morning  of  the  17th  along  the  Texas  coast 
for  a  "  norther ;"  afternoon,  for  the  New  Jersey  and  northern  North  Carolina  coasts. 
Morning  of  the  18th  for  the  central  North  Carolina  coast ;  afternoon,,  they  were 
changed  to  cautionary  along  the  North  Carolina  coast.  Excepting  for  the  last  section, 
the  signals  were  only  justified  at  scattering  stations. 

No.  VIII.— The  southern  portion  of  this  extensive  high  pressure  area  was  felt 
throughout  the  Northwest  on  the  19th,  the  center  having  been  in  Manitoba.  Morning 
of  the  -iOth  the  minimum  temperature  at  Pembina  and  Fort  Garry  was  —40°  ;  barome- 
ter at  Fort  Garry,  30.71,  and  0.47  above  the  normal  at  Duluth.  As  it  moved  eastward 
to  the  north  of  the  lakes  it  produced  cold  weather  from  the  Northwest  eastward  oyer 
the  Lake  region  to  the  Saint  Lawrence  valley  and  'New  England,  with  brisk  to  high 
northerly  winds.  21st,  a.  m.  minimum  temperature  generally  below  zero  from  New 
England  to  the  northern  portion  of  the  Upper  Lake  region  and  —34°  at  Ottawa, 
Canada.  By  midnight  it  was  central  in  the  lower  Saint  Lawrence  valley  ;  barometer 
at  Father  Point,  30.88,  and  0.85  above  the  normal  at  Quebec.  22d,  as  low  pressures 
Nos.  XIII  and  XIV  approached  it  moved  eastward  beyond  Nova  Scotia. 
No,  IX,— -The  preesiu'e  began  to  iocrease  throughput  the  Northwest  on  the  22d,  witU 
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cold  weather.    The  midnight  temperature  at  Humboldt,  B.  A.,  was  -40°  thn 

otHer  advanced  southward  over  the  Northwest  toward  the  Southwest  witl  h^^h 
northerly  winds  and  gales  and  very  cold  weather.    On  thrmoinia-  of  the  24fT, 


ico;  at  Dodgejity, -lOoT-RochT-lS^  ;         ^  msLrifyo^TheTenjr  ^4^0^ 
olT.^^f'7f  '  ^'"^^^^  -59°.    Afternoon  barometer  ^at  Bre^Se  do"i?  or 
0.59  above  the  normal.    During  the  day  its  advance  reached  the  Texas  coast 
severe -  norther;"  maximum  hourly  wind  velocity  at  Indianola  46  miles  In' 
North  Pacific  coast  region  the  pressure  rose  to  about  O.CO  above  the  normal  2 


xw.u^  X  ^umu  coasi  region  tne  pressure  rose  to  about  O.CO  above  the  normal  2'Stlh 
the  highest  pressure  was  central  over  Indian  Territory  and  eastern  Or™on  in  th« 
morning;  minmium  temperature,  29°  at  Yuma,  -10°  at  Prescott  Arizona^and  ^^o 
at  Santa  F6.  UnusuaUy  cold  weather  prevailed  from  the  Pacific  coast  to  the  Mi^S 
sippi  valley.  In  Texas  and  New  Mexico  it  was  particularlVsevLe  Mornin^r^^^^ 
26th,  It  was  central  in  Texas.  During  this  and  the  following  days Tt  ffrSaUv  nasSed 
eastward  over  the  Southern  states,  with  diminishing  centraf  pressure  ^  P^''"*^ 


^r"    Y     'Ti  otciLca,  wii,u  uiminisning  central  pressure. 

R  -x^'u  T^?''*'  ^'^^'^  indications  of  the  approach  of  this  liigh  area  on  the 
British  America.    At  Battleford  (52°  41'  N.,  108°  30'  W  )   iL  flt,Zvl^l^^""  """^ 
ported  as -44°.    During  the  29th  It  rapidly  •^xt.ndec?  slieSwlToTeftL 
3* '-^^^^Upper  Lakes,  with  cold  northerly  winds.    Minimmn  temperZres  of-40° 
fh^^fhU    .  m  the  morning  at  Pembina  and  Fort  Garrv,  respectively  On 

the  30th  It  moved  toward  the  Samt  Lawrence  Valley,  producing  low  temperatures  in 
New  York  and  New  England  ;  minimum  -38°  at  Eockiiffe,  Canada  It  paZd^verLd 
beyond  the  Gult  of  Saint  Lawrence  on  the  31st.  Cautionary  si^^als  were  ordered  for 
northerly  winds  on  the  North  Carolina  coast,  and  off-shore^sigCls  from  New  J^^^^^^^^ 


lU  XilitU.   7  ^ 

^l°;i'^l'";^'^^'?  .deviations  of  the  barometric  readings  from  the  normal  flexures  indi- 
cate that  this  high  area  crossed  the  Middle  and  South  Pacific  coast  r4i?ns  ou''tJe 
^Oth  and  rapidly  extended  southeastward  across  the  Plateau  districts  toward  the 
fZf^T^-n^^  midnight  of  tlie  31st  the  pressure  continued  higTi  lVom  Cambm  a  to 
the  Lower  Ohio  valley,  and  highest  over  southern  Illinois  ^<i"ioiuia  to 

Areas  of  low  haromeler.-T^  enty-ono  areas  of  low  barometer  are  described  below 
Of  these,  three  have  crossed  the  entire  country  from  the  Pacific  to  the  Atlant^" 
Three  came  from  the  North  Pacific  coast  aud  died  out  in  the  Eocky  Mountain  i4t  o^^^^ 
Z^n-fl  ?T^''^  '^"'r'-''  •''"^^  to  the  westward  of  Manitoba ;  one  deve?™ed  n  Tfxas  '■ 
Z  oJ  /^ioaTorS'ne""  ^^^''^^"'^  "^^^  '  Cheiapeake  B^y^J 

r>..^H"!  ^T^r  ^^'^  '""™iag  of  tlie  Ist  the  pressure  was  below  the  normal  from  the 
lacilic  const  eastward  to  the  northwest,  and  decidedly  so  in  the  North  Pacific  coa^t 
region.  This  disturbance  passed  northeastward,  as  shown  on  Chart  No  raccomna 
i;:ttii:r™r'  ^■^•"■^  tl^^P^^elhc  coast  to  Montana,  ba]  clSngL'i|rsX" 

No.  II  developed  on  the  1st  from  the  same  low  pressure  as  No.  L    By  midui-rht  the 
baroinet^r  at  Omaha  had  fallen  0.31  inch  below  the  normal,  and  snow  was  ren^^^^^^^ 
enl    om  P'^'-'^^.S  ^'^^  ''^^^  1^8^  rains  and  snow  were  f re 

quditlioui  the  lakes  to  the  northwest,  with  occasionally  high  northerly  winds  over 

i' H,  ,T;.^;''?'V,       '"n'^^'  ^1  P^if^""^-^  ^'■^^'^^•■^^•'^  was  iery  much  de£^   Sy  the 
ng  1  pi  cssuro  to  the  northward.    3(1,  numerous  light  rains  fell  ftom  the  Gulf  states 
s  eHv^'^U  'rcv?n?  '  .L-'^7-nce  valley  partly  a^  snow  in  two  last  sections  An 
No  V    LSd  n  k  Lawrence  valley.    4th,  its  movement  over 

jnow  JxiigiaiKt  Mid  ihe  (jult  oi  baiiit  L;l,WI•onc(^  was  verv  i-mid  'ircnnnvi,,!,.,! 

;;!':;ir^lf^S;;:!;:;sS:.;;;:,L';;;';;r:!i-i^;;^^^^ 

No.  Ill  crossed  th,>  North  I'Mcili,.  ,.„:i,s|,  n'.j„„  ,.n  tl.n''M  i.vo.hicin..-  snnll,  .,-1  1 
on  coast,  aud  rainy  wcatlicr  liiciic.<  t,,  l,hiii,>  lli,rnmlh,-n,   IvTll'    '■  V-r 

The  midnight  baromrt..,-  -.U  Olyinpri,  w-i  I  0  1(;  l.l^L Iv  iV.!  ,,,'nM^  I' 

passed  into  west,. rn  (!ol,,r;Ml„,  wilh  »■  y  .uid  i-miiv  wca  Mut  '  I  mm  .  .,T."  mI 

vada,  :uid  lf(„.,J,  norMnv;,,nl,  tun          lo  snoV  i ,,  M onl  , ,r,  a ,  '     )     ^         ■  ' 

vaiiccd  tovv;iid  tho  MiNMi.ssippi  vallry,  with  11  '  ' 


it  ad- 
■,  partly  as 


snow  in  Minnesota  and  Dakota,  it  in 'creased  in  energy^  and  dev'eh.i,.' d  I'dl;  anaSo"^ 
barometrio  trough,  reaching  from  Minnesota  to  Toms  k  midnight.^  Thmulpr^stor^ 
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were  frequent  from  Texaa  to  the  Lower  Missouri  valley.  Before  recoveriug  the  nor- 
mal the  pressure  again  rapidly  diminished  on  this  date  in  the  North  Pacific  coast  re- 
gion; p.m.  barometer  at  Olympia  29.45,  or  0.65  below  the  normal.  Eainy  weather 
and  high  southerly  winds  prevailed  from  thence  to  Idaho,  Nevada,  and  northern  Cali- 
fornia. During  the  5th  this  second  disturbance  rapidly  advanced  southeastward  and 
united  with  the  first,  which  explains  the  northeastward  movement  to  Wisconsin,  as 
shown  upon  the  chart.  Eainy  weather  accompanied  them  from  the  Southern  states 
to  the  Upper  Lake  region,  and  partly  as  snow  in  the  Northwest,  and  gales  occasion- 
ally occurred.  At  Madison,  Wis.,  the  barometer  fell  to  29.30,  and  at  La  Crosse  to 
0.63  below  the  normal  at  midnight.  6th,  as  it  passed  into  Canada  the  rain  area  ex- 
tended to  New  England,  followed  by  clearing  weather  from  the  Southern  states  to 
the  northwest.  Marquette  a.  m.  barometer  29.27,  or  0.66  below  normal.  7th,  the  cen- 
tral depression  apparently  crossed  the  mouth  of  the  Saint  Lawrence,  with  frequent 
gales  thence  to  New  York,  New  England,  and  Nova  Scotia.  Maximum  wind-veloci- 
ties: Eed  Bluff,  SW.  32;  on  Pike's  Peak,  W.  56;  ludianola,  NW.  40;  Denison,  S.,  33; 
Fort  Griffin,  S.  40;  Dodge  City,  N.  40;  North  Platte,  SE.  42;  Cheyenne,  W.  50; 
Brookeuridge,  SE.  34  ;  Saint  Paul,  SE.,  and  Duluth,  E.  32 ;  Alpena,  SE.  30 :  Erie,  S. 
30 ;  Barnegat,  SE.  32 ;  Sandy  Hook,  NE.  32 ;  Wood's  Holl,  S.  E.  40 ;  Portland,  SE. 
34 ;  Eastport,  SE.  36 ;  Father  Point,  W.  45 ;  Mount  Washington,  S.  84  miles.  Morn- 
ing of  the  4th  cautionary  signals  were  ordered  for  Duluth ;  afternoon  for  the  remain- 
ing stations  on  Lake  Superior,  those  along  Lake  Michigan,  the  Texas  coast,  and  Port 
Eads,  mouth  of  the  Mississippi ;  midnight  for  Lakes  Huron  and  Erie,  and  warnings 
for  Canadian  stations  on  Lakes  Huron,  Erie,  and  Ontario.  Morning  of  the  5th,  for 
New  Orleans,  Mobile,  and  Pensacola  ;  midnight  for  Lake  Ontario,  Cedar  Keys,  Fla., 
and  along  the  Atlantic  from  Florida  to  Massachusetts,  and  warnings  for  Montreal, 
Quebec,  and  Ottawa,  Canada.  Afternoon  of  the  6th,  for  the  remaining  portion  of 
the  New  England  coast,  and  warnings  for  the  Canadian  maritime  provinces.  On  the 
morning  of  the  7th  those  from  New  Jersey  to  Massachusetts  were  changed  to  off-shore 
signals,  and  warnings  dispatched  for  Newfoundland.  They  were  well  justified,  except 
from  Florida  to  South  Carolina. 

No.  IV.— The  center  of  this  low  pressure  rapidly  passed  southeast  over  Washington 
Territory  on  the  6th.  The  7th  it  united  with  a  depression  in  the  Southwest,  which 
had  developed  from  storm  No.  Ill,  and  was  slowly  dissipated  over  Texas.  Eainy 
weather  accompanied  it  in  the  North  Pacific  coast  region,  changing  to  snow  toward 
Utah  and  the  Northwest,  with  high  winds  at  places.  In  anticipation  of  increasing 
northeasterly  winds,  with  snow,  from  southern  Lake  Michigan  to  Lake  Erie,  caution- 
ary signals  were  ordered  at  midnight  of  the  7th,  but  lowered  next  morning,  having 
been  not  justified. 

No.  V  — During  the  afternoon  of  the  7th  the  pressure  rapidly  diminished  over  the 
northern  half  of  California.  By  midnight  the  storm  center  was  between  San  Fran- 
cisco and  Eed  Bluff,  with  heavy  rain  and  gales.  Heavy  snow  fell  in  the  northern 
portions  of  Nevada  and  California.  Sacramento  barometer  0.49  below  the  normal. 
8th,  the  snow-area  extended  eastward  into  Dakota  and  Nebraska ;  a.  m.  barometer  at 
Salt  Lake  City  0.66  below  normal.  9th,  it  advanced  northeastward  toward  Wiscon- 
sin; the  barometric  gradients  became  quite  steep,  with  resulting  high  winds  and 
gales ;  a  deep  barometric  trough  formed  to  the  Southwest,  in  which,  as  the  wind 
shifted  suddenly  from  southerly  to  northerly,  a  tornado  was  caused  at  Eenick,  Mo., 
at  4  p.  m.  At  midnight  the  rain  area  extended  from  the  central  Gulf  States  to  the 
Lakes  and  Northwest,  partly  as  snow  in  last  district.  10th,  a.  m.  barometer  at  Du- 
luth 29.17,  or  0.82  below  normal.  Between  12  and  1  a.  m.  a  tornado  also  occurred  at 
Parker's  Station,  Scott  County,  Missouri.  As  the  depression  passed  into  Canada 
rainy  weather,  with  frequently  high  winds  and  gales,  prevailed  to  the  Gulf  and  Atlan- 
tic coasts,  but  clearing  at  night  to  the  Southwest  aud  Northwest  to  the  Ohio  valley. 
11th,  the  center  passed  north  of  the  mouth  of  the  Saint  Lawrence,  but  with  a  deep 
trough  extending  southwestward  toward  the  Gulf,  in  which  heavy  rains  fell.  Maxi- 
mum wind  velocities :  San  Francisco,  S.  34  ;  Sacramento,  SE.  32  ;  Pike's  Peak,  W.  44 ; 
North  Platte,  NW.  36;  Fort  Sill,  S.  32;  Indianola,  N.  39;  Bismarck  and  Pembina,  N. 
40 ;  Breckenridge  and  Duluth,  NW.  36 ;  Saint  Paul,  W.  40 ;  Milwaukee,  E.  and  W. 
36;  Alpena,  SW.  36;  Sandusky,  SW.  38;  Erie,  S.  38;  Saugeen,  W.  45;  Burlington, 
W.  35  ;  Mount  Washington,  SW.  84  miles.  On  the  9th  and  10th  thunder-storms  occa- 
sionally occurred  from  Iowa,  Wisconsin,  Michigan,  and  Ohio  to  Texas  and  Missis- 
sippi. Cautionary  signals  were  ordered  midnight  of  the  8th  for  the  Upper  Lakes  and 
Lake  Erie.  Morning  of  the  9th  for  the  Texas  and  North  Carolina  coasts,  the  latter 
in  anticipation  of  increasing  northeast  winds  in  connection  with  high  pressure  No. 
Ill,  while  warnings  were  telegraphed  for  the  Canadian  stations  on  Lakes  Huron, 
Erie,  and  Ontario  ;  afternoon,  for  Lake  Ontario ;  midnight,  for  the  New  Jersey  coast, 
and  warnings  for  the  Saint  Lawrence  valley.  Morning  of  the  10th,  for  Port  Eads, 
Norfolk,  Baltimore,  and  the  New  England  coast ;  midnight  and  following  morning, 
warnings  for  New  Brunswick  and  Nova  Scotia.  Afternoon  of  the  10th,  they  were 
ohange4  tQ  off-shore  at  Indig^nola,  G£(.lTOston,  and  Port  Eads;  afterqoou  of  the  lltJi, 


664 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


from  New  Jersey  to  Maine.  The  signals  were  fully  justified.  Those  ou  the  North 
Carolina  coast  were  continued  for  several  days  on  account  of  the  northeasterly  gales 
produced  by  high  pressure  No.  IV,  as  it  passed  eastward.  ' 

No.  VI.— There  was  a  slight  depression,  which  quickly  passed  southeastward  over 
the  North  Pacific  coast  on  tlie  9tlij  (iiid  died  out  over  lltali  on  tlie  lOtli,  It  was 
accompanied  by  rainy  weather  along  the  Middle  and  North  Pacific  coasts  and  snow 
thence  toward  Colorado  and  Wyoming. 

No.  VII.— The  southern  edge  of  this  disturbance  produced  rain  on  the  11th  along 
the  North  Pacific  coast  and  snow  thence  to  Utah  and  Montana.  12th  and  13th 
cloudy  weather,  with  generally  light  snow,  was  reported  from  Nevada  to  Dakota,  Mon- 
tana, and  changing  to  rain  toward  Idaho  and  Washington  Territory.  On  the  latter 
date  it  apparently  lost  its  identity  southwest  of  the  Lower  Missouri  ^'alley.  Maxi- 
mum velocity  on  Pike's  Peak  NW.  56  miles. 

Nos.  VIII  and  IX.— The  former  developed  off  the  western  Gulf  coast  on  tlie  13th 
producing  rainy  weather  in  the  Southern  states  with  increasing  northeasterly  winds| 
and  on  the  Texas  coast  northerly  gales.  14th,  by  afternoon  it  appeared  as  a  narrow 
barometric  trough  extending  from  the  Upper  Ohio  valley  southwest  over  Alabama 
into  the  Gull,  and  by  midnight  it  was  central  in  western  Pennsylvania.  The  latter 
rapidly  formed  in  the  morning  over  eastern  North  Carolina  and  moved  northeast 
along  the  coast,  causing  northeasterly  gales  in  advance  of  it.  Heavy  rains  fell  from 
the  Lower  Mississippi  valley  to  the  Atlantic  coast  and  Lower  Lakes,  and  ohanginc  to 
snow  in  the  northern  portions  of  New  England  and  the  Lake  region.  15th,  by  mid- 
night the  two  had  united  over  the  Gulf  of  Saint  Lawrence,  with  diminishino-  pressure 
at  the  center ;  Chatham,  29.20,  or  0.63  below  the  normal.  During  the  dav  it  was  suc- 
ceeded by  clearing  weather,  except  in  the  Lake  region  and  Saint  Lawrence  valley 
where  it  cleared  away  at  night.  Maximum  velocities :  Indianola,  N.  36  ;  Cape  May' 
NE.  32  ;  Atlantic  City,  NE.  37  ;  Barnegat,  NE.  36 ;  Sandy  Hook,  NE.  48 ;  Boston,  e! 
30 ;  Eastport,  NE.  35  ;  Duluth,  N.  32 ;  Sandusky,  SW.  34 ;  Buffalo,  W.  37 :  Mount 
WashingtoQ,  SE.  84  and  NW.  96  miles.  Cautionary  signals  which  had  been  ordered 
on  the  13th  for  the  preceding  disturbance  along  Lakes  Superior  and  Michigan  were 
continued,  as  well  as  along  the  North  Carolina  coast.  Morning  of  the  14th  they  were 
ordered  from  New  Jersey  to  Maine,  and  warnings  sent  for  the  Canadian  stations  iu 
Nova  Scotia  atid  New  Brunswick  ;  afternoon  for  Lake  Huron.  Noon  of  the  15th,  for 
Lake  Erie ;  afternoon  they  were  changed  to  off-shore  from  North  Carolina  to  New 
Jersey.  Except  over  northern  Lake  Huron,  they  were  generally  pistified,  as  shown 
by  the  preceding  velocities.    There  was  a  failure  to  order  signals  for  the  Texas  coast. 

No.  X.— On  the  15th  this  disturbance  advanced  southeast  from  British  America 
over  the  extreme  Northwest,  producing  light  snows  and  occasional  high  winds.  16th 
a.  m.  barometer  at  Omaha  0.50  below  normal.  It  passed  eastward  over  the  Lake  re- 
gion with  diminishing  energy,  and  snow  fell  from  Idaho  eastward  over  the  Lake  re- 
gion. Maximum  velocities :  Umatilla,  W.  32 ;  Virginia  City,  W.  32 ;  Cheyenne,  W.  50  • 
on  Pike's  Peak,  W.62;  Sandusky,  NW.  27  miles.  Cautionary  signals  were  ordered 
morning  of  the  16th  for  the  Upper  Lakes,  and  warnings  sent  for  Canadian  stations  on 
Lakes  Huron  and  Erie ;  afternoon  for  Lake  Erie ;  midnight  for  the  New  Jersey  coast 
(late).  For  the  larger  number  of  stations  the  signals  were  not  justified. 

No.  XI  slowly  developed  on  the  17th  east  of  the  North  Pacific  coast.  By  raid- 
night  of  the  18th  the  pressure  at  Boise  City  and  S.alt  Lake  City  was  0.40  below  the 
normal.  It  was  accompanied  by  light  rains  along  the  Middle  and  North  Pacific  coasts, 
and  snow  thence  toward  Dakota.  On  the  19th,  as  storm  No.  XIII  advanced  it  lost  its 
identity,  but  sent  out  to  the  Southern  states  a  slight  depression.  Afternoon  of  the 
last  date  signals  were  ordered  for  the  New  Jersey  coast  and  partly  iiistifiod. 

No.  XII  was  a  slight  disturbance  which  developed  over  the  Ujjper  Lake  region  on 
the  19th.  As  it  progressed  eastward  it  was  accompanied  by  numerous  lio-ht%nows. 
Cautionary  signals  wore  ordered  midnight  of  the  20th  for  iho  New  .loisoy  coast 
Morning  of  the  21st,  for  the  North  (^-iroliua,  conNt.  TIl(^  InJicv  avciv  lli.rli  north- 

erly winds  were  produced  .-ildiiu  i  h,^  vn-.^l  from  Nortli  ( '.-ivolin.-i,  lo  No\  a.  .Scoiia,  due  to 
the  advance  of  liigh  prcsHiii-e  No.  VJJI,  with  .-i.  h\vv\i  liaromcti  ir  <;i  ad  icnt. 

Nos.  XIII  and  XIV.— Tlio  fovnu^r  \va,s  :m  nnusii.ally  «^\l,'iisivc  :mi,I  M(-\.'l■<^  »Umn,  and 
oflectcd  the  cmtiro  country  during  its  p.issago,  <-\c(>iit  I'roni  I'Moi  ida,  l<i  ,Soiilli  Caroliu.a. 
During  the  d;iy  of  tho  18tli  the  pressure,  wiiich  had  liccii  li'K  lu-low  Hu^  normal  by 
low  pressure  No.  XI,  remained  stationary,  but  at  night  l'(>ll  rapidly,  \vii  h  heavy  raiii 
iu  northern  California,  19th,  early  in  the  morning  ,soni heard  )  l\  j'alcs  |in  \  ail(>d  in 
the  northern  half  of  California,  which  during  th(^dav  h.u  Krd  (.'.  soni bw cNirilv  and 
extended  to  Nevada;  in  Oregon  and  part  of  W.iNhin-ton  I'ci  i  iioi  y,  noiihca.sterly 
gales.  Rain  became  gener.-il  in  C.alilorniiii,  unnsii.-illy  hi  av\  in  noi  I  hcni  portion,  turii- 
iug  to  snow  tow.ard  Moul ana,  Idaho  and  \Vanlrin.';((>n  IVi  i  ilorv.  I!\  midnigiit  tho 
baromoter  at  Red  Blulf  fell  to  29.3'i,  or  0.76  Ix  low  normal,  '.'ill  h,  tho  rain  area  ex- 
tended to  New  Mexico  and  snow  to  Dakota,  wilh  lii.,'h  wiudH  .iinl  oahvs  .-it  many 

?oints.  21st,  its  movcmout  to  tho  lakes  was  very  rapids \yitli  j'vnrraliriiirlit  rains  in 
einiossee  i^iul  tho  Ol^io  vaUoy,  b)it  turning  to  fuio^y  Uwn.uy  (oYho  Nori  h\\  est,  Lakes, 
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and  Middle  States.  22d,  tlie  main  depression  was  gradually  dissipated  as  it  passed 
toward  the  Saint  Lawrence  valley.  No.  XIV  developed  on  the  Middle  Atlantic  coast, 
and  moved  northeastward.  The  gradient  became  very  steep  owing  to  the  presence 
of  hio-h  pressure  No.  VIII  in  front  of  it,  and  northeast  gales  with  heavy  snow  resulted 
alonS  ihe  coast.  During  this  and  the  preceding  day  thunder-storms  occurred  from 
Missouri,  Illinois,  Indiana,  and  Iowa  to  Tennessee.  Maximum  velocities :  San  i rau- 
cisco,  SE.  36;  Sacramento,  S.39;  Ked  Bluff,  SE.  52;  Los  Angeles,  SE.  27  ;  Winne- 
muoca,  SW.45;  Umatilla,  NE.  52 ;  Pioche,  S.  36;  Salt  Lake  City,  SE.  31 ;  Pike's  Peak, 
SW.68;  North  Platte,  SW.  40 ;  Dodge  City,  N.  40 ;  Indiauola,  S.  31 ;  Milwaukee,  E.  41; 
Alpena  SE.  40;  Erie,  S.  36;  Barnegat,  E.  32;  Sandy  Hook,  E.  44;  Boston  N.  oO ; 
Eastport,  NE.37  ;  Quebec,  E.gale;  Mount  Washington,  NW.  84  miles.  On  the  morn- 
ino-  of  the  21st,  cautionary  signals  were  ordered  for  Lakes  Michigan,  Huron,  and  Erie  ; 
afternoon  for  Lake  Superior,  and  warnings  sent  for  Canadian  stations  ou.  Lakes  Hu- 
ron and  Erie;  midulght,  for  Lake  Ontario,  continued  from  North  Carolina  to  JNew 
Jersey,  and  ordered  up  thence  to  Massachusetts,  also  warnings  for  Lake  Ontario  and 
Saint  Lawrence  valley.  Morning  of  the  22d,  for  coasts  of  New  Hampshire  and  Maine, 
and  warnings  for  Nova  Scotia.  These  signals  were  fully  justihed.  Ofl-shore  signals 
ordered  morning  of  the  22d  along  the  Texas  coast  for  a  "norther"  were  not  justified. 

Nos  XV  XVI,  and  XVII.— The  first  crossed  the  North  Pacific  on  the  21st,  and  Utah 
the22d.  It  was  accomnanied  by  rain  along  the  Pacific  coast,  and  by  snow  thence 
toward  Utah.  The  barometric  changes  show  that  the  second  depression  developed 
from  the  first  and  No.  XIII,  and  appeared  morning  of  the  23d  in  northeastern  Texas. 
Durino-  the  day,  as  it  progressed  northeastward,  threatening  and  rainy  weather  pre- 
vailed^from  the  Western  Gulf  states  to  the  Middle  states,  Lake  region,  and  JSortli- 
west,  generally  turning  to  snow  in  two  last  districts.  24th,  the  third  developed  on  the 
New  England  coast,  with  rain  and  snow.  Maximum  velocities  :  Ked  Blutt,  SE.  31; 
Winnemucca,  SW.  34 ;  Santa  F6,  SW.  29;  Fort  Sill,  N.  40 ;  Duluth,  N W.  40 ;  Alpena,,  E. 
29-  Wood's  Holl,SW.  34;  Eastport,  E.  28;  Mount  Washington,  NW.  90  miles.  Caution- 
ary signals  were  ordered,  morning  of  the  23d,  for  northern  half  ot  the  North  Carohna 
coast ;  afternoon,  for  New  Jersey,  Lakes  Erie,  Huron,  and  Michigan,  and  warnings  lor 
Lakes  Huron,  Erie,  and  Ontario  ;  midnight,  for  Lake  Superior,  and  off-shore  signals 
for  a  severe  "  norther"  along  the  Texas  coast.  Morning  of  the  24th  for  Lake  Ontario 
and  New  England  coast,  and  warnings  for  Nova  Scotia.  They  were  all  lowered  during 
the  24th  except  on  the  Texas  coast.  Along  the  Lakes  and  southern  New  England 
coast  they  were  justified  at  scattering  stations,  but  in  the  other  sections  quite  gen- 
erally During  the  25th  they  were  again  hoisted  from  North  Carolina  to  Maine,  and  m 
the  afternoon  changed  to  off-shore  from  New  Jersey  southward ;  also  the  remainmg 
stations  along  the  Gulf  coast  were  ordered  to  display  off-shore  signals.  The  latter 
were  reported  not  justified  ;  the  former,  justified,  except  at  scattering  stations  m  INew 

ifos^^VIII  and  XIX.— The  southern  edge  of  the  former  produced  rain  along  the 
North  Pacific  coast,  and  snow  thence  to  Idaho  on  the  26th,  also  occasional  snow  in  the 
Upper  Lake  region.  On  the  27th  it  moved  southwestward  toward  Kansas,  under  the 
influence  ofNo. XIX, which  was  central  over  the  North  Pacific  coast  at  midnight; 
Olympia,  barometer  0.64  below  the  normal.  The  pressure  was  decidedly  below  the 
normal  from  the  Pacific  coast  to  the  Northwest  and  Southwest.  Threatening  and 
rainy  weather  prevailed  in  the  North  and  South  Pacific  coast  regions,  Arizona,  and 
western  New  Mexico.  Snow  occasionally  fell  from  Nevada  to  eastern  Washington 
Territory,  Idaho,  Montana,  and  Dakota.  28th,  No.  XIX  lost  its  identity  at  night  in 
the  Eocky  Mountain  region,  while  No.  XVIII  moved  toward  the  Lake  region  with  in- 
creasing energy.  Eainy  weather  accompanied  it  in  the  Pacific  coast  regions,  Arizona, 
New  Mexico,  and  the  Ohio  valley,  and  frequent  snow  to  the  northward.  At  Leaven- 
worth the  afternoon  barometer  read  29.31,  or  0.70  below  the  normal.  29th,  it  rapidly 
passed  northeast  to  the  Gulf  of  Saint  Lawrence,  leaving  a  narrow  barometric  trough 
extending  southwestward  to  Texas,  in  which  rains  were  frequent,  partly  turning  to 
snow  to  the  northward.  Maximum  velocities :  Pike's  Peak,  S  W.  56  ;  Cheynne,  W.  44  ; 
Dodge  City,  SW.  45  ;  Bismarck,  E.  32 ;  Duluth,  NE.  28  ;  Milwaukee,  SW.  28  ;  on  Mount 
Washington,  W.  105  miles.  Cautionary  signals  were  ordered  morning  of  the  27th  tor 
MUwaukee,  Grand  Haven,  and  Ludington,  on  Lake  Michigan  (the  display  of  signals 
being  ceased  at  the  other  Lake  stations),  but  reported  as  not  justified.  Warnings 
were  also  sent  for  the  Canadian  stations  on  Lakes  Huron,  Erie,  and  Ontario,  and  bamt 
Lawrence  valley.  Signals  were  also  ordered  the  28th  for  the  Texas  coast  and  East- 
port,  but  not  justified ;  also,  warnings  for  Lake  Huron.  ^      1    J.      •  1,4.  jr+T, 

No.  XX.— This  disturbance  was  central  north  of  Minnesota  and  Dakota  night  ot  tne 
30th ;  its  progress  southeast  over  the  Lower  Lakes  on  the  31st  was  very  rapid,  accom- 
panied by  fresh  to  very  brisk  winds,  except  on  Mount  Washington,  where  a  hurricane 
velocity  (the  highest  for  the  month)  was  recorded.  Snow  frequently  tell  trom  the 
Northwest  and  Lake  region  to  the  Saint  Lawrence  valley  and  New  England,  and  rain 
thence  southwestward  to  New  Mexico  and  the  Southwest.  Maximum  velocities:  Vir- 
gmiaCity,N,30;  Pembina,  S.  34 ;  Cleveland,  SW,  ?«;  Mount  Washington,  W.  Ul  miles. 
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No.  XXI. -The  center  of  this  sto™  ifas^  J  po«?w  f  f.^^^'^*''!^*  scattered  stations, 
north  of  the  limit  of  the  Sign^  ServTci  Sons  XJl^T.*^" 
along  the  North  Pacific  coast,  while  hi^hZXrlv  win.?  ^^l^V'''?^  weather  preTailed 
thence  to  Montana  ;  at  Portland,  Ore^ts  25  miST^n  ^ere general  from 

Montana,  southerly  gales  :  North  PKtte%^-^  it '  I  ""^^^  ^^^"■'^  ^"^^  Assiniboine, 
January  Eeview.     ^       '  ®-  subsequent  history  belongs  to  the 

INTERNATIONAL  METEEOLOGT. 

lVin!!c^et7^f;^^^^^^^  -5       — P-y  the  present  Eeview.  No. 

and  neighboring  Set  anrcrt,lir  rrr;^^^^^^^^ 

based  npon  observations  made  on  board  of  nefrlv  200  i  November  1879.  It  is 
collected  from  various  sources  or  rece  ved  directyyot  7^'^^  ^^^^e  ^^e^ 

s^sS:i^;^^Sr^a£SH 


t4^??reif  eStS^eT^S  foc^S^^^ ^  ^^^1^':^%^'^'  ^^^.^ 

s^nXyt^^-pthM^^^^ 

logical  conditions  existing  Tver  tL  north  Atl 4 t^c  W  *°  ^e  formed  of  the  meteoro- 
allels,  during  the  entire  month    irthe  fnlln*^^^^  35th  and  55th  par- 

referred  to  unless  specially  noted    Thf  moTtlf  o.'^rf  '"^^^^^  '^^^^ 

central,  respectively  to  thLorth  of  Wrz^^Lj^nd  J^' m  °^  VTessme, 

former  being  a  continuation  of  low  arerNo  t4  ^il  o^er  Norway  and  Sweden,  the 
Eeview,  whtle  the  latter  had  apparentlv  advan^^^^^^^  chart  No  I  of  the  October 

coast.    Areas  of  high  pressure  eSedLerth^  ^lf    ^'''***^^  ^^^^  Norwegian 

moving  eastwardlyt  aLl  oZ  the  eltern  po'ti^  United  Sta%s, 

southeastwardly.    On  the  1st  hrkWn  ?  ,  Atlantic,  moving  slowly 

65°  to  450  W.,  and  l^it  Ssterly  wffds ?ron! w''^^^  ^  ^^^^^^  prevafled  from 

pressure  rose  over  t&  west  AtlanTirand  BrH^^^  as'theti'l'^'*-        t,he  2dthe 

ward  and  the  low  area  north  of  NewfoundlaS  northward   wS,''''"''i  ^^'^^^ 
seas  continued  in  the  vicinitv  of  the  Pinnlt;  r>f  Westerly  gales  and  high 

abandoned  in  43o  N.,  59°  W  )Vut  theifct  ea.twn^^^  ^""^^^  ^^'''^  ^^s 

erly  winds.  3d,  area  of  highik  pJessu?e  ceSll  oJi^'t^^^     '""''^^^te  southerly  to  east- 
«f  Ireland,  and  extending  to  iXVcnce  ovS  aTwJ^^^ 
winds  between  10°  and  25oV. ;  southwest  wTudstuSlUSo^N^  r^U 
ure  over  western  At  antic  rapidlv  diminishin..- in  aooucbU"  JN.  35°  W. ;  press- 

No.  I,  chart  I,  November  revX)    4th  area  <ff^  i  ^""^  ""^"l       "  ^^^^  ^^^^ 

(Valentia,  barometer  30.67  incTes  ovl^^'^tlina^^^^  T*?^  ^^^^'^^^^ 

to  40°  W.  ;  low  area  No.  II  moved  rinidlv  imXwI"^  ^^"^^^^tl^en 
and  4th,  accompani,.,l  bv  sevTo  went!  er  wm  «  ^^^^^^^  "'S^it  of  tho  3d 

from  Labrador  t-  the  liankr.  f  NowlV,  ,,',.  H    1  5°,'^-  ^'^''^^^  ^""^  «r  rain 

eastern  portion  of  tho  U  cd  S  nt,  7  v  ,?  '  V  '''"f  T.?  ^"S^  Pressure  over  the 
tho  east  Atla,ntic,  slowly  moy^al^nlu^rf^'^^^  of  high  pressure  over 

calm),  while  low  kr.vt  No  I  ,  h  J^^^  wind 
from  30°  to  4.5°  W.,  \n  .■Mh-uice  ..I'  I  nV  ,r w  tt"''^^  •  r*''"  ^P^'^'^'^^J southerly  gales 
west  Atlantic,  pr.'c.'.lod  bv  cold  unrihJ.^it-u"  ',  "  ,  ^'"^'"S  pressure  over  the 
On  tbis  dM,v,5tl,,  two  v,^sL^ls  „vr     is,  !  n  '"""'■^''""1  ^'^l^'^^  s"ow  off  Capo  Sablo. 

27°  W.,  wliich  prol.ibly  moved    ,  ■  n    i-  1  ,  1     i'  '"''''■'^''"i'^  ('""^  "f^a  No.  IV)  in  21° N., 
countnn.d  o„  tl 'e  L.ttrrdnv  in  I'oo  N   "  '    v  '  ii(  h  ?ni  7M.7h         f  ''"rV*^V  -''"'^  ^^''^^ 
over  tbo  l.:a.st  Al  lantic  ,„„v,-d  soni  InV  ml  v,.;.  .  "u>ceut«-o(  lunju.st  pressure 

oteral.V..vlen(ia...,,l,on(,     .7.    ,r;H  ,  \ 

are;,,iNo.  11  move,!  norlJ  A^  v-  n     ' S'''"-"^ 


lia,rom- 

,      ■     ,,     ..  / ) ;  low 

norlh  w.Mo  r..|,nr|,,.,l  from  m  'lo^l'pw'^iZu^  ^:  '''' ^''''""^^      " '"^'^ 

•i'v     i,i.,h  or  v„,,i;,,i,in  winds.  Htb  M'nlii;  /! ^^■e«tAtlan- 

Islcs  ;u><l   l'V.,,,„„  l.vrloiHlv  dull   o-  1  I'-uioim^   lollowr.l  .M.Ttbo  Hritlsh 

:::;.n:\;;'s;:;l,;;:r.''^.:::,':;:':;- 
Sd;'r;:i;ri!^;;::;:::S:;v:::^^^ 

prccedino-  .I:,VM,  l,..|,t  I        olr      „    '      ,      "'"'''i"]^       N,^w  Ion  ,„l  I.mmI  ;  a;,  on  (bo  two 

tolju!  north  or  scot,;,:;;;wi,n;;";;:;;;';:!:,^;;",l;         i;:;— ;    N  i'.=.ppoare,i 

preceded  by  light  southerly  winds  I,,.  \\  '  i-, ,,  1 .  ,  ,  "V  ''  v 'i'  N.nvlo.uullimd. 
Jviro|)o;  smnll  area  of  high  proNMiro  ,s|iii  nMn  nV  in       ,  ,  1        ' ', 

  b    J  •'"'■'••II  over  Uie  (^ast  Atlantic, 
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preceded  by  northwesterly  gales  over  the  British  Isles  and  Channel ;  low  area  No.  V 
slowly  advanced  eastward  to  mid-ocean,  with  increasing  energy,  preceded  by  severe 
southerly  gales  between  30°  and  35°  W. ;  S.  S.  Leipzig  (49°  ^-.yN.,  31°  44'  W.,  at  7.35 
a.  m.,  Washington  time)  reported  bar.  29.56,  or  750.8,  wind  south,  force  9,  cloudy, 
heavy  sea  from  south;  S.  S.  Indiana  (50°  34'  N.,  31°  40'  W.,  7.35  a.  m.,  Washington 
time),  bar.  29.36,  SSE.  9,  cloudy,  heavy  SSW.  sea ;  in  38°  N.,  42°  W.,  a  northwest  hur- 
ricane was  reported,  lasting  3G  hours ;  vessel  hove  to  under  bare  poles  for  12  hours. 
13th,  the  small  area  of  high  pressure  (about  30.30,  or  769.6)  over  the  east  Atlantic 
moved  slowly  southeastward  toward  the  Bay  of  Biscay,  while  the  low  area  No. 

V  remained  almost  stationary,  and  with  diminishing  pressure  at  the  center  over 
mid-ocean;  S.  S.  Leipzig  (49°  4'  N.,  36°  40'  W.,  7.35  a.  m.,  Washington  time),  bar. 
29.43,  or  747.4,  wind  N.,  force  7,  cross-seas  from  N.  and  S.,  cloudy  with  much  hail ;  S.  S. 
Indiana  (49°  03'  N.,  38°  20'  W.,  7.35  a.  m.,  Washington  time),  bar.  29.20,  or  741.7, 
NNW.,  force  9,  heavy  NW.  sea,  and  cloudy;  northwesterly  winds  prevailed  thence  to 
the  Banks  of  Newfoundland,  and  northeasterly  backing  to  northwesterly  winds  oft" 
the  Nova  Scotia  coast,  as  low  area  No.  VIII  moved  southeastwardly.  i4th,  as  low 
area  No.  VII  continued  its  eastward  march  toward  Russia  the  pressure  rose  rapidly 
over  Norway  and  Great  Britain,  and  including  the  small  area  over  the  Bay  of  Biscay, 
formed  an  extensive  area  of  high  pressure  covering  the  whole  of  western  Europe, 
accompanied  by  quite  low  temperatures  and  clear,  frosty  weather;  southeasterly 
winds  and  rising  temperature  along  the  Spanish  and  Irish  coasts;  the  low  areas  Nos. 

V  and  VIII  appeared  to  move  southward,  and  possibly  formed  an  extensive  area  of 
low  pressure  to  the  westward  of  the  Azores;  severe  northerly  gales  between  40°  and 
50°  W. ;  small  area  of  high  pressure  over  Nova  Scotia,  moving  eastward  during  the 
day  over  the  Banks  of  Newfouudland,  with  diminishing  pressure.  15th,  high  area 
over  western  Europe,  moved  southward,  accompanied  by  quite  low  temperatures 
over  England,  France,  and  northeastern  Spain;  low  area  No.  V  (and  VIII"?)  central 
near  the  Azores  (reports  from  the  Azores  not  yet  to  hand)  as  a  very  severe  storm ;  in 
41°  N.,  36°  W.,  the  Warren  Hastings  was  thrown  on  her  beam  ends  during  a  heavy 
northerly  gale  and  sea,  the  man  at  the  wheel  was  washed  overboard,  and  the  vessel 
afterwards  abandoned;  in  27°  N.,  36°  W.,  bark  Alida  had  heavy  gale  from  WSW., 
lasting  36  hours;  and  several  vessels  afterward  put  into  Fayal  for  repairs,  having  had 
bulwarks  stove,  &c.,  duriug  this  storm.  Falling  pressure  over  the  Banks  of  New- 
foundland in  advance  of  low  area  No.  IX.  16th,  highest  pressures  over  western 
Europe  (30.59,  or  776.9,  at  Ushant) ;  low  pressure  over  the  Atlantic,  with  centers  of 
depression  probably  southwest  of  the  Azores  (falling  pressure  and  rough  sea  at  Fun- 
chal),  and  to  the  northeast  of  Newfoundland.  17th,  high  pressures  over  western 
Europe  (30.56,  or  776.1,  at  Rocheforc).  while  a  small  area  of  low  pressure  passed  east- 
ward north  of  Scotland ;  falling  pressure,  with  high  southeasterly  winds  and  rough 
sea  at  Funchal;  low  area  No.  IX  to  the  northeast  of  Newfoundland,  accompanied  by 
SW.  to  NW.  gales,  high  seas  and  heavy  rain  from  30°  to  45°  W.,  in  about  51°  N.  • 
rising  or  high  pressures  and  northerly  winds  thenee  to  the  coast  of  the  United  States! 
18th,  high  pressures  continued  over  western  Europe  (30.46  inches,  or  773.6™°\  at  Bor- 
de  aux) ;  high  southeasterly  winds,  falling  barometer  and  high  sea  at  Funchal ;  low 
area  No.  IX  probably  central  about  55°  N.,  30°  W.,  with  increasing  southwesterly 
winds  to  the  southward ;  higher  pressures  and  light  variable  winds  thence  to  the 
Banks  of  Newfoundland ;  low  area  No.  X  rapidly  moved  northeastward  from  Cape 
Henry  to  south  of  Cape  Sable  as  a  very  severe  storm.  S.  S.  Leipzig  (on  the  18th,  at 
7.35  a.  m.,  Washington  time,  in  43°  1'  N.,  59°  46'  W.,  and  19th,  same  time,  in  41°  42' 
N.,  64°  40'  W.)  reports  18th,  8  p.  m.,  rapidly  increasing  SE.  wind  and  sea,  with  heavy 
ram,  barometer  falling  rapidly  to  29.476,  or  748.8;  19th,  3.00  to  3.20  a.  m.,  fog;  6.30 
a.  m.,  wind  shifting  toNNE.,  with  rapidly  increasing  northerly  sea  and  rising  barome- 
ter. 19th,  high  pressures  over  the  whole  of  northern  Europe  (30.57,  or  776.4  at  Stock- 
holm, and  30.40,  or  772.2,  at  Mullaghmore) ;  rapidly  falling  pressure  over  Spain  and  at 
Funchal,  with  continued  high  SSE.  winds  and  rough  sea  at  latter  place ;  low  area  No. 
X  rapidly  moved  eastward,  accompanied  by  severe  weather  to  30°  W.,  but  it  is  hardly 
possible  to  locate  its  center  for  that  day,  owing  to  the  large  depression  which  existed 
over  that  portion  of  the  Atlantic  at  the  time.  Low  area  No.  XI  moved  northeastward 
at  some  distance  off  the  coast  of  the  United  States  as  a  very  severe  storm ;  it  was 
described  as  low  area  No.  XII,  chart  No.  I,  November  review.  20th,  highest  pressure 
over  northern  Europe  (Stockholm,  30.75,  or  781.1™^) ;  extensive  area  of  low  pressure 
over  the  east  Atlantic,  and  rapidly  falling  pressure  over  the  whole  of  western 
Europe,  with  the  center  of  depression  probably  near  Funchal ;  steamer  Roscommon  is 
reported  to  have  capsized  and  foundered  at  1.20  p.  m.  in  37°  40'  N.,  24°  12'  W.  Low 
area  No.  XI  moved  rapidly  over  Nova  Scotia  as  a  very  severe  storm,  the  accompany- 
ing gales  extending  eastward  to  37°  W.  2l8t,  the  two  large  areas  of  low  pressure 
over  the  Atlantic  were  probably  central  near  Funchal,  where  the  wind  had  shifted  to 
a  NNW.  gale,  with  very  high  seas,  and  to  the  north  of  Newfoundland,  separated  by  a 
ndge  of  higher  pressure  over  mid-ocean;  southerly  to  westerly  gales  attending  the 
latter  depression  prevailed  south  and  eastward  to  38°  N.  and  40°  W.    On  the  night  of 
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the  20t]i  a  very  fjevero  "norther,"  accompanied  by  heavy  rains,  commenced  at  Aspin- 
wall,  C.  A.,  which,  according  to  reports,  continued  -with  great  violence  to  the  24th 
doing  an  immense  amount  of  damage  to  shipping,  wharves,  and  railroad  stock.  22d' 
rising  pressure  over  the  Atlantic  between  40°  and  50"  N.,  with  easterly  to  southerly 
winds  Irom  the  European  coast  to  40°  W.,  and  brisk  to  high  westerly  winds,  gales 
and  high  seas  thence  westward  to  the  American  coast ;  at  Funchal  the"  wind  returned 
to  the  south.  A  subsidiary  area  of  low  pressure  No.  XIII  moved  from  near  Cape  Liz- 
ard, England,  northeastward.  2:M,  pressure  probably  about  normal  over  the  East 
Atlantic,  with  gentle  or  moderate  winds ;  a  large  area  of  low  pressure  existed,  how- 
ever, to  the  southwest  of  Funchal,  where  high  SSE.  winds  and  rough  seas  continued- 
m  22°  35'  N.,  18°  40'  W.,  bark  Janet  was  abandoned  during  a  gale  from  SW.  to  SSW.' 
The  record  of  this  vessel  in  reference  to  the  meteorological  conditions  over  this  part  of 
the  Atlantic  is  interesting;  on  the  7th,  in  30°  30'  N.,  24°  40'  W.,  the  captain  reports 
"a  very  heavy  gale  from  the  SE.,  which  hauled  to  N\V.  (see  area  No.  IV),  vessel 
was  hove  down,, lost  portions  of  rigging,  &c.,  and  had  decks  swept ;  after  gale,  tried 
to  make  Canary  Islands,  but  the  wind  coming  out  ahead,  had  to  keep  vessel  south  • 
went  along  at  about  200  miles  a  day,  and  hoped  to  get  the  NE.  trades,  but  there  were 
none ; "  vessel  abandoned  on  23d,  as  above.  An  extensive  area  of  high  pressure  (30.40, 
or  772.2,  at  Saint  John's,  Newfoundland),  covered  the  western  Atlantic,  and  lio-ht  to 
moderate  winds  prevailed  from  Valentia  to  the  American  coast.  24th,  large  area  of 
depression  to  the  westward  of  Funchal,  where  fresh  southerly  winds  and  rough  sea 
prevailed,  while  in  34°  27'  N.,  28°  51'  W.,  a  NE.  gale  and  heavy  sea  were  reported, 
during  which  bark  Olive  was  abandoned,  the  crew  beiag'  taken  on  board  U.  S.  S. 
Constellation.  The  large  area  of  high  barometer  moved  eastward,  and  rapidly 
extended  its  influence  to  Great  Britain  and  Norway,  with  northerly  to  easterly  winds, 
thence  over  the  Atlantic  to  45°  W.  An  area  of  low  pressure  "(No.  XIII,  chart  I^ 
November  review),  moved  northeastward  over  Newfoundland  with  stormy  weather' 
followed  by  a  high  pressure  area  off  the  coast  of  the  United  States.  25th,  large  area 
of  high  pressure  over  Northern  Europe  (Stornoway,  30.50,  or  774.7,  and  Stockholm, 
30.66,  or  778.7) ;  large  area  of  low  pressure  between  the  Azores  and  Canary  Islands 
(Funchal,  29.57,  or  751.0,  SSE.  winds,  and  very^  high  sea) ;  rising  and  moderately  high 
pressures,  with  light  winds  over  the  west  Atlantic.  26th,  high  but  fiiUing  pressure 
over  northern  Europe  and  northern  part  of  the  Atlantic  (MuUaghmore,  30.41,  or 
772.4);  with  easterly  winds  from  Valentia  to  45°  W. ;  large  area  of  low  pressure  near 
the  Madeira  Islands  (Funchal,  29.34,  or  745.1,  S.  gale  and  high  sea);  secondary 
depression,  No.  XVI,  formed  over  the  western  Mediterranean ;  low  area  No.  XV  to  the 
north  of  Newfoundland,  moving  eastward  ;  higher  pressures  and  northwesterly  winds 
thence  south  and  westward.  27th,  large  depression,  central  over  the  Atlantic  north 
of  Fuuchal,  extending  eastward  over  Spain  and  the  western  Mediterranean ;  high 
area  to  the  northwest  of  Ireland,  gradually  dimiuishiug  in  extent  and  pressure,  with 
easterly  winds  from  Valentia  to  35°  W. ;  low  area  No.  XV  probably  moved  southeast- 
ward, but  with  little  energy,  as  shown  on  chart ;  rising  pressure  over  Newfoundland 
and  southward,  with  northwesterly  winds  extending  eastward  to  50°  W.  28th,  area 
of  low  pressure  ]>assed  eastward  over  Spain,  Avhile  the  small  area  of  high  barometer 
to  the  west  of  Ireland  dimiiiisliod  in  oxicnt  and  pressure.  At  Fuuchal,  the  wind 
changed  to  N.  higli,  willi  ri.sing  pic.ssiir«i  and  moderating  sea;  easterly  winds  pre- 
vailed from  the  Iiisli  an<l  ImviicIi  constH  to  W.,  which  'increased  to  a  fresh  gale  in 
47°  N.,  15°  W. ;  low  area  No.  XV  wa.s  ])ioh:iblv  central  near  45°  N.,  40°  W.,  but  with- 
out much  energy  ;  high  pressure  and  light  winds  over  tlio  M'esteru  Atlantic.  29th  and 
30th,  area  of  lowest  pressure  over  tint  Mcdilcrra.noan  ;  high  pressures  north  of  .50°  N., 
from  15°  to  45°  W.,  with  ea,sterly  Avinds  near  that  parallel ;  low  area  No.  XV  probably 
central  about  40°  N.,  40°  W.,  but  with  little  energy;  low  area  No.  XVI,  chart  I, 
November  Review,  iuovchI  (iastward  north  of  Newfoundland  on  the  30th,  followed  by 
high  pressures  on  the  American  coast. 


TEMPKRATUI?E  OF  TIIK  AIR. 

The  general  distribution  of  touipi-raiuro  for  tlio  inonlli  is  shown  by  the  isothermal 
lines  and  IL^incs  npon  chaTt  No.  1 1.  Upon  tlui  i  i-Iit  Mi(l(<  of  lll(^  same  rliar(,  will  bo 
found  a,  la.l.ld  giving  tli(>  a.V(■ra,g(^  (cnipeiaJ  niv,  by  disl  ricts  for  i  )c<vni  liei-  Cor  s.-veral 
years  and  ol'  tiiis  year.  From  New  I'ai.vianil,  (Jm  i.dwcv  l;aJ<(^  rrgion  and  Ohio  vall(\v, 
southwestward  to  the  Gulf  and  num I  li<'anlvi  ii  Uorky  Mountain' i;l(>|n-,  and  for  Boi'so 
City,  Idaho,  the  average  is  higliri-  Ihan  nsnaJ,  llir' ;;r(  :it('t;t  <li|■^(■l■^•n(■c^  hoiu"  for  1h(i 
South  Atlantic  ntntm.  At  Sal't  Lake  City  it  has  boon  normal.  In  all  the  o7.her  dis- 
tricts it  lias  averaged  lowiM-  lliau  iisuaJ,  (Especially  in  the  Missouri  ami  Rod  Eivor  of 
the  North  vallc.ya. 

MuiiiiiHin,  irmiirnihin  s.  -Maine, :  —26°  at,  "Orouo  and  —15°  at  Eastport.  Mw  Hamp- 
fihir,;:  '  on  Monnt  Wanhingtou  and  —14°  (it  'Grafton.  IWmonl :  -2.S°  at  Newport 
and  —19"  a.t  i:Mi  lM,;.,ion.  MaHmc.hitHvUH :  — G°  at  *A.idiei-Nt  and  (K^  at  lioHtou  and 
Ppnugheld,,    /;/(.-,/.■  i,i„ml:  7"  ill,  JMevvuprt.    Connocihiii  ■      ;.t  aud  4"  at 
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New  Haven.  New  York:  —24°  at  *Madisoii  Barracks  and  *Schroon  Lake,  —20°  at 
*Plattsburff  Barracks,  —7°  at  Oswego,  1°.5  at  Buffalo,  and  11°  at  New  York  City. 
Perms iilvania :  —7°  at  *Dyl3erry,  3°  at  *Catawissa,  5°  at  Pittsburgh,  and  11°  at 
Philadelnliia.  Delaware:  18°  at  ''Dover.  Mari/larid :  G°  at  ''Emmittsburg  and 
13°  at  Baltimore.  District  of  Columbia:  13°  at  Washington.  Virginia:  10°  at 
*WYtheville  and  25°  at  Norfolk.  West  Virginia:  7°  at  *Helvetia  and  18°  at  Mor- 
gantown.  North  Carolina :  8°  at  *Highlauds,  24°  at  Wilmington,  and  33°  at  Cape 
Hatteras.  South  Carolina:  26°  at  *Aiken  and  34°  at  Charleston.  Georgia:  17^ 
at  Atlanta  and  33°  at  Savannah.  Florida:  28°  at  Pensacola,  36°  at  Cedar 
Keys  and  Jacksonville,  and  68°  at  Key  West.  Alabama:  16°  at  *Green  Springs 
and  24°  at  Mobile.  Mississippi:  18°  at  *Fayette  and  19°  at  Vicksburg.  Louisiana: 
18°  at  Shreveport  and  32°  at  New  Orleans.  Texas :  —10°  at  Fort  Elliott,  2°  at  Pilot 
Point  and  Graham,  9°  at  Denison  and  Mason,  10°  at  Stockton  and  Uvalde,  27°  at 
Brownsville  and  Rio  Grande,  and  24°  at  Galveston.  Ohio :  —15°  at  *Wooster,  —1°  at 
Cleveland,  5°  at  Columbus,  and  11°  at  Cincinnati.  Kentucky:  12°  at  Louisville.  Ten- 
nessee: 10°  at  *McMinnville  and  Knoxville.  ^rfcansas  ;  10°  at  *Mount  Ida  and  16°  at 
Little  Rock.  Michigan  :  —14°  at  Escanaba,  —9°  at  Marquette,  —5°  at  Alpena,  —  '°  at 
Detroit  and  Port  Huron,  —3°  at  "Lansing,  and  6°  at  Grand  Haven.  Indiana  .-2  at 
*Wabash,  5°  at  Indianapolis,  and  9°  at  *New  Harmony.  Illinois  :  —16°  at  *Riley  and 
*Belvidere,  —2°  at  Chicago,  and  12°  at  Cairo.  Missouri :  —17°  at  "Oregon,  —11°  at 
"Kansas  Citv,  and  —1°  at  Saint  Louis.  Kansas :  —16°  at  *Fort  Wallace,  —13°  at  Dodge 
City,  and— 8°  at  Leavenworth.  Wisconsin  :  —32°  at  *Neillsville,  —26°  at  La  Crosse, 
and  12°  at  Madison  and  Milwaukee.  Iowa:  —35°  at  "Cresco,  —27°  at  *Vail,  — 19°  at 
Dubuque,  and  —16°  at  Des  Moines.  Nebraska :  —37°  at  *Fort  Sydney,  —27°  at  North 
Platte  and  "Genoa,  and— 17°  at  Omaha.  Indian  Territory  :  2°  at  Fort  Sill  and  4°  at 
Fort  Gibson.  Minnesota  :  —40°  at  Breckinridge, — 39°  at  Saint  Paul ;  and  — 34°  at 
Duluth.  Dakota  :  —59°  at  Pembina,  —46°  at  Fort  Buford  and  Fort  Keogh,  -38°  at 
Bismarck,  —34°  at  "Olivet,  and  16°  at  Deadwood.  Colorado  :  —31°  on  summit  of  Pike's 
Peak,— 19°  at  "Fort  Garland,  and  17°  at  Denver.  A^cic  JLf exico ; —22°  at  "Fort  Union, — 
13°  at  Santa  F6,  and  16°  at  La  Mesilla.  Wyoming  :  —34°  at  "Fort  Fred  Steele  and  — 
24°  at  Cheyenne.    Utah :  22°  at  "Coalville  and— 10°  at  Salt  Lake  City.  Nevada: 

 20°  at  Winnemucca,  — 13°  at  Pioclie,  and  —11°  at  "Carson  City.    Arizona  :  — 18°  at 

Prescott,  —2°  at  Apache,  0°  at  Phoinis,  and  27°  at  Yuma.  Idaho :  —30  at  "Fort  Hall, 
and — 4°  at  Boise  City.  Montana  :  —36°  at  Virginia  City.  California :  15°  at  San  Gor- 
gonio,  25°  at  Red  Bluff,  Sacramento,  and  Princeton,  32°  at  San  Diego,  and  34°  at  San 
Francisco.  Oregon :  — 14°  at  Umatilla,  3°  at  Portland,  and  7°  at  Roseburg.  Washing- 
ton Territory :  — 17°  at  Dayton  and  10°  at  Olympia.  In  northern  New  York  and  New 
England,  the  minimum  temperatures  occurred  on  the  21st  and22d,  accompanying  high 
pressure  No.  VIII.  In  all  the  other  sections  they  accompanied  high  pressure  No.  IX, 
and  prevailed  as  follows :  From  the  North  Pacific  coast  to  Dakota,  on  the  23d  and 
24th  ;  from  the  Middle  and  South  Pacific  coasts  to  Minnesota,  Iowa,  Kansas,  Indian 
Territory  and  New  Mexico,  on  the  24th  and  25th ;  from  Texas  to  the  Upper  Lakes, 
Lake  Erie,  Ohio  valley  and  Tennessee,  on  the  25th  and  26th ;  from  the  Gulf  states  to 
the  Middle  states,  except  in  northern  New  York,  on  the  26th  and  27th. 

Maximum  temperatures.— Maine :  55°  at  "Surry  and  Portland.  New  Hampshire :  52° 
at  "Grafton  and  40°  on  Mount  Washington.  Vermont :  53°  at  "Charlotteand  54°  at  Bur- 
lington. Massachusetts :  53°  at  Boston  and  "Newburyport  and  55°  at  Springfield. 
Mhode  Island  :  58°  at  Newport.  Connecticut:  60°  at  "Mystic  and  New  London.  New 
York:  64°  at  "Brookhaven,  44°  at  Plattsburg  Barracks,  58°  at  Buffalo,  and  62°  at  New 
York  City.  Pennsylvania  :  63°  at  "Fallsington,  and  61°  at  Philadelphia,  "Chambers- 
burg,  and  Pittsburgh.  Delaware  :  62°  at  "Dover.  Maryland  :  63°  at  Baltimore,  "FaU- 
ston,  and  "Emmittsburg.  District  of  Columbia  :  64°  at  Washington.  Virginia :  79°  at 
"Johnsontown,  74°  at  Cape  Henry  and  "Aceotink,  and  55°  at  "Walnut  Grove.  West 
Virginia  :  66°  at  Morgantown  and  65°  at  "Helvetia.  North  Carolina  :  78°  at  Wilming- 
ton, 68°  at  Cape  Lookout,  and  59°  at  "Highlands.  South  Carolina :  75°  at  "Aiken 
and  Charleston.  Georgia  :  80°  at  "Forsyth  and  76°  at  Savannah  and  Augusta.  Flori- 
da :  86°  at  "Houston,  83°  at  Key  West,  79°  at  Jacksonville,  and  75°  at  Pensacola. 
Alabama:  76°  at  Montgomery  and  74°  at  Mobile.  Mississippi :  78°  at  Vicksburg  and 
"Brookhaven.  Louisiana  :  83  at  "Lake  Charles  and  78°  at  New  Orleans.  Texas  :  83° 
at  Eagle  Pass,  80°  at  Brownsville,  79°  at  Indianola,  and  75°  at  Denison.  Ohio  :  68°  at 
"Ringgold,  66°  at  Cincinnati,  and  62°  at  Columbus  and  Cleveland.  Kentucky :  67° 
at  Louisville.  Tennessee  :  72°  at  Chattanooga  and  68°  at  "McMinnville  and  " Ashwood. 
Arkansas:  73°  at  Little  Rock  and  70°  at  "Mount  Ida.  Michigan :  59°  at  *Nilesand 
Detroit,  58°  at  Grand  Haven,  "Battle  Creek,  and  "Lansing,  and  44°  at  Marquette.  In- 
diana :  67°  at  "Vevay  and  64°  at  Indianapolis  and  "New  Harmony.  Illinois :  66°  at 
Cairo,  65°  at  "Anna,  and  62°  at  Chicago  and  "Peoria.  Missouri  :  67°  at  "Craig,  65°  at 
"Kansas  City,  "Oregon,  and  "Pierce  City,  and  63°  at  Saint  Louis.  Kansas :  78°  at 
"Creswell,  70°  at  Dodge  City,  and  63°  at  Leavenworth.  Wisconsin  :  57°  at  Beloit  and 
Milwaukee,  and  44°  at  La  Crosse.  Iowa :  58°  at  "Glenwood  and  Keokuk,  and  52°  at 
Des  Moines.   Nebraska :  70°  at  "Fort  Sydney,  57°  at  North  Platte,  and  54°  at  Omaha. 
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SrsJo'rf ^Z^J^^}  at  Fort  Gibson.    Minnesota:  40°  at  Saint 

tnr  '  ;      1  *?.r  ^^^^  Breckau'idse.    Dakota:  50°  at  Deadwood  47°  at 

plfp',  Ppoif  ?r  '''•"'^  To°n'*  ^^T^"'  4^  Garland,  and  23°  on  summit  of 

Pike  s  Peak.    JVetw  Mexico  :  73°  at  La  MesiUa,  71°  at  *Fort  Union   and  5-^°  T ^^nfo 

Wyoming  :  57°  at  Clieyenne  and  47°  at  *Fort  Fred  Steele     S  •?20  nt  M^lt  T 
City  and  48°  at  'Coalville.    Nevada  :  66°  at  *Carson  City  and  55°  at  ploche  and  wt' 

™Boise1^it™7^^^^^ 

f  oise  City  and  48°  at  *Fort  Hall.    Montana:  44°  at  Virginia  Citv    Califnrnln  • 

s;t^i6°^;jfSejrr<f*        '-^^  s-«o: 

t?cYtLte?T4°''n7N"''  Tlaatcher's  Is^'land^to  47°  at  Easf  STMcffi  aS 

tic  states,  24°  at  ^ew  York,  Cape  May,  and  Baltimore  to  38°  at  Albany  ;  South  Atlan 
l1°?t  rX'^W  ??o^  'fn"?  Jacksonville  to  37°  at  AtlS   EasSrn  Gulf 

Orl!  ,7,.  .  w  f  ^  Jf}  T'}  ^^n?*  ^'^'^^^  *o  34°  at  Pensacola,  Mobile,  and  New 
?.iin  .  K^^-^'^'^n'  ^"^f/t^^tes,  29°  at  Little  Rock  and  35°  at  Vicksbur-  to  46°  at  Indl 
£nl-?t°/rfe=J^^i<l  Tennessee,  25°  at  Louisville  and  29°  at  Morgantown  to  44°  at 
fn  -^o\\  n^L  ^Ji'^ttanooga  ;  Lower  Lake  region,  25°  at  Detroit  and  26°  at  Erie 
i?  DnlntlP.  nrfn  '  ^^-"^"-^  ^""^-^  "^"^T'  ^^^^^  ^aven  and  28°  at  Alpena  to  35° 

at  I>uluth  ;  Upper  Mississippi  valley,  30°  at  Keokuk  and  38°  at  Saint  Paul  to  42°  at 

fourWalTeV  3'^°''nS'".f  flNorth  valley  36°  at  BreckiaridJ,  fnd  PeSiiafMi's- 
souri  valley,  31°  at  Omaba  to  40  at  Bismarck  and  42°  at  FortBuford;  Texas  37°  at 
PlS^V^^  Co^cbo,  andBrackettsville^;ndb7°  'at  Fort 

51°  at  iSp?..^°''?  Mountain  slope,  24°  at  Dodge  City  and  34°  at  Fort  Gibson  to 
ol  at  North  Platte;  Rocky  Mountains,  35°  at  Socorro  to  41°  at  Virginia  Citv  46°  on 
cSv  ?o  9?  7%^^,  and  Middle  Plateau  districts,  2?°^atBofse 

yso^  A?  V  *  ^no'^^V'^ifl^*  Winuemucca  ;  California,  14°  at  San  Francisco  to 
28°  at  Visaba,  29°  at  Red  Bluff  and  33°  at  Los  Angeles.  i<iuubco  to 

fh^nffifTr  ^■•^P°f*f'l  Tery  generally  from  all  States  and  Territories  north  of  the 
thirty-fifth  parallel.  In  Florida  on  the  16th,  17th,  18th,  26th,  27th  and  '>8th  •  in  the 
remaining  states  of  the  East  Gulf,  1st,  6th,  7th,  12'th  13th,  15th  t^  lSth^ttS  io  28th 
West  Gull  states,  1st,  3d  7th  11th  to  19th,  21st,  24th  to  27th;  at  Lake' Charies,  La:; 
2oth,  '  intensely  cold,  all  tender  vegetation  killed,  a  thing  never  known  in  this  section 
Sh  I'Hfl.  9-  ^^if'  ^^'^  t°  20th,  l4th,  to  31st.    Arizona  JotlC 

14  b'to  fi'tlf  95/*^/^^^f'''''TT  '^^  CaMorma,  2d,  3d,  4th,  6th,  7th,  8th  to  12th 
lol^^^^t^^i:^^'''  ^"Seles,  on  the  25th,  plants  and  vegetables  in  many 

^JZtJ^'''^FT'''^^7  tbroushout  the  northern  sections  of  the  county,  as  will  be  seen 
9411    yrfr^m  '-'IV^''!;      -''^vigation.    In  the  Eastern  Gulf  states  it  formed  on 

24tli  25th,  2  ,t]i  ;„id  -/th  ;  Wrstciu  (iulf  states,  12th,  13th,  25th,  26th  and  27th  •  Texas 
aud  Indian  Tcrntmy,  ]2th,  i:!(h,  1411.,  24th,  25th,  26'th  ami  27th.  Ca  ifoAiia,  at 
9iH  r'^TlT'  "V       l^^'^  '  ^^"'^  ^''^1^ ;  Visalia,  23d  aud  25tli ;  Ee.l  Bluff  23d, 

24th  (25th  2i  inches) ;  Sacramento,  23d,  24<h  aud  25th  Hooker's  Lake  below  the  city 
frozen  over  sufficiently  sohd  ft,r  skaling-lirst  ( i>,>e  in  twenty-live  years.  On  the  25th 
the  water  pipes  m  the  city  frozen  up.    Wasbingl  ou,  25th,  shalloxy' water  ponds  frozen 

h£^l"M£'''^{^'':'^n'  -'"'I'  *  ^^l^*;  LakeChanes,  La.,  25th ;  Brook- 

ed m'ni'T'';i      V       ,  ,        u'^'k'  '  '^^"Ti'n'cnto,  Cal.,  23.1,  24thand25th; 

!       !'  V'-'''!'''.  ^'''Im  23,1  -.unl  151,1, ;  Prescott,  Ariz.,  25th  ;  Keo- 

^/J:;?.',',.       r "i''''"  ■'■^  indicalino-        (sxecssivo  cold  of  the  luonth,  in 

h  :  '^J  iV     I    'i     ,  '         •  ^7'''  "  «1'''^<',  f"^cz- 

;    '  '^^   '  on,,,.,,  ...  ..n.st.so  r,nn  ,•,,,,,1   l,:,nl  (bat  a  luWs 

Hli<'<!plKlvI'di,',7in''lb^   ro'Inn'-r'x''  ''""^  ^;'M.(tU>aud 

extroine  ...Id  lor  many  yoa.rs  ;  tolegraj)!.'  iVaiV.  'ry  '  rn;/,.^u''so'lid.'    liniVkiilsvu'le''  Tox! 
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25tli,  telegraph  battery  frozen  solid.  Brownsville,  Tex.,  25th,  many  sheep  have  per- 
ished from  excessive  cold.  Pembina,  Dak.,  heavy  ' '  bUzzard  »  from  the  northwest,  ac- 
companied by  a  blinding  snow-storm,  blocking  highways  and  obstructing  railway 
communication.  °  •' 

PKECIPITATION. 

The  general  distribution  of  the  rainfall  (which  includes  melted  snow)  will  be 
found  upon  chart  No  III  as  accurately  as  it  has  been  possible  to  illustrate  the  same, 
ine  data  has  been  taken  from  the  reports  of  nearly  five  hundred  stations.  Upon  the 
;ett  side  oi  the  chart  is  given  a  table  of  average  precipitation  for  December.  An 
examination  of  the  same  will  show  that  there  has  been  an  excess  in  California  the 
Missoiiri  valley,  Minnesota,  Eastern  Gulf  states,  Middle  Atlantic  states,  New  Eng- 
land, Samt  Lawrence  valley.  Lake  region,  Ohio  valley,  and  Tennessee;  greatest  in  the 
last  section,  where  it  amounted  to  nearly  5  inches,  and  least  in  the  Eastern  Gulf 
states.  In  the  other  districts  there  has  been  a  deficiency;  least  in  the  Upper  Missis- 
sippi valley,  and  greatest  in  the  Western  Gulf  states,  where  over  2  inches  less  than 
the  average  has  fallen. 

Special  heavy  rains.— 5th,  *  White  Plains,  N.  Y.,  5th  and  6th,  4.45  inches;  *Fort  Bar- 
rancas, Fla.,  5.43 inches  in  5  hours  and  20  minutes ;  Yreka,  Cal.,  3.54  inches.  6th,  *Fav- 
etteviUe,  N.  C,  3.00  inches.  10th,  *McMinnville,  Tenn.,  10th and  11th,  2.50  inches; 
'Austin  Tenn.,  9th  and  10th,  2.62 ;  -^Fort  Barrancas,  Fla.,  1.74  inches  in  3  hours  and 
40  minutes;  Memphis,  Tenn.,  9th  and  10th,  3.50  inches;  Helena,  Ark.,  9th  and  10th, 
3.32  inches ;  Paducah,  Ky.,  9th  and  10th,  3.99  inches.  11th,  KnoxviUe,  Tenn.,  2.46  in- 
\rorf-*'^u°*^^'?l.'^'^'^^-'  10th  and  11th,  2.10  inches;  *Brookhaven,  Miss.,  10th  and 
1 ' '  An  Barrancas,  Fla.,  2.33  inches.  13th,  ^Gainesville,  Ga.,  13th,  and 

14th  4.40  inches;  *Dover  Mines,  Va.,  13th  and  14th,  3.20  inches;  *Forsyth,  Ga.,  13th 
and  14th,  3  15  inches ;  *Lenoir.  N.  C,  13th  and  14th,  3.30  inches ;  *Franklin,  N.  C, 
13tli  and  14th,  3  20  niches;  *Highland,  N.  C,  13th  and  14th,  3.H5  inches;  *  White 
Plains,  N.  Y.  13th  and  14th,  2.20  inches.  14th,  Montgomery,  Ala.,  2.66  inches  ;  At- 
lanta, Ga.,  3.76  inches;  Charlotte,  N.  C,  2.38  inches;  Lyndhburg,  Va.,  2.98  inches; 

.  •  "^-J  ^-^^  inches;  *Fort  Barrancas,  Fla.,  2.33  inches.  19th,  Red  Bluli{ 
Cal  5.04 inches;  *Lompoc,  Cal.,  I8th  andl9th,  3.62  inches;  *SanGorgonio,  Cal.,  19th 
and  20th  4.24  inches.  20th,  *Austin,  Tenn.,  2.30  inches ;  Los  AngSles,  Cal.,  4  19 
mches.  21st,  nVhite  Plains,  N.  Y.,  2.00  inches.  22d,  Knoxville,  Tenn.,  22d  and  23d, 
2.81  inches.  23d,  *Laconia,  lud.,  23d  and  24th,  3.80 inches.  24th,  *Vevay,  Ind.,  2.50 
f/^^'  ^5*^'  2-75  inches;  *McMinnville,  Tenn.,  24th and 

:  o ar^?®'n*^°''S^"^*°^^'  ^a.,  24th  and25th,  2.57  inches  ;  ^Austin,  Tenn.,  22d 
o^t;/,  ^^'.n  ■  t!''°^®  Evansville,  Ind.,  3.00  inches.  25th,  *Murpliy,  N.  C,  24th  and 
?.  1  '  fdi  inches;  Paducah,  Ky.,  from  22d  to  25th,  6.69  inches.  .  27th,  *San  Gorgonio 
Cal.,  26th  to  2bth,  4  20  inches.  30th,  *Northport,  Mich.,  30th  and  31st,  3.75  iSches 
31st,  Paducah,  Ky.,  30th  and  31st,  4.51  inches.  ,  = 

Largest  monthly  rainfalls,  including  melted  smoip.— Paducah,  Ky.,  20.12  inches-  *Fort 
Barrancas,  ila.,  15.46;  *White  Plains,  N.  Y.,  12.60;  Olympi a,  Washington  Territory, 
11.42  ;  *Northport,  Mich  10.32;  *Austin,  Tenn.,  10.20;  Red  Bluff',  cll.,  9.95;  *Ash- 
wood,  Tenn.,  9.60 ;  -^Highlands,  N.  C,  9.40;  *San  Gorgouio,  Cal.,  9.39;  Nashville, 

1  iivT  '^•^^^  'Gainesville,  Ga.,  8.75;  Memphis,  8.51;  Chattanooga 

and  *McMmnviUe,  Tenn.,  8.47;  *Murphy,  N.  C,  8.30 ;  knoxville,  8.28 ;  *Fayetteville, 
N.  C.,8  2o  ;  Laconia,  Ind.,  8.21;  Sandy  Hook,  N.  J.,  8.02;  Louisville,  7.93;  Eoseburg 
?11f-'^-^^.'  7.84;  *Vevay,  Ind.,  7.60;  Montgomery,  7.42;  *Grafton,  N.  HT 

li!!'  ^'^^S-'^'^^J  *Trenton,N.  J., 7.25;  Cincinnati,  7.11;  'Freehold,  N.  J. 

6  7/;    Samt  Meinrad,  Ind.,  6.66;  Morgantown,  6.70;  Barnegat,  6.68;  Cairo  6.63 
irankhn,  N.  C,  660;  Los  Angeles  and  'Quebec,  6.53;  Vicksburg,  6.45. 

Smallest  monthly  rainfalls,  including  melted  snow.— Foit  Davis  and  Stockton,  Tex 
none;  Socorro  N.  Mex.  0  01  inch;  Laredo,  Tex.  and  *Fort  Sidney,  Nebr.,  0.06 
Uva  de  Tex  0.09;  Fort  E  iott  Tex.,  0.10;  Dodge  City  and  'Fort  Union,  N.  Mex. 
^'i    'non°*n°'?*'  Sl'^^,^^^'  ^''^'^  >  Concho,  Tex.,  0.18;  'Gulf  Hammock 

ila.,  0.20  ;  Castroville,  Tex.,  0.23;  El  Paso,  Tex.,  0.24;  'Fort  MoPherson,  Nebr.,  0.26 
pw/''  n  o^-'  '  ^'^rS^^  Pass  Tex.,  0.29;  Denver,  0.33;  Coleman,  Tex.,  0.34;  North 
Platte,  0.37;  Boerne,  Tex.,  0  39;  Fort  Sill,  0.45;  Jacksonville,  0.46;  Mason  akd  San 
An  onio,  Tex.  0.47;  Silver  City,  N  Mex.,  0.49;  Fort  McKavett,  Tex.,  and  Santa  F6, 
0.50 ;  Fort  Griffin,  Tex.,  0.51 ;  Punta  Rassa  and  Mayport,  Fla.,  0.52 

Eamy  days.-Tne  number  of  days  on  whichrain  or  snow  has  fallen,  varies  as  follows : 
New  England^  9  to  26;  Middle  Atlantic  states,  11  to  20;  South  Atlantic  states,  8  to 
15;  Eastern  Gulf  states,  6  to  14;  Western  Gulf  states,  7  to  14 ;  Lower  Lake  region, 
il  26  ,•  Upper  Lake  region,  15  to  24 ;  Ohio  valley  and  Tennessee,  14  to  23 :  Vvvev 
Mmsissippivalley  11  to22;  Missouri  valley,  8  to  16;  Red  River  of  the  North  vaUey, 
+  ?r  Rocky  Mountain  slope,  4  to  16;  Texas,  0  to  11 ;  Rocky  Mountains,  1 

to  15 ;  Middle  Plateau,  9  to  20 ;  California,  9  to  12 ;  Oregon  21  to  26 

s+«^i?1f.f?on■~c^®^^TJi'''^^''''?l^  England  from  12  to  23  ;  Middle  Atlantic 

States,  10  to  20 ;  South  Atlantic  states,  5  to  14 ;  Eastern  Gulf  states,  1  to  14 :  Western 
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Gnlf  states,  10  to  17;  Lower  lake  region,  18  to  29;  Upper  Lake  region,  12  to  26;  Ohio 
valley  and  Tennessee,  10  to  24  ;  Uppeu  Mississippi  valley,  11  to  19  ;  Missouri  valley, 
9  to  15;  Rod  River  of  the  North  valley,  12  to  15 ;  Eastern  Rocky  Mountain  slope,  7  to 
11 ;  Texas,  2  to  12  ;  Rocky  Mountains,  1  to  14 ;  Middle  Plateau,  5  to  22 ;  California, 
8  to  12;  Oregon,  21  to  27. 

Hail  was  reported  from  the  various  States  on  the  following  days  :  Pennsylvania, 
21st;  Ohio,  19th,  24th;  Missouri,  19th,  20th,  30th;  Kansas,  9th,  3Uth;  Indian  Terri- 
tory, 4th,  30th ;  Tesas,  4th,  5th,  24th. 

Snow  fell  on  the  following  dates  in  the  various  districts :  New  England,  2d,  3d,  6th 
to  Slst.  Middle  Atlantic  states,  8th,  9th,  10th,  13th  to  31st.  Ohio  valley,  6th,  7th, 
8th,  12th  to  26th,  28th  to  31st.  Tennessee,  25th.  Lower  Lake  region,  Gth,  8th,  9th, 
11th  to  31st.  Upper  Lake  region,  1st  to  4th,  6th  to  9th,  11th  to  31st.  Upper  Missis- 
sippi valley,  1st  to  11th,  13th  to  31st.  Missouri  valley,  1st  to  23d,  25th,  27th,  28th, 
30th.  Mississippi,  at  Vicksburg,  25th,  26th.  Louisiana,  at  Shreveport,  25th.  Texas, 
northeastern  quarter,  13th,  24tb.  Arkansas,  Little  Rock,  24th.  Indian  Territory, 
20th,  24th,  30th.  Rocky  Mountains,  3d  to  14th,  16th  to  24th,  27th  to  30th.  Arizona, 
23d,  24th,  27th,  28th,  29th.  Western  Plateau,  3d  to  5th,  7th  to  13th,  18th  to  23d,  26th 
to  30th.  California,  Red  Bluff,  28th.  San  Gorgonio,  21st,  22d,  28th,  29th.  Washing- 
ton Territory,  5th,  6th,  8th  to  12th,  17th  to  22d,  25th. 

Largest  monthly  sreoH/dHs.— Marquette,  56.50  inches;  Mount  Washington,  54.50 
inches;  Oswego,  44.50  inches;  Duluth,  39.25  inches;  Virginia  City,  38.50  inches; 
*]Srorthport,  Mich.,  37.75  inches ;  Alpena,  32.50  inches ;  *6raftou,  N.  H.,  ^Newport,  Vt., 
and  Buffalo,  29.00  inches;  Pike's  Peak,  27.00  inches;  *Rowe,  Miiss.,  25.50  inches; 
'Strafford,  Vt.,  25.00  inches;  Saint  Paul,  23.00  inches  ;  Pembina,  22.00  inches  ;  'Corn- 
ish, Me.,  21.00  inches;  *Antrim,  N.  H.,  19.50  inches;  Palermo,  N.  Y.,  19.25  inches; 
*Orono,  Me.,  19.00  inches;  *Neillsville,  Wis.,  18.50  inches;  'Little  Mountain,  Ohio, 
18.00  inches;  *Coalville,  Utah,  17.75  inches  ;  Fort  Buford,  Dak.,  16.80  inches  ;  *Nora 
Springs,  Iowa,  *Clinton,  Mass.,  and  Milwaukee,  16.50  inches ;  *Argyle,  N.  Y.,  and 
Winnemucca,  15.50  inches;  *Ncwburyport,  Mass.,  13.75  inches;  'Somerset,  Mass., 
'Dunbarton,  N.  H.,  and  Salt  Lake  City,  13.50  ruches  ;  'Cooperstown  and  'Flushing. 
N.  Y.,  13.00  inches;  LaCrosse,  'Manitowoc,  Wis.,  and  Bismarck,  12.50  inches. 

Depth  ofsnoiv  on  (/round  at  end  of  month.— In  Maine,  from  4  to  12  inches  ;  New  Hamp- 
shire, 15  inches ;  Vermont,  2  to  18  inches ;  Massachusetts,  trace  on  the  coast  to  18 
inches  in  the  interior ;  Connecticut,  2  to  3  inches ;  Rhode  Island,  2  inches ;  New  York, 
i  to  12  inches ;  Pennsylvania,  J  to  7  inches ;  Now  Jersey;  trace  to  2|  inches  in  the  in- 
terior ;  Ohio,  i  along  lake  coast  to  5  inches  in  the  interior ;  Michigan,  northern  penin- 
sula, 5f  to  10  inches  ;  southern  peninsula,  2  inches  at  Port  Huron  to  24  inches  at  North- 
port  ;  Wisconsin  2  to  6  inches  ;  Illinois,  0.7  to  5  inches ;  Missouri,  trace  to  2  inches  in 
northern  half ;  Iowa,  trace  to  9 J  indies ;  Minnesota,  7  to  25  inches;  Dakota,  1  to  23 
inches ;  Nebraska,  i  to  8.V  inches ;  Kansas,  li  to  3  inches ;  Colorado,  27  inches  on 
Buummit  of  Pike's  Peak  ;  Montana,  1  inch  at  Virginia  City;  Utah,  3  to  8  inches;  Ne- 
vada, trace  to  7  inches;  California,  1  inch  at  San  Gorgonio,  near  Visalia,  at  ;iu  ele- 
vation of  3,000  feet,  20  inches,  and  at  11,000  feet,  108  inches. 

Snow  from  a  loudless  sfci/.— Milwaukee,  Wis.,  10th;  Burlington,  Vt.,  19th. 

Floods.— ho»  Augolos,  Cal.,  20th,  mountain  streams  hadlyswollon  from  heavy  rains, 
washing  away  roads  and  bridges  and  interrupting  railroad  communication  for  36 
hours.  Phoenix,  Ariz.,  29th,  unusually  heavy  rain  storm,  river  ros(^  10  foot  in  two 
days,  causing  slight  damage.  Capo  May,  N.  J.,  14th,  city  flooded  by  high  tides, 
submerging  railroad  tracks,  oxtiuguishiug  locomotives'  lires,  stopimig  trains,  and 
causing  passengers  to  bo  brought  to  the  c-ity  in  boats  ;  200  yards  ot  .sea  wall  washed 
away.  Morgautowii,  West  Va.,  25th,  the  inner  wall  of  canal-lock,  lu-ar  1  [oard's  Eock, 
partly  carried  away  by  the  freshet.  ... 

Dronr/hts.—  Sim  Antonio,  Tex.,  1st,  ovorytlung  snll'oring  for  wautot  ra.iu;  the  present 
drought  is  niiprocodonted,  its  s(^vority  causing  a  chook  upon  iniinigration.  Mobssa, 
Tex.,  IHtli  to  2:id,  streams  mostly  dried  up,  and  also  wells,  cisterns,  and  springs. 

UKLATtVH  iniMimTY. 

The  porcoiitagos  of  moan  rc-la.l  i  v(^  hnnii.lii  v  lor  tlii>.  nionMi  range  as  follows:  Now 
England,  73  to  83  ;  Middle  Atlaulir,  wtatcM,  V(i  lo  ^il  ;  Soutli  Atlantu',  slates,  70  to  87 ; 
K/intiTii  (iiiir  Hta.lc.s,  7C)  toHi;:  W'.'Mlrni  ( ;  ii  1 1  .sta.l  rs,  6 -'  I  o  HI;  Oliio  vail(^y  and  Ton- 
,„.HHco,  CIKo  l,.MV<T  l,a,L.Mvoio„,  ;■•  in  S.>;  lIpiHT  l,aK.Mv;;i<.n,  69  to  HI  ;  UppoV 
MisHiMHippi  v:i.llov  (i<;i(>/l;  Missouri  va,i  !<■  v ,  I  o -J  I  ;  l.'od  b'i  vr  oft  Iio  North  valley, 
<)H  l(.  'I')  -  I'lanlcni  l.'.ickv  Moiiiilaiii  alopi^,  Ii.  C  I;  Texas,  'J(l  a.t  Hl.n'lvlon  to  83  at  K\o 
(Jnin.lo;'  Wcatnn  I  "la.l  ua,,i,  -i::  (<-  i:.;  ( 'aJ ,  r,.i  >,  ia,  I,.  HI;  On-,....,,,  ;S  (.,»  8(5.  High 
stations  rep.ut  the,  loll, .win,.;-  a.v<Ta,;VM  not  ,o,a  ,vl  r,l  lor  altiln.lo;  I ',  Kr's  I'oak.  70. 1  ; 
Donvor,  .5H.H;  Clioyonno,  .17.9;  Virginia  City,  C.'.H ;  Santa,  \'\%  19.;i ;  Mount  Washing- 
ton, 86.4  per  cent.   ^  

•Those  stations  markod  with  ii  stiir  (*)  hiivo  bwii  n-poWwl  by  voluntary  oli»i<rv«M-.s,  or  II.  S.Anuy 
l)oats  ui'sooiis. 
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WINDS. 

The  prevailing  winds,  at  tlio  Signal  Service  stations,  are  indicated  on  chart  No.  II 
by  the  arrows,  which  fly  with  the  wind.  The  maximum  hourly  velocities,  as  recorded 
by  self-registers,  have  been  noted  in  descriptions  of  the  movements  of  areas  of  low 
and  high  pressure. 

Total  movements  of  the  air. — The  following  are  the  largest  total  movements  recorded 
in  miles  at  the  Signal  Service  stations  during  the  month  :  On  the  summit  of  Pike's 
Peak,  20,984  miles ;  Sandy  Hook,  12,066 ;  Thatcher's  Island,  11,455;  Cape  May,  11,387; 
Indianola,  10,739;  Milwaukee,  10,700;  Cape  Lookout,  10,414;  Kitty  hawk,  10,324; 
Sandusky,  10,012 ;  Barnegat,  10,005;  Wood's  HoU,  9,930  ;  Cape  Henry,  9,710  ;  Chey- 
enne, 9,502;  Fort  Sill,  9,144;  i:.astport,  8,868;  Cape  Hatteras,  8,843;  Breckinridge, 
8  728  ;  Dodge  City,  8,646.  The  smallest  are :  Deadwood,  1,740 ;  Visalia,  1,769 ;  La 
Mesilla,  2,138;  Augusta,  2,194;  Lvnchburg,  2,362;  Uvalde,  Tex.,  2,794;  NashviUe, 
2,817  ;  Baltimore,  3,005;  Silver  City,  N.  Mex.,  3,080;  Virginia  City,  3,078  ;  La  Crosse, 
3,156;  Los  Angeles,  3,387;  Savannah,  3,500;  Eagle  Pass,  Tex.,  and  Salt  Lake  City, 
3  604 ;  Fort  Buford,  Dak.,  3,606 ;  Laredo,  3,644  ;  Boise  City,  3,707 ;  San  Antonio,  Tex., 
3,717;  Springfield,  Mass.,  8,811;  Charlotte,  N.  C,  3,946. 

Local  stems.— Winnemucca,  Nev.,  Kith,  p.  m.,  a  severe  whirlwind  passed  from  south- 
west to  northeast,  causing  considerable  damage,  track  one  mile  wide,  and  lasting  fif- 
teen minutes.  Colorado  Springs,  Col.,  28th,  violent  gale  from  the  west,  destroying 
fences,  signs,  and  buildings  ;  at  a  point  12  miles  north  of  station  a  parlor  car  and  one 
engine  were  lifted  from  the  track  and  thrown  down  an  embankment.  Eenick,  Ran- 
dolph County,  Missouri,  9th,  a  severe  tornado  passed  near  the  town  at  about  4  p.  m., 
causing  great  havoc.  The  storm  first  appeared  in  the  shape  of  a  dense  rolling  cloud, 
hiding  the  sun  and  making  it  appear  for  miles  as  dark  as  night.  The  first  warning  of 
the  tornado  was  signaled  by  a  little  black  speck  to  the  southeast  of  the  town,  which 
gradually  grew  larger  until  it  seemed  to  cover  the  whole  heavens,  when  the  wind 
increased  to  hurricane  violence.  Many  buildings  were  literally  torn  to  pieces ;  fences 
and  grain  stacks  scattered  in  every  direction,  and  portions  of  the  railroad  track  torn 
up  and  carried  great  distances.  Several  animals  were  killed  outright,  and  many  per- 
sons badly  injured.  The  track  of  the  storm  was  very  narrow  and  the  storm  lasted 
but  a  few  moments.  Parker's  station,  Scott  County,  Missouri,  10th,  a  severe  wind- 
storm passed  over  this  point  between  12  and  1  o'clock,  p.  m.,  destroying  several  large 
sheds,  each  100  feet  in  stored  length,  with  staves,  scattering  the  material  in  every 
direction.  Two  buildings  were  unroofed,  large  trees  were  uprooted  and  many  fences 
and  outbuildings  entirely  destroyed.  Burlington,  Vt.,  24th,  very  severe  wind  storm, 
snow  j)iLed  in  heavy  drifts,  several  sheds  and  other  buildings  blown  down  and  much 
damage  to  other  property. 

Sand-storms.— Coleman,  Tex.,  4th  and  9th;  Fort  Garland,  Col.,  8th;  Yuma,  Ariz., 
24th  and  25th — very  violent. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  December,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  per- 
centage of  verifications  to  be  85.7  per  cent.  The  percentages  for  the  four  elements  are : 
Weather,  88.1;  direction  of  the  wind,  81.5;  temperature,  87.7;  barometer,  85.4  per 
cent.  By  geographical  districts  they  are  for  New  England,  89.4 ;  Middle  states,  84.7 ; 
South  Atlantic  states,  85.1;  Eastern  Gulf  states,  85.9;  Western  Gulf  states,  85.6; 
Lower  Lake  region,  87.8;  Upper  Lake  region,  84.8;  Tennessee  and  the  Ohio  valley, 
83.9;  Upper  Mississippi  valley,  86.2;  Lower  Missouri  valley,  83.9;  Northern  Pacific 
coast  region,  87.5 ;  Central  Pacific  coast  region,  86.6 ;  Southern  Pacific  coast  region, 
88.3  per  cent.  There  were  16  omissions  to  predict  out  of  3,813,  or  0.42  per  cent.  Of 
the  3,797  predictions  that  have  been  made,  69,  or  1.82  per  cent.,  are  considered  to 
have  entirely  failed;  128,  or  3.37  per  cent.,  were  one-fourth  verified;  539,  or  13.19  per 
cent.,  were  one-haLf  verified ;  4.29,  or  11.30  per  cent.,  were  three-fourths  verified; 
27,32,  or  69.32  per  cent.,  were  fully  verified,  so  far  as  can  be  ascertained  from  the  tri- 
paily  weather  maps. 

Cautionary  signals. — 270  cautionary  signals  were  displayed  during  the  month,  of 
which  220,  or  81.5  per  cent.,  were  justified  by  winds  of  25  miles  per  hour  or  over  at,  or 
within  a  radius  of  100  miles  of  the  station.  82  off-shore  signals  were  displayed,  of 
which  63,  or  76.8  per  cent.,  were  fully  justified ;  72,  or  87.8  per  cent.,  were  not  justified 
either  as  to  direction  or  velocity.  43  of  the  oft'-shore  were  changed  from  cautionary. 
352  signals  of  both  kinds  were  displayed,  of  which  283,  or  80.4  per  cent.,  were  fully 
justified.  The  above  does  not  include  signals  ordered  for  50  display  stations,  where 
the  velocity  is  only  estimated.  46  cases  of  winds  of  25  miles  and  over  per  hour,  from 
scattering  stations,  were  reported,  and  for  which  signals  had  not  been  ordered.  One 
signal  was  reported  late. 

NAVIGATION. 

In  the  table  on  the  right-hand  side  of  chart  No.  Ill  are  given  the  highest  and  lowest 
readings  of  the  Signal  Service  river-gauges  for  the  month,  with  the  dates  of  the  same. 
The  Savannah,  at  Augusta,  changed  but  little  previous  to  the  13th,  then  rose  quite 
43  SIG 
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rapidly  during  the  15(,h,  and  reached  its  maximum  of  30  feet  on  the  16th.  During  the 
d^tnfZ  filff  Tf°^*A  *  ^'^^  'l^'^ite  steadily.  The  Red  continued  nearly  stationary 
du  mg  the  first  half  of  the  month  at  a  little  less  than  3  feet  below  the  bench-mark 
ST'n?tl  ^sn''*''''  at  Shreveport,  then  slowly  rose,  reaching  the  bench-mark 

night  of  the  18th  and  its  maximum  height  at  the  close  of  the  montff.  In  the  Arkan- 
sas, at  Little  Rock,  the  oscillations  have  been  slight  and  gradual,  excepting  a  rise  of 
nearly  5  feet  on  the  25th  and  26th.  The  Tennessee,  at  Chattanooga,  changed  but  littS 
previous  to  11th    During  that  day  and  the  following  it  rose  ove?lb  feet  •  on  the  15th 


maximum.  In  the  Ohio  the  changes  were  unimportant 
excepting  a  sloW  increase  of  depth  of  water,  until  the  24th  and  25th,  when  the  river 
rapidly  rose  at  Pittsburgh  and  Cincinnati ;  the  26th  to  28th,  from  Louisville  down 
1  or  the  Missouri  the  changes  are  of  littie  interest.  At  Yankton  the  river  was  frozen 
after  the  2d ;  at  Omaha,  after  the  10th ;  at  Leavenworth,  after  the  12th.  In  the  Mis- 
sissippi, above  Cairo  the  chaug^es  were  slight  and  gradual.  The  river  was  frozen  at 
bamt  Paul  after  the  7th ;  at  La  Crosse,  after  the  11th ;  at  Dubuque,  after  the  16th :  at 
p*^I?°P05*'  after  tlie  18th  ;  at  Keokuk,  after  the  24th.  At  Cairo  the  river  slowly  rose 
to30  feet  by  the  17th;  fell  to  25  feet  on  23d;  then  rose  to  its  maximum  at  close  of 
month.  At  Memphis  it  rose  to  25  feet  by  the  20th ;  fell  to  less  than  21  feet  bv  25th  • 
then  rose  to  nearly  27  feet  on  the  31st.  At  Vicksburg  it  steadily  rose  to  over  30  feet 
oy  ^otH,  and  remained  nearly  stationary  thence  to  end  of  month.  At  New  Orleans 
tbere  was  quite  a  steady  and  slow  rise. 

Ice  in  rivers  and  7ia»-6ors.— The  following  notes  on  the  formation  of  ice  are  of  interest: 
I  no  Ooiumbia  Biver.—kt  Umatilla,  Oreg.,  closed  to  navigation  on  the  19th.  The  Mis- 
f  n^n'^'To  :  Piattsmouth,  Nebr.,  ice  gorged  at  railroad  pile  bridge  and  froze  solid  on  the 
lOtJi ;  18_to  20  inches  thick  on  the  31st.  At  Leavenworth,  Kans.,  on  the  11th  and  12th 
floating  ice ;  13th,  ice  gorged  ;  14th,  river  frozen  over.  At  Kansas  City,  Mo.,  floating 
ice  from  11th  to  14th,  river  closed  on  15th.  Creswell,  Kans.,  12th,  creeks  frozen  over? 
Platte  ^t««-.— Closed  with  ice,  and  teams  crossing  on  the  13tli.  The  Mississippi.— k.t 
bamt  Paul,  Minn.,  frozen  over  on  the  8th.  At  La  Crosse,  Wis.,  closed  by  ice  on  the 
l2th.  At  Dubuque,  la.,  free  of  ice  ou  the  5th  ;  gorged  on  the  13th;  frozen  over  on 
the  17th,  passengers  and  teams  crossing.  At  Davenport,  la.,  floating  ice  on  1st,  11th, 
12th,  15th  to  18th  ;  last  boat  of  season  passed  down  on  the  14th ;  navigation  closed  on 
the  17th  ;  frozen  over  on  the  19th  ;  vehicles  crossing  on  ice  22d.  At  Burlington,  la. 
floating  ice  on  the  1st,  2d,  lOth,  12th  to  15th  ;  navigation  closed  ou  the  lOth ;  nearly 
frozen  over  on  the  16th  ;  frozen  over  on  the  18th ;  people  crossing  on  the  ice  on  the 
19th  ;  teams  crossing  on  the  20th.  At  Muscatine,  la.,  frozen  over  on  the  18th ;  teams 
crossing  on  22d.  At  Keokuk,  la.,  floating  ice  from  the  11th  to  the  25th,  inclusive ;  river 
closed  on  the  25th;  ice  broken  up  on  the  28th  ;  navigation  closed  on  the  11th.  At 
Saint  Louis,  Mo.,  floating  ice  on  the  16th  and  17th ;  18th,  navigation  suspended  •  Slst 
heavy;  22d,  24th,  25th;  26th,  gorged  near  bridge;  27th,  28th,  29th,  gorged  at  Saint 
Charles ;  river  nearly  clear  on  30th.  At  Cairo,  111.,  floating  ice  from  18th  to  31st ;  very 
heavy  from  26th  to  31st,  causing  entire  obstruction  of  navigation.  Bes  Moines  River.— 
At  Dcs  Moines,  la.,  closed  by  ice  on  the  13th.  At  Boonosborough,  la.,  closed  by  ice  strong 
enough  for  teams  to  cross  on  the  10th.  Bock  Mvcr.— At  Rockford,  111.,  frozen  over 
solid  on  the  12th  ;  Lyndon,  111.,  12th,  river  closed  with  ice  above  the  dam ;  2!')th,  closed 
with  ico  below  the  dam.  Skunk  ii'MJcr.— Ames,  la.,  river  frozen  over  during  the  month. 
Tabor,  la.,  31st,  ice  in  creeks  14  inches  thick.  Cottonwood  jRjjJcr.— Creswell,  Kans., 
2()th,  river  .T,nd  neighboring  crooks  frozen  over.  Wellington,  Kans.,  31st,  ice  in  creeks 
<>  inches  thick.  Cedar  Vale,  Kans.,  12th  to  31st,  Caiia  creek  frozen  over.  The  Ohio.— 
At  Cairo,  III.,  drift  wood  in  river  from  tlio  7th  to  tiie  17th,  and  from  the  28tli  to  the 
31st.  At  CiiH^innati,  full  of  floating  ico  on  the  27tii.  Miami  canal  closed  by  ice  on 
th(^  26th.  Hudson  Rircr.—M,  (Jarrison's,  N.  Y.,  navigation  entirely  suspended  on  tlie 
3lNt.  SiiHqiir.hamia.—At  Catawissa,  Pa,.,  closed  by  ice  in  sevor.al  places  on  tlie  31st; 
navig;i,(  ion  closed  on  north  branch  of  P(MiiiHyl vaiiia  canal  on  the  17th;  on  the  west 
Iiiaiicli  oil  (lid  l'>t,li  ;  caiialfrozoii  over  on  tlio  Irith.  Connecticut. — Sjiringliold,  M.-iss.,  22(1, 
vivcr  closed  witli  ico;  29Hi,  river  in  iiiiiiiy  jiImiCivs  clear  of  ice;  Fnll  K'ivor,  Mass.,  22d, 
NorMi  Wa.l.ii]i|)a.  Lake,  frozen  ior  first  time  tliis  scnsou.  Saint  I.awmivc  Zi'icc)-.— I'Vozen 
over  at  J\l()iil,ica,l  on  the  29(li.  Ncwhiiri/iwii,  ;l/((,v,s'.— River  and  liai  l.or  entirely  free 
iVoiM  iccoiililsL  A.rf/,-c.s.— Mar(]ii(itt(i,  Mich.,  liaihor  (Vo/.cii  over  IVom  ISMi  to'  2l8t. 
Grand  I  hivcii,  Mich.,  harbor  IV<v/cii  over  IVoin  Kitli  to  :!!«(..  1  hiliii  li,  Minn.,  liarbor 
frozen  from  12lfi  to  :!lHt.  EMca^naLa.,  iM  icii.,  ic,<  in  li.av  <mi  I  i  iv  nionlli.  I'oii-  llnroii, 
Mich.,  na,vigaf,imi  closed  on  llie  lllli;  P'orl- ( Ji  ;i,(.iot,  li|;lit,  c\l,in,;iiiNlic(l  lor  I  li.^  .season 
on  the  IDth.  Alpena,,  Mic^h.,  I.a.st  .sIc.a.niiM-  of  Kc.a.sini  h<lt  for  Dehoil,  on  IhcTlli:  hay 
full  of  ice  on  (ho  |-_'|,h.  (Ihic.a-o,  III.,  lake  IVo/cii  .-iloini  lh.^  .shoiv  on  ^h(^  I.Mli  ;  njivi- 
gaiion  cloHcd  on  11ms  IClh  ;  :i,!l  vcs.scl.s  laid  up  on  I  hc  I7lh.     Itiilla.lo,  N.  \..  cina.l  navi- 

gutloii  closed  on  Mie  (llfi,  lake  na  v  i,;;.il  io  i  lh(^  27tli  ;  IhillaJo  Creek  a^iul  river  frozen 

over  ou  2Gth.  Oswego,  N.  ^ .,  n.i  vigatioii  closed  ou  tlie  Ist ;  all  vessels  laid  uj)  for  tbo 
•wintei  «u  tUo  nth.  Dotroil ,  l\l  ich,,  lloiiting  ico  in  river  on  the  ICtli ;  ico  ttloiig  »boro 
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on  the  26th.  Cleveland,  Ohio,  navigation  closed  on  the  9th ;  ice  forming  along  the 
wliarves  on  the  16th ;  river  frozen  over,  18th ;  floating  ice  in  lake  in  large  quantities 
on  the  26th.  Toledo,  Ohio,  navigation  practically  closed  on  the  4th ;  river  partly- 
covered  hy  ice,  13th;  frozen  over,  16th;  navigation  closed,  17th.  Erie,  Pa.,  harbor 
lights  discontinued  for  the  season.  Lalte  Cliamplain. — Burlington,  Vt.,  ice  broken  np 
in  river  on  the  15th  ;  on  the  15th  at  Rouse's  Point,  Can.,  45  vessels  fast  in  the  ice,  and 
between  Rouse's  Point  and  Sorel  100  vessels  ice-bound  ;  lake  frozen  over  from  Crown 
Point  to  Whitehall;  people  and  teams  crossing  on  ice  between  Ticonderoga  and 
Bridgeport  on  the  26th  ;  ice  bridge  between  Saint  Alban's,  Vt.,  and  the  islands  in  the 
lake  firm  on  the  29th,  and  6  inches  thick  in  the  thinnest  part. 

High  tides.— Cave  Lookout,  N.  C,  13th  ;  Macon,  N.  C,  13th,  14th,  15th,  16th  ;  Atlan- 
tic City,  N.  J.,  15th,  very  high  tides,  trains  delayed  in  crossiug  the  meadows. 

Low  iid:es.— Indianola,  26th,  27th,  28th,  29th,  30th,  31st. 

TEMPERATURE  OF  "WATER. 

The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  with  average  dej)th 
at  which  observations  were  taken,  are  given  in  table  on  left  side  of  chart  No.  II.  At 
the  following  stations  observations  were  not  made  on  the  dates  indicated :  on  account 
of  ice,  at  Alpena,  from  2l8t  to  31st,  inclusive ;  Buffalo,  26th  to  31st ;  Chicago,  15th  to 
31st ;  Detroit,  16th  to  23d  and  26th  to  31st ;  Duluth,  13th  to  31st ;  Escanaba,  1st  to  31st; 
Grand  Haven,  16th  to  31st ;  Marquette,  18th  to  21st ;  Milwaukee,  on  the  21st  and  23d ; 
Toledo,  16th  to  31st.  At  Cleveland  the  lake  was  too  rough  for  observations  to  be  taken 
on  the  7th,  10th,  11th,  15th,  and  22d.  At  Savannah,  15th  to  21sfc ;  at  Punta  Rassa, 
6th  to  31st,  and  Augusta,  14th  to  25th,  observations  were  interrupted  by  loss  or  break- 
age of  thermometer. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  in  the  various  States  on  the  following  dates  :  Penn- 
sylvania, 11th ;  New  Jersey,  6th  ;  Maryland,  6th;  Virginia,  6th,  26th ;  North  Carolina, 
6th ;  Georgia,  11th,  15th;  Florida,  5th,  11th,  15th;  Alabama,  5th;  Mississippi  and  Louisi- 
ana, 5th,  10th ;  Texas,  4th,  5th,  9th,  10th,  13th,  23d,  24th,  31st ;  Arkansas,  3d,  9th, 
24th;  Indian  Territory,  4th;  Tennessee,  6th,  22d,  23d;  Ohio,  9th, 21st,  22d;  Indiana, 
3d,  9th,  21st,  22d ;  Michigan,  9th,  10th ;  Wisconsin,  9th ;  Iowa,  9th ;  Illinois,  9th,  10th, 
2l8t ;  Missouri,  4th,  5th,  9th,  21st ;  Kansas,  4th,  5th,  9th,  30th. 

^wroras.— Cornish,  Me.,  7th,  8th.  Fall  River,  Mass.,  12th.  Thornville,  Mich.,  10th, 
9  p.  m.,  dimly  defined  arch  with  streamers.  Argyle,  N.  Y.,  17th,  9  p.  m.,  diffuse  light. 
Cambridge,  Mass.,  regularly  looked  for  at  8  p.  m. ;  suspected,  7th,  9th;  decidedly 
cloudy,  2d,  3d,  5th,  6th,  8th,  10th,  11th,  13th,  14th,  16th,  19th,  20th,  24th ;  some  clouds 
or  haze,  4th,  15th ;  some  clouds  and  moonlight,  1st,  17th,  21st ;  moonlight,  18th,  26th, 
27th ;  no  record,  22d,  23d,  25tli,  28th,  29th,  30tli,  31st ;  aurora,  if  present,  would  have 
been  seen  on  the  12th.  Burlington,  Vt.,  7th,  11  p.  m.,  an  arch  of  light,  of  a  pale  green, 
with  a  few  streamers  above  a  well  defined  dark  segment ;  8th,  9  p.  m.,  diffuse  light. 
Wellsboro,  Pa.,  12th,  8.20  to  10.30  p.  m.;  18th,  9  p.  m.,  to  midnight.  Newport  and 
Woodstock,  Vt.,  8th.    Manitowoc,  Wis.,  7th,  11th. 

Telegraphic  communication  interfered  with  hij  atmospheric  clectricUii. — Bismarck,  10th, 
22d,  23d;  Coleman  and  Mason,  Tex.,  4th;  Indianola,  5th,  12th,  18th. 

OPTICAL  PHENOMENA. 

Solar  halos  were  observed  in  the  various  districts  on  the  following  dates:  New 
England,  18th  to  21st,  23d  to  25th,  28th  to  31st.  Middle  Atlantic  states,  1st  to  3d, 
16th,  18th,  20th  to  25th,  27th  to  31st.  South  Atlantic  states,  3d,  4th,  8th,  11th,  19th 
to  22d,  24th,  27th,  29th,  30th,  31st.  Eastern  Gulf  states,  1st,  18th,  19th,  21st,  23d, 
27th,  28th.  Western  Gulf  states,  1st,  2d,  3d,  18th  to  23d,  27th.  Lower  Lake  region, 
Ist,  3d,  18th,  23d,  25th,  27th.  Upper  Lake  region,  1st,  2d,  20th,  24tli,  25th,  27th,  28th,  31st. 
Ohio  valley  and  Tennessee,  1st,  2d,  19th,  24th  to  28th,  30th.  Upper  Mississippi  valley, 
Ist,  2d,  6th,  10th,  11th,  15th,  17th,  20th,  24th,  26th  to  30th.  Missouri  valley,  1st,  2d, 
3d,  4th,  17th,  18th,  19th,  20th  to  24th,  27th  to  31st.  Roclcy  Mountains,  2d,  i8th,  23d, 
26th,  27th,  28th.  Western  Plateau,  1st,  21st,  23d,  26th,  28th,  30th.  California,  5th, 
23d.    Washington  Territory,  4th. 

Lunar  halos  were  observed  in  the  various  districts  on  the  following  dates  :  New  Eng- 
land, 1st,  2d,  3d,  13th,  19th,  23d  to  25th,  27th,  30th ;  Middle  Atlantic  states,  3d,  13th, 
26th,  27th ;  South  Atlantic  states,  3d,  19th,  21st,  25th ;  Eastern  Gulf  states,  3d,  5th, 
7th,  11th,  12th,  19th,  21st,  25th;  Western  Gulf  states,  2d,  7th,  8th,  11th;  Lower  Lake 
region,  4th,  13th,  16th,  19th,  23d,  24th,  27th ;  Upper  Lake  region,  13th,  28th,  30th ; 
Oliio  valley  and  Tennessee,  1st,  7th,  8th,  13th,  28th  ;  Upper  Mississippi  valley,  2d,  7th, 
10th,  11th,  12th,  16th,  14th,  15th,  24th,  25th,  27th,  31st ;  Missouri  valley,  1st,  7th,  8th, 
11th,  14th,  16th,  17th,  18th,  20th  to  22d,  24th  to  31st ;  Western  Plateau,  17th,  21st, 
26th,  27th;  California,  9th,  12th,  22d,  27th;  Washington  Territory,  14th,  22d. 

MISCELLANEOUS  PHENOMENA. 

Sunsets. — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  sta- 
tions. Reports  from  13X  stations  elio w  4, 043  observatioua  to  have  been  ma4e,  of  wbioli 
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32  -were  reported  doubtful ;  of  tlie  remainder,  3,264,  or  81.4  per  cent.,  wore  followed  bv 
the  expected  weather. 

Meteors.— BeWideie,  111.,  Slst ;  New  Corydon,  Ind.,  13th,  17th,  18th,  26th,  27th- 
Spiceland,  Ind.,  1st;  Wabash,  Ind.,  15th,  11.30  p.m.,  a  verv  large  and  brilliant  meteor 
passed  from  SE.  to  NW.,  lighting  up  the  whole  heavens;  Woodstock,  Md.,  7th,  12th 
13th,  15th,  16th;  Westborough,  Mass.,  12th,  13th;  Rowe,Mass.,  7th,  9th;  Ashley  Mo  ' 
12th  ;  Clear  Creek,  Nebr.,  2d  ;  Austin,  Nebr.,  12th ;  Freehold,  N.  J.,  16th;  Atco  N  j"' 
17th;  Waterburg  and  North  Volney,  N.Y.,  13th;  North  Platte,  13th ;  Castroville,  Tex"' 
11th;  Pensaoola,  Fla.,  1st,  10th,  I9th;  Springfield,  111.,  10th;  Madison,  Wis.,  16th' 
Chambersburg,  Pa.,  12th;  Ashwood,  Tenn.,  16th;  Maiden  Rock,  Wis.,  30th;  Mr.  H.' 

H.  Ten  Brceck  reported  the  appearance  of  a  remarkably  brilliant  meteor  at  6.45  p.  m. 
It  was  tirst  observed  about  37°  above  the  western  horizon,  moving  in  a  southwesterly 
direction.  It  left  a  trail  about  5°  long,  equally  divided  into  yellow,  scarlet,  and  vio- 
let bands,  lasting  about  10  seconds,  when,  suddenly  changing  into  a  yellow  cloud  it 
disappeared.  ' 

Earihqualc.es. — United  States  Naval  Hospital,  Yokohama,  Japan,  October  17th,  1879, 

I.  31  and  2.17  p.  m.,  light  shocks;  18th,  1.52  a.m.,  severe  shock,  duration,  45  seconds; 
25th,  0.40  a.  m.,  light  shock ;  30th,  9.44  a.  m.,  light  shock ;  November  15th,  9.30  a.  m., 
two  smart  shocks,  duration  7  seconds.  Two  distinct  shocks  moving  from  west  to  east 
were  felt  at  Charlotte,  N.  C.,and  in  the  surrounding  country  within  a  radius  of  11 
miles,  the  one  at  7  p.  m.  of  the  12th,  and  the  other  at  2  a.  m.  of  the  13th.  The  second 
was  sufficiently  distinct  to  rouse  from  sleep  persons  living  in  Charlotte,  Sharon  Town- 
ship, Providence,  and  Pineville.  At  Los  Angeles,  Cal.,  slight  shock  at  8.15  p.  m.  of 
the  7th,  lasting  about  two  seconds. 

Zodiacal  lights. — Monticello,  la.,  8th,  11th,  13th.  Cedar  Vale,  Kans.,  11th,  12tb,  13th. 
Yates  Center,  Kans.,  5th,  6th,  10th,  11th,  12th,  13th.  Rowe,  Mass.,  5th,  9th.  Oregon 
Mo.,  13th.  Clear  Creek,  Nebr.,  12th.  Atco,  N.  J.,  1st,  2d,  12th,  13th.  Cambridge' 
Mass.  (Harvard  Observatory),  regularly  looked  for  at  8  p.  m. ;  suspected  through  haze 
on  the  4th ;  somewhat  visible  7th  9th,  12th ;  observations  on  other  evenings  hindered 
by  moonlight  or  clouds.  Lynchburg,  30th,  31st.  Southington,  Conn.,  15th.  Wythe- 
ville,  Va.,  1st,  3d,  4th,  6th,  7th,  8th,  12th,  16th. 

Prairie  and  forest  fires.— Gx&bw&W,  Kans.,  1st,  2d,  3d,  8th,  13th  to  16th,  20th,  24th,  25th  • 
Dodge  City,  10th,  11th,  12th;  Fort  Sill,  3d,  7th,  9th,  10th,  15th,  17th;  Fort  Gibson, 
Ist,  2d,  13th,  17th,  26th ;  Henrietta,  Tex.,  3d,  9th  10th ;  New  Orleans,  29th. 

Polar  hands.— 'New  Corydon,  Ind.,  5th,  13th,  18th,  27th;  Tabor,  la.,  27th;  Yate's 
Center,  Kans.,  2d,  29th,  31st ;  Gardiner,  Me.,  8th,  13th,  19th,  28th ;  Clear  Creek,  Nebr  , 
2d,  20th,  27th;  Freehold,  N.  J.,  3d,  28th;  Vineland,  N.J.,  29th;  Pembina,  3d;  Mil- 
waukee, 22d;  Wythevillo,  Va.,  7th,  12th,  27th. 

Mirage.— Gejioa,  Nebr.,  10th,  12th,  13th,  22d;  Pembina,  5th,  11th,  18th,  22d,  24th 
3l8t ;  Cape  Lookout,  N.  C,  3d;  Macon,  N.  C,  3d. 

Sun  spots. — The  following  record  of  observations  made  by  Mr.  D.  P.  Todd,  assivStant, 
has  been  forwarded  by  Prof.  S.  Newcomb,  II.  S.  Navy,  superintendent  Nautical 
Almanac  office,  Washington,  D.  C. : 
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32  -were  reported  doubtful;  of  tlie  remainder,  3,264,  or  81.4  per  cent.,  were  followed  by 
tbe  expected  weather. 

Meteors.— BeYyideie,  111.,  31st;  New  Cory  don,  Ind.,  13tli,  17th,  18th,  26th,  27th- 
Spiceland,  Ind.,  1st;  Wabash,  Ind.,  15th,  11.30  p.m.,  a  very  large  and  brilliant  meteor 
passed,  from  SE.  to  NW.,  lighting  iip  the  whole  heavens;  Woodstock,  Md.,  7th,  12th 
13th,  15th,  16th;  Westborough,  Mass.,  12th,  13th;  Eo we,  Mass.,  7th,  9th;  Ashley  Mo  ' 
12th  ;  Clear  Creek,  Nebr.,  2d  ;  Austin,  Nebr.,  12th;  Freehold,  N.  J.,  16th ;  Atco,'  N.  j'.' 
17th;  Waterburg  and  North  Volney,  N.Y.,  13th;  North  Platte,  13th ;  Castroville,  Tex  ' 
11th;  Pensacola,  Fla.,  1st,  10th,  I9th;  Springfield,  111.,  10th;  Madison,  Wis.,  16th'; 
Chambersburg,  Pa.,  12th;  Ashwood,  Tenn.,  16th;  Maiden  Eock,  Wis.,  30th;  Mr.  H. 

H.  Ten  Brceck  reported  the  appearance  of  a  remarkably  brilliant  meteor  at  6.45  p.  m. 
It  was  first  observed  about  37°  above  the  western  horizon,  moving  in  a  southwesterly 
direction.  It  left  a  trail  about  5°  long,  equally  divided  into  yellow,  scarlet,  and  vio- 
let bands,  lasting  about  10  seconds,  when,  suddenly  changing  into  a  yellow  cloud,  it 
disappeared. 

Earthquakes. — United  States  Naval  Hospital,  Yokohama,  Japan,  October  17th,  1879, 

I.  31  and  2.17  p.  m.,  light  shocks;  18th,  1.52  a.m.,  severe  shock,  duration,  45  seconds; 
25th,  0.40  a.  m.,  light  shock ;  30th,  9.44  a.  m.,  light  shock ;  November  15th,  9.30  a.  m., 
two  smart  shocks,  duration  7  seconds.  Two  distinct  shocks  moving  from  west  to  east 
were  felt  at  Charlotte,  N.  C,  and  in  the  surrounding  country  within  a  radius  of  11 
miles,  the  one  at  7  j).  m.  of  the  12th,  and  the  other  at  2  a.  m.  of  the  13th.  The  second 
was  sufficiently  distinct  to  rouse  from  sleep  persons  living  in  Charlotte,  Sharon  Town- 
ship, Providence,  and  Pineville.  At  Los  Angeles,  Cal.,  sUght  shock  at  8.15  p.  m.  of 
the  7th,  lasting  about  two  seconds. 

Zodiacal  lights.— Monticello,  la.,  8th,  11th,  13th.  Cedar  Vale,  Kans.,  11th,  12th,  13th. 
Yates  Center,  Kans.,  5th,  6th,  10th,  11th,  12th,  13th.  Eowe,  Mass.,  5th,  9th.  Oregon, 
Mo.,  13th.  Clear  Creek,  Nebr.,  12th.  Atco,  N.  J.,  1st,  2d,  12th,  13th.  Cambridge, 
Mass.  (Harvard  Observatory),  regularly  looked  for  at  8  p.  m. ;  suspected  through  haze 
on  the  4th ;  somewhat  visible  7th  9th,  12th ;  observations  on  other  evenings  hindered 
by  moonlight  or  clouds.  Ljmchburg,  30th,  31st.  Southington,  Conn.,  15th.  Wythe- 
viUe,  Va.,  1st,  3d,  4th,  6th,  7th,  8th,  12th,  16th. 

Prairie  and  forest  fires.— CxeswdW,  Kans.,  1st,  2d,  3d,  8th,  13th  to  16th,  20th,  24th,  25th ; 
Dodge  City,  10th,  11th,  12th;  Fort  Sill,  3d,  7th,  9th,  10th,  15th,  17th;  Fort  Gibson, 
1st,  2d,  13th,  17th,  26th;  Henrietta,  Tex.,  3d,  9th  10th;  New  Orleans,  29th. 

Po?aj- Sands.— New  Corydon,  Ind.,  5th,  13th,  18th,  27th;  Tabor,  la.,  27th;  Yate's 
Center,  Kaus.,  2d,  29th,  31st ;  Gardiner,  Me.,  8th,  13th,  19th,  28th ;  Clear  Creek,  Nebr., 
2d,  20th,  27th;  Freehold,  N.  J.,  3d,  28th;  Vineland,  N.  J.,  29th;  Pembina,  3d;  Mil- 
waukee, 22d;  Wythevillo,  Va.,  7th,  12th,  27th. 

Jlfira(7e.— Genoa,  Nebr.,  10th,  12th,  13th,  22d;  Pembina,  5th,  11th,  18th,  22d,  24th, 
31st ;  Cape  Lookout,  N.  C,  3d;  Macon,  N.  C,  3d. 

Sun  spots. — The  following  record  of  observations  made  by  Mr.  D.  P.  Todd,  assistant, 
has  been  forwarded  by  Prof.  S.  Newcomb,  U.  S.  Navy,  superintendent  Nautical 
Almanac  office,  Washington,  D.  C. : 


Di.s.appoar<!(1  liy 

Ilea])poarocl  by 

Total  number 

solar  rotalion'. 

.solar  rotation. 

visible. 

00 

lioiiiarks. 

1 

Grc 

t/3 

Gro 

Ifl 

Gro 

m 

Gro 

Deo.,  1879. 

Jst,  8  a.m.. 

0 

0 

0 

n 

,T 

3rtl,  9  a.m.. 

0 

0 

7Mi,  8  a.m.. 

0 

0 

0 

0 

7(.li,  10  a.  m.. 

0 
() 

0 

0 
0 

0 

(1 

() 

;! 

SpoL-^  faint. 
I'aoiila'. 

iniJii  4  p. \n.. 

0 
0 

0 

0 

0 

0 
0 

Kil.li,  Ha.  111.. 

(1 

0 

0 

() 

1 

K.lli,  \  p.m.. 

0 

0 

0 

1 

•2 

T1h>n(\  2  spots  liavo 
bad  a,  ^ll■5^.^  rola- 
tiv.^  iiuition  sinci^ 

iiioviiiiii;  obsor 

lidu. 

17fli,  nji.!.... 

0 

0 

0 

1) 

1 

IMIi,  Ha.  m.. 

0 

0 

0 

1 

1 

•jnili,  K  a.  Ml  ,. 

0 

0 

1 

( 

2Klli|  '\\\u\n.. 

0 

:m.\\,  Ha.  111.. 

n 

0 

(1 

0 

30th,  2p.m.. 

0 

0 

0 

0 

0 

0 

0 

0 

No.  II. 


I 


JL 


i 


EEPOET  OF  THE  CHIEF  SIGNAL  OFFICER. 


677 


Mr.  William  Dawson,  at  Spicelaucl,  Iiid.,  reports,  "on  the  5tli  2  small  spots  6'  from 
west  edge ;  considerable  faculaj  in  SE.  quadrant ;  air  poor.  9tL,  3  small  spots  near 
center,  much  cloud.  16th,  3  small  spots  5'  from  east  edge,  air  bad.  22d,  one  moderate- 
sized  spot  6'  from  west  edge,  air  bad.  26th,  no  spots ;  too  cloudy  to  observe  well  31st 
4  spots  m  one  group  about  7'  north  of  center."  Mr.  H.  D.  Gowey,  at  North  Lewisburg' 
Ohio,  reports,  "observed  two  large  sun  spots  on  the  18th,  at  9.15  a.m.,  Lewisburo- 
mean  time."  '  * 

Mr.  F.  Hess,  at  Fort  Dodge,  Iowa,  reports,  "during  the  first  week  of  the  month, 
when  a  group  of  three  or  more  spots  should  have  been  visible,  the  sun  could  not  be  ob- 
served on  account  of  the  cloudiness.  17th  and  18th,  10  a.m.,  one  large  double  spot 
with  penumbra,  and  one  small  one  in  SE.  quadrant.  19th,  11  a.  m. ,  one  large  and  one 
small  spot  withm  a  common  penumbra,  and  two  small  ones  in  SE.  quadrant  20th 
11  a.  m.,  only  one  spot ;  indistinctly  visible,  on  account  of  haze,  in  SW.  quadrant  22d' 
y  a  m.,  one  large  spot  m  SW.  quadrant.  The  sun  was  examined  on  all  other  clear  days 
ot  the  month,  but  no  spots  noticed." 

io?f'■^?fl7'l^Jl.''°^^^■"&''*  Waterburg,  N.  Y.,  reports,  "sun  observed  on  7th,  9th, 
12th  13th,  16th,  26th,  2/th,  and  28th,  no  spots.  On  the  18th,  3  p.  m. ,  a  small  spot 
about  i  diameter  of  the  disk  from  the  west  margin ;  18th,  one  group  of  two  well- 
defined  spots  about  i  diameter  from  east  margin  of  disk ;  19th,  the  two  spots  still  visi- 
ble ;  21st,  only  one  spot  visible." 

Professor  Hinrichs,  at  Iowa  City,  Iowa,  "  sun  spots  were  seen  on  the  1st." 

At  i^ort  Whipple,  Va.,  observations  were  continued  throughout  the  month,  but  no 
spots  reported.  ' 

Precipitation  received  after  issue  of  Mvemler  revieiv.— Washington  Territory  :  Neah  Bav 
8.78  inches  ;  I  ort  Canby,  5.60 ;  Bainbridge  Island,  4.40;  Walla  Walla,  1.83 ;  Fort  Town- 
T^Tn'i',o;f  4  7^"*  T^^f^^i^n?,'  ^''"O'"'  ■'  ^o''*  Stevens,  8.68  ;  Albany,  5.80  ;  Fort 

Klamath,  5.78 ;  Eola,  4.00  ;  Fort  Harney,  3.34  ;  Umatilla,  0.61  inches.  Idaho  Territory  : 
Fort  Lapwai,  2..36  inches.    Montana:  Fort  Ellis,  0.30;  Blackfeet  Agency,  0.21.  Forts 

0  04  "pt'i-        "^'o  n^^        *  ^^''P^'  ^^^S*'-  ••  Fort  Totten,  0.20  •  Fort  Meade, 

U.U4,  ort  bully,  0.03;  Forts  Hale  and  Sisseton,  trace.  Michigan:  Fort  Brady  2  12 
inches.  7owa;  Clarinda,  3.68  inches.  Wyoming:  Fort  Fetterman,  0.26  inch.  Coto- 
rado:  State  Agricultural  College,  Fort  ColHns,  1.50  inches.  Nevada:  Pioche,  0.08 
inch.  Cahforma  :  Fort  Gaston,  11.24;  Oakwood  Eanche,  3.61 ;  Oakland,  2.98;  Poway, 
199  :  n-L  ^w*  .Ei'lf'^ll'  1-^5  inches.    Arizona :  Fort  Apache,  2.12  ;  Burkes 

1.22 ,  Florence,  0.  /9 ;  Wickenburg,  0.00  inches.  New  Mexico  :  Fort  Wingate,  6.51  inch! 
Kansas:  Independence,  2.15  inches.  Texas:  Fort  Bliss,  0.01;  Fort  Eingo-old,  0  00 
inches.    -Ftontla ;  Biscayne,  1.00 ;  Okahumpka,  0.00  inches  b«     ,    •  " 

Mean  temperature  for  Umatilla,  Oreg.,  for  November  is  37o.6  or  4°.2  below  the  averao-e 
lor  several  years  ;  maximum  61°  and  minimum  15°  ;  prevailing  wind  direction,  SE.'' 

Published  by  order  of  the  Secretary  of  War.  uueouou,  oi.. 

7>  ■  .  ^  ALBEET  J.  MTEE, 

JSngadter  General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


MONTHLY  WEATHEE  EEVIEW,  JANUAEY,  1880. 

INTRODUCTION. 

In  preparing  this  review  the  foUowmg  data,  received  up  to  February  14th,  have  been 
used,  VIZ  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  siiiultaneous 
I^r.S^'^^V-^^         1!^  ^^^I^^n  and  16  Canadian  stations,  as  tele- 

graphed to  this  otlice;  157  monthly  journals  and  150  monthly  means  from  the  former 
and  12  monthly  means  from  the  latter;  reports  from  27  sunset  stations  ;  234  monthly 
registers  from  voluntary  observers;  43  monthly  registers  from  United  States  Army 
post  surgeons  ;  marine  records;  international  simultaneous  observations  ;  monthly  re- 
ports Irom  voluntary  observers  in  and  the  local  Weather  Service  of  Missouri ;  reliable 
newspaper  extracts ;  special  reports.  ' 

BAHOMETRIC  PRESSURE. 

1  Jp^''FS!f^'^'i^*'l^"*'°''i°^^*T  month,  as  reduced  to  sea- 

Tin,  '.rv  nl.  isol^aric  Imes  upon  Chart  No.  II.    When  'compared  with  the 

ion  nr?  t  fn  " f  ^^^^  past  eight  years,  the  distribution  of  pressure  for  the  present 
ioXZtw.r^  f  M  ^-fl  ^^^^"^"^.^l-  S^rom  Lake  Ontario  to  Virginia  and  thence 
0  13  nob  r  i«  T""  ^*  has  been  m  excess,  gradually  increasing  northeastwards  to 
sif.  Wo^^**"^  ''i'*  of  New  England;  it  is  also  slightly  in  excess  (0.04)  at 

Santa  F6  and  San  Francisco.   At  aU  other  stations  there  his  been  a  deficiency  it 
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averages  about  0.04  on  the  South  Atlantic  coast  and  Lake  Erie  ;  0.08  along  the  Gulf 
coast;  0.11  from  Arkansas  to  the  Lower  Ohio  valley  and  Lakes  Michigan  and  Supe- 
rior and  in  the  Lower  Missouri  and  Upper  Mississippi  valleys,  0.18;  the  largest  defi- 
ciency, 0.21,  occurs  at  La  Crosse.  At  Virginia  City,  Montana,  the  deficiency  is  0.13, 
and  at  Portland,  Oregon,  0.11. 

Local  barometric  ranges. — The  total  range  of  the  reduced  barometric  readings  have 
averaged  aboirt  as  follows:  New  England,  1.14  inches  at  Wood's  HoUto  1.38 inches  at 
Burlington;  Middle  states,  1.21  inches  at  New  York  to  0.93  inches  at  Norfolk;  SouthAt- 
lantic  and  Gulf  states,  0.80  inch  at  Wilmington,  0,54  inch  at  Key  West,  0.63  inch  at 
New  Orleans,  0.69  inch  at  ludianola,  0.97  inch  at  Shreveport;  Mississippi  and  Ohio 
valleys  and  Lake  region,  from  0.99  inch  at  Memphis  to  1.11  inches  at  Pittsburgh,  1.39 
inches  at  Alpena,  and  1.33  inches  at  Duluth  ;  Eastern  slope,  1.42  inches  at  Bismarck 
and  1.33  inches  at  Dodge  City ;  Rocky  Mountain  stations,  0.67  iuch  at  Santa  F6  to 

I.  19  inches  at  Virginia  City;  Plateau  districts,  1.00  inch  at  Salt  Lake  and  Winnemucca, 
and  1.28  inches  at  Boise  City ;  California,  0.61  inch  at  Los  Angeles  to  0.92  iuch  at  Red 
Bluff. 

Areas  of  high  Saromeier.— Thirteen  high  areas  have  appeared  within  the  limits  of  the 
United  States  during  the  month.  Nine  of  them  appeared  to  develop  over  the  extreme 
Northwest  or  Manitoba ;  one  over  the  Mississippi  valley,  while  the  other  three  first 
appeared  upon  the  Pacific  coast.  The  latter  are  specially  interesting  on  account  of 
the  low  temperatures  accompanying  them. 

No.  I  is  a  continuation  of  high  area  No.  XI  of  the  December  review ;  at  7  a.  m. 
(Washington  mean  time)  it  was  central  over  the  Upper  Ohio  Valley,  while  the  press- 
ure was  above  the  normal  from  the  Southwest  to  Lake  Michigan  and  thence  to  the 
Atlantic  coast ;  north  to  east  winds  prevailed,  with  light  rains  in  Texas,  and  foggy 
weather  thence  to  Missouri  and  North  Carolina  ;  northwards,  clear,  frosty  weather, 
followed  by  risiug  temperature  during  the  day,  and  at  night,  in  the  Oliio  valley,  light 
rains,  as  low  area  No.  II  progressed  eastward  over  Canada.  On  the  2d  the  barometer 
continued  above  the  normal  over  the  Southern  States,  with  clear  weather ;  while 
easterly  to  southerly  winds  and  light  rain  continued  from  Texas  to  the  Ohio  valley. 

No.  II  followed  in  rear  of  low  area  No.  II.  At  lip.  m.  of  the  1st  the  pressure  had 
reached  the  normal  in  Dakota,  and  by  7  a.  m.  of  the  2d  the  highest  pressures  were 
over  Minnesota ;  during  the  day  the  pressure  increased  as  the  area  moved  eastward 
over  the  Lake  region  aud  Canada,  while  it  fell  rapidly  over  the  Northwest  in  advance 
of  low  area  No.  III.  3d,  moved  eastward,  and  at  11  p.  m.  was  central  over  Nova 
Scotia ;  during  the  day  tlie  pressure  increased  over  the  South  Atlantic  states.  4th,  the 
presNii  re  (ivcT  Canadian  in  ari  time  provinces  fell  rapidly  in  advance  of  the  low  area  before 
referred  1(1,  and  iiiaxinuini  pressure  was  transferred  to  the  South  Atlantic  coast ; 
clear  or  lair  weallier  iu  llie.  ynutliern  states,  but  continued  rains  from  the  Southwest 
to  the  Liiwi  r  l.akes  in  the  barometric  trough  left  by  low  area  No.  Ill,  and  which 
He])ara((  (l  I  he  present  high  area  from  the  following. 

No.  Ill  appeared  over  the  Northwest  during  the  night  of  the  3d,  accompanied  by 
clear,  cool  weailior;  on  the  4th  moved  rapidly  eastward  in  rear  of  low  area  No.  Ill 
to  the  Lake  region,  and  on  the  5th  thence  to  New  England  and  Lower  Canada.  On 
the  6th  it  moved  southeastward  over  Nova  Scotia  and  Cape  Breton  ;  on  the  morning 
of  which  day  the  thermometer  at  Sj'dney,  C.  15.,  foil  to  — 6°. 

No.  IV  appeared  over  the  Northwest  during  tin*  nin'ht  of  the  5t]i,  and  on  the  6th  and 
7th  moved  rapidly  eastward  over  Canada,  and  New  England  to  iho  Gulf  of  Saint  Law- 
rence, where  the  pressure  remained  high  until  the  Dth,  on  the  night  of  wluch  davit 
fell  Jiipidly  in  advance  of  low  .-iroa  No.' V. 

No.  V  apiiea,re(l  over  the  Northwest  (hiring  the  Dth  in  rear  of  low  No.  V,  .and  at  11 

II.  ni.  was  eenlral  in  I  iKNlMissisHippi  v.-iJlev.  Itil h,  moved  northeastward  with  iucrcasiug 
preSNure,  and  on  tli(>  lltli  was  ov<'r  Nova,  Seotia.. 

No.  VI  appe.an'd  on  iho  Pa.eilie  coa.st  on  the  KMIi  in  rear  of  low  .area  No.  VL  11th, 
exi.ended  ea.sl-w.ard  ov(^r  ihii  l'l;rt(!au  di.strieln,  prodiicini;-  i\w  niininuun  tomperatliro 
of  |,lie  niontli  C>7'')  a.t  VlMaJia,  Gal.  12Mi,  at  7  a,,  rn.  Mie  liioliest  pressnre  was  at  Salt 
Lake.  Cily  ((I.:M  ineliabove  l.lui  norina.l),  willi  niinininin  I  empera  I  n  iv  ol' Ilie  nu.ntli  (2°) 

VII.  On  Mii.M  day  lliii  niininnini  l.enipera.l.nre  of  ('lie  nionl.li  (MTnrred  .al.  I'Vii.  (iibson, 
26-,  .and  llenrie|.|.a.,27".  <  la.id  ion.a.ry  nI  ...,na  Im  lor  a.  "  norl  lier,"  ord,-red  a.t  Indianola  and 
Ga.lveslon,  were  prslilied  a.l.  I,.rnier  nI  a.l  ion  hy  ;i,  norl  li  wind  ol' Itr.  miles. 

No.  VII  apiie.ared  , .  ver  I  lie  N  orlli  wenl,  d  n  ri  n  o  Ilie  IIMi  in  rear  oilow  No.  VI,  llud  OU 
tli(<  I'.'lli,  l;;i.li,  .and  Mil,  moved  slowly  Non  |.li(-asl.wa.rd  owv  lli.<  <'as((<rn  half  ofllie 
Uniled  Slale.M  a.'i  an  exlcirsive  ;iiva,.  On  llie  l.wo  la.l  I.er  days  i  I.  prodiieed  iho  minimum 
temperaliiics  ol  llie  nionl.li  in  t\us  Oldo  va.lley  .and  A  l.la.nlie  stal  es. 

No.  VIII  appeared  over  llie  Norl  1,  wesl.  ,  1 1 1  ri  iig  Uie  Mill  in  rear  of  low  No.  VIM,  aud 
dnriii;;  (hr  M.ili  moved  e.anl\\ai(l  lo  |,|i,<  Aila.nlic  .tatcs,  wlicro  it  remained  untd  the 

17l.li,  wlirii  i|.  <li;-;app,.:i  red  |o  llic  .  a  .'^1  w  ard . 

No.  l\.  'l  lie  prcH.snre,  wliieli  had  eoiiliiuiod  comparatively  high  on  the  Pacific 
coast  since  the  passage  of  high  No.  VI,  roso  decidedly  during  the  Mtli  over  Oregon, 
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and  continued  high  over  this  region  until  the  IGth,  when  this  area  was  transferred  to 
the  Plateau  districts,  but  with  diminishing  pressure.  During  the  17th  it  was  appar- 
ently transferred  to  the  Southwest,  and  on  the  18th  covered  the  Gulf  states. 

No.  X  appeared  over  Manitoba  on  the  night  of  the  18th,  and  during  the  19th 
extended  eastward  over  Canada  as  low  area  No.  XI  began  its  eastward  movement. 
On  the  20th  it  was  apparently  northward  of  the  Saint  Lawrence  valley. 

No.  XI  slowly  developed  over  the  Mississippi  valley  during  the  23d  as  low  area  No. 
XII  moved  over  Canada  and  Maine.  24th,  it  covered  the  country  east  of  the  Missis- 
sippi, and  on  the  25th  was  transfeiTed  to  the  Atlantic  states.  26th  and  27th,  it  moved 
northeastward  over  New  England  and  Nova  Scotia. 

No.  XII  appeared  over  Manitoba  on  the  27th,  while  low  areas  Nos.  XVII  and  XVI 
covered,  respectively,  the  Plateau  districts  and  Mississippi  Valley.  28th,  it  extended 
south  and  eastward  in  rear  of  low  area  No.  XVI,  and  on  the  29th  moved  eastward  to 
the  Atlantic  states,  where  it  remained  until  the  evening  of  the  30th,  when  it  gave 
way  in  advance  of  low  area  No.  XVII. 

No.  XIII  appeared  over  Oregon  and  Washington  Territory  on  the  29th  as  low  area 
No.  XVII  moved  eastward  over  the  Rocky  Mountains,  increasing  in  pressure,  but 
extending  southeastward  to  the  Mississippi  valley ;  it  however  remained  central  on 
the  Paciflc  coast  to  the  end  of  the  month.  Cautionary  oft-shore  signals  ordered  for  a 
"norther  "  on  the  coast  of  Texas  were  justified  by  Indiapola  N.  42,  and  Galveston 
N.  26. 

Areas  of  low  barometer. — During  the  month  eighteen  areas  of  low  barometer  appeared 
within  the  limits  of  observation,  nine  of  which  (Nos.  II,  III,  IV,  V,  VI,  VIII,  IX,  XI, 
and  XIV)  first  appeared  on  the  Paciflc  coast.  Four  (Nos.  VII,  X,  XVI,  and  XVII)  were 
formed  as  secondary  areas  in  the  depressions  left  by  areas  Nos.  VI,  IX,  and  XIV. 
Three  (Nos.  XII,  XlII,  and  XVIII)  first  appeared  over,  or  to  the  north  of  Montana, 
while  one  (No.  XV)  first  appeared  over  the  eastern  portion  of  the  Gulf  of  Mexico. 

No.  I  is  a  continuation  of  low  area  No.  XX  of  the  December  eeview  ;  its  center 
passed  eastward  to  the  south  of  Nova  Scotia  early  on  the  morning  of  the  18th, 
accompanied  by  northerly  winds  and  heavy  snow  along  the  coast  of  Nova  Scotia  and 
Cape  Breton. 

No.  II  is  a  continuation  of  No.  XXI,  December  review,  and  was  central  at  7  a.  m. 
(Washington  mean  time)  of  the  1st  to  the  north  of  Montana,  in  which  Territory  brisk 
to  high  south  to  west  winds  prevailed ;  during  the  day  it  moved  rapidly  eastward 
over  Canada,  accompanied  by  high  westerly  winds  at  the  most  northerly  stations 
(Pembina,  W.  41;  Marquette,  SW.  34;  Escanaba,  SW.  32;  Saugeen,  SW.  33);  light 
rain  fell  in  the  Ohio  valley  and  Lower  Lake  region.  2d,  it  passed  eastward  with  its 
center  to  the  north  of  the  valley  and  Gulf  of  Saint  Lawrence ;  at  Father  Point  the 
wind  reached  a  velocity  of  NW.  43,  at  11  p.  m. ;  light  rain  fell  at  Chatham  and  Sydney. 
Cautionary  signals,  ordered  on  the  morning  of  the  1st  at  Milwaukee  and  Grand  Haven, 
at  midnight  of  the  1st  from  Cape  May  to  Sandy  Hook,  on  the  morning  of  the  2d  from 
New  York  to  Eastport,  were  justified,  except  at  Eastport,  Me.,  by  the  following  veloc- 
ities :  Milwaukee,  S.  28 ;  Cape  May,  SW.  29 ;  Newport,  SW.  28 ;  Thatcher's  Island, 
SW.  36.    They  were  ordered  late  for  the  New  England  coast. 

No.  Ill  appeared  on  the  Pacific  coast  during  the  2d.  At  New  Westminster,  B.  C, 
fi'om  1  to  5  a.  m.  (local  time),  a  heavy  SE.  gale  prevailed  with  fierce  gusts  of  wind 
and  rain ;  wind  continued  from  the  SW.  throughout  the  day ;  at  8  p.  m.  snow  squalls 
began,  and  by  9  a.  m.  of  the  3d  the  ground  was  covered  with  frozen  snow  to  a  depth 
of  1|  inch.  Fresh  southerly  winds  and  rain  throughout  the  day  at  Olympia  and  Port- 
land, Oreg.,  and  occasional  light  rains  thence  southward  to  San  Francisco.  At  night 
the  winds  increased  to  brisk,  with  light  snow  at  stations  in  Northern  Idaho  and 
Western  Montana.  3d,  moved  rapidly  eastward  over  British  America,  apparently 
unattended  by  precipitation  near  its  center,  but  preceded  in  the  Upper  Mississippi 
valley  and  Lake  region  by  foggy  and  rainy  weather,  and  in  Ontario  by  sleet  and 
snow.  4th,  it  moved  northeastward  to  Labrador,  and  was  followed  over  the  Northwest 
and  Lake  region  by  high  area  No.  III.  Cautionary  signals,  ordered  on  the  morning 
of  the  3d  at  Milwaukee  and  Grand  Haven,  and  at  noon  of  the  3d  from  Cape  May  to 
Sandy  Hook,  were  not  justified. 

No.  IV  appeared  on  the  Pacific  coast  on  the  3d,  with  its  center,  like  that  of  the  pre- 
ceding area,  to  the  north  of  our  stations.  At  New  Westminster  the  barometer  at  9 
and  11.56  a.m.  read  29.75  and  29.76,  respectively,  after  which  it  fell,  and  at  9  p.  m. 
read  29.60  with  heavy  rain.  "At  11  p.  m.,  a  tremendous  heavy  gale  set  in  from  SE., 
with  heavy  rain  and  fierce  gusts,  which  continued,  with  intervals  of  dead  calm,  until 
8  a.  m.  of  the  4th.  The  average  velocity  of  the  wind  was  over  35  miles  an  hour,  but 
as  there  were  calms  and  lulls  it  is  estimated  that  some  of  the  gusts  attained  a  velocity 
of  60  miles."  The  observer  also  states  "that  there  is  no  doubt  this  is  the  heaviest 
gale  we  have  had  here  for  four  years ;  «  *  *  the  rain  came  down  in  sheets  *  *  * 
in  fact  it  was  more  like  a  November  gale  in  England  than  any  I  have  seen  since  I 
came  here  (1863)."  The  rain  continued  until  8  a.  m.  of  the  4th,  at  which  hour,  how- 
ever, only  0.98  inch  was  measured,  and  was  followed  by  flurries  of  snow ;  the  pressure 
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remainecl  low,  the  barometer  reading  29.42  and  29.43  at  4  and  12  a.  m.,  respectively, 
after  which  it  rose,  and  by  noon  of  the  5th  had  regained  29.75.  Southerly  winds  and 
rain  prevailed  in  Washington  Territory  and  Oregon,  changing  to  snow  at  Olympia. 
During  the  night  of  the  4th  and  morning  of  the  5th,  high  southerly  winds  and  gales, 
with  light  drifting  snow,  prevailed  in  Western  Montana,  and  during  the  afternoon  of 
the  latter  date  the  depression  passed  rapidly  eastward  over  Manitoba,  preceded  by 
rising  temperature,  fog  and  Light  rain,  in  the  Upper  Lake  region ;  thunder  and  light- 
ning was  reported  at  11  p.  m.  at  Marquette,  and  heavy  rains  fell  in  the  Lower  Missis- 
sippi valley.  On  the  6th  it  probably  moved  northeastwards  to  Labrador,  as  high  area 
No.  Ill  passed  to  the  south  of  Nova  Scotia,  and  high  area  No.  IV  advanced  to  the 
Lake  region.    Cautionary  signals  were  not  ordered  in  advance  of  this  area. 

No.  V  appeared  off  the  Pacilic  coast  during  the  evening  of  the  5th ;  on  the  morn- 
ing of  the  6th  its  center  was  probably  over  the  ocean,  some  distance  to  the  west  of 
Olympia,  and  moving  southwards.  The  winds  at  Victoria,  New  Westminster,  and 
Olympia,  which  on  the  5th  were  southerly  or  easterly,  changed  on  the  6th  to  NE. 
and  N.,  with  heavy  snow.  After  a  temporary  rise  of  pressure,  during  the  morning  of 
the  6th,  at  Portland  and  Olympia,  the  barometer  fell  rapidly,  and  at  4  a.  m.  of  the 
7th  had  reached  the  lowest  (29.13,  or  0.82  inch  below  the  normal)  at  Olympia.  This 
was  probably  near  the  storm-vortex,  as  the  air  was  calm  at  the  station ;  at  Portland 
and  Umatilla,  brisk  to  high  SW.  winds  prevailed ;  while  to  the  northward  NE.  winds 
prevailed,  with  very  heavy  snow.  At  Port  Townsend  the  snow  was  3  feet  deep ; 
Seattle,  4  feet ;  Victoria,  29  inches,  and  in  surrounding  country  4  feet ;  Yale,  10  feet  • 
and  at  New  Westminster,  2  feet.  Himdreds  of  barns  were  demolished  by  the  weight  of 
snow,  and  communication  much  interrupted.  7th  and  8th,  the  storm  moved  rapidly 
eastward,  pursuing  a  course  about  5°  south  of  the  two  preceding  areas,  and  attended 
by  brisk  to  high  winds  and  occasional  light  snow.  9th,  at  7  a.  m.  (Washington  time), 
it  was  central  in  the  Upper  Mississippi  valley,  and  during  the  day  passed  over  Lakes 
Michigan  and  Huron  as  quite  a  severe  storm ;  at  11  p.  m.  it  was  central  near  Parry 
Sound.  10th,  it  moved  down  the  Saint  Lawrence  valley,  accompanied  by  high  winds, 
and  at  3  p.  m.  was  central  over  the  Gulf.  Cautionary  signals,  ordered  at  Milwaukee 
and  Grand  Haven,  and  along  the  Atlantic  coast  from  Cape  Hatteras  to  New  York,  on  the 
morning  of  the  9  th,  and  from  Wood's  Holl  to  Eastport,  during  the  afternoon  of  the 
9th,  were  justified  at  the  lake  stations  and  along  the  New  England  coast.  The 
following  maximum  velocities  were  recorded:  Portland,  Oreg.,  S.  33;  Umatilla,  SW. 
38;  Boise  City,  SE.  28;  Cheyenne,  W.  36;  Omaha,  NW.  39;  Milwaukee,  W.  42:  East- 
port,  NE.  29. 

No.  VI  appeared  on  the  coast  of  Oregon  early  on  the  morning  of  the  9th.  This  was 
the  last,  and  by  far  the  most  severe,  of  a  series  of  five  storms  (Nos.  II,  III,  IV,  V,  VI) 
which  ajipeared  in  rapid  succession  on  the  Pacific  coast,  and  subsequently  moved  east- 
ward across  the  continent,  from  December  31  to  January  11.  It  was  encountered  early 
on  the  morning  of  the  9th  olf  the  coast  of  Oregon,  by  steamers  Oregon  and  Victoria  of 
the  Pacific  Mail  Steamship  Company.  The  following  is  an  extract  from  the  log  of 
the  Oregon:  "Left  Astoria  for  San  Francisco  on  the  morning  of  the  8tih,  barometer 
30.00  and  falling ;  midnight  barometer  falling  rapidly,  wind  S. ,  strong  gale,  squally,  sea 
heavy  swell ;  9th,  4  a.  m.,  SSE.  strong  gale ;  G  a.  m.,  off  the  Umpqua "river,  SE.  hurri- 
cane, tremendous  sea,  barometer  28.20,  no  change  to  10  a.  m.,  when  sliipjied  very 
heavy  sea,  sweeping  away  portion  of  bulwarks— barometer  began  risino-,  wind  SE. : 
noon,  wind  veered  to  6W.  light;  2  p.  m.  to  midnight,  SW.  squalls  Avitb  inhi,  sleet, 
and  snow;  midnight,  wind  veered  to  NW."  The  steamer  Victoria,  Aviiicli  w;is  45  or 
50  miles  distant  to  the  northwest  of  the  Oregon,  experienced  NW.  winds,  while  the 
Oregon  had  SE.  winds,  the  barometer  reading  the  same  on  both  vessels.  The  J.  G. 
Wall  lost  bulwarks  and  rails,  &c.,  in  very  heavy  southerly  gale  on  the  Htli  (probablv 
9th),  while  ofl"  Uuqxina.  Schooner  /(.'mwa  ?///(■)•  was  1)1()wii'()ti  ilie.  vocIsm  .-ibove  Empire 
City,  early  on  the  nioi-ning  of  (lie  IKli.  At  J-:mlur<^  Cilv  n. \w:v\\  son  I  licily  galo  pre- 
vailed, during  whi.'h  linildings  wci((  blown  down,  Avli;ir\ cm  wiislied  :i,w;i.v,  and  several 
lighters  sunk  ;  llie  giile  w;ih  (lie  iiionI,  Ncvcrct  ever  e\])ericnce<l  Co.in  1';;i,v.  In  Clat- 
HO])  county,  ;i,t  the  nionlli  oC  llui  ( 'iiinl.erl:ind  liver,  (be  ,s(diin,  dnviiio-  'riinrsday 
night  (l''ri(lay  night),  was  cxcrcMlinoIv  ,srvciv;  (lie  ti(l(<  risino  i;  inelieN 'hiolier  than 
belore  iiolcd  ;  "on  Friday  tiic,  wind  MiMldcnlv  rli;i,ni;(Ml  lo  wohI.,  ;ind,  :im  (be  i  n>es  were 
heavily  laden  av lib  snow,  si  nicK  l  lir  loivsl,  w  i  I  li  '  (ci  rilile  ellri  l  :  loss  esl  i  ni;iied  at 
IliouHandH  oi dollars."  At  Wi  sl  |mm  I,  ( 'Lilsiip  (■onn(.,v,  .-il' '-'  |i.  ni,  oC  I  ll(^  IM  li.  "  n,  slorm 
of  snow  a.ndwiiid  set  in,  ;i  nd  <'()n  I  i  ii  ikmI  Idt  (wo  linni'swilb  i;re:ii  I  iiiv ,  n  nreoti  iio  (  rees, 
&c.  ;  ill  (-li.^  neigl,l„n  lHKMl  nnn^li  ,l:,n..-,i;.,  w;.s  .lone  to  l>i'i,|o,.s,  iMiildings,  .V  lO'  111 
Wasliingloii  eonnly  -.i  iiiiinIxT  oT  l>;i,i  iis  :i,n(l  lioiis.'s  ^^vvo  blown  down,  a'nd  i;Tea(i  do- 
striie.tion  done  (d  leiiccH  ;mmI  licrs  various  roiids  lc:idinu  IVoin  ('(nlljuKl  were  com- 
pletely l.loi'kcd  by  I'.-iiini  limber;  (  l„,  .1:mii:,..„  i,,  ,„nlliern  of  (li.v  eonnty  is 
estilliaird  a,(,  I'.'O,!  I(  10.  In  (Iks  W  i  llanicl  Ics  valley  nini'li  damage  was  don.^  lo  (jin'ber, 
.fcc.  ;  a,(,  Salem  biiil.linos  were  .la  ma;Md  .Inrino  "  a.  scsv-ns  wind  ami  rain  si  ,.rni,  which 
was  foil. .we.l  by  a,  li.'.a.vy  laJI  ..I'  snow."  Din  ing  |b.s  ,la,v  \l  pa.sse.l  rai>i.llv  eastward 
over  Oregon,  VVa.sJiiiig(oii  TerriU.iy,  and  Idalio,  to  Western  Montana-,  doing  unich 
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ilamage  throughout  the  Cumberland  valley.  The  lowest  barometer  reading  occurred 
at  Roseburg,  between  8  and  12  a.  m. ;  Portland,  at  1.20  p.  m.,  at  which  station  an 
observation  was  made  every  15  minutes  from  10  a.  m.  to  4  p.  m.  the  pressure  remain- 
ing below  29.00  mchesfroni  10  a.  m.  to  3  p.  m. ;  Olympia,  at  2  p.  m.  ■  xiw  Westminster, 
±5.  C. ,  ^  p.  m. ,  at  Umatilla  the  pressure,  at  2  p.m.,  was  falling,  and  the  lowest  probably 
occurred  about  6  p  m. ;  Boise  City,  Idaho,  and  Virginia  City  Montana,  at  9  p  m  At 
Roseburg  the  wmd  continued  throughout  from  S.  and  SW.,  and  at  4  p.  m.  the  rain 
changed  to  snow.  At  Portland  the  wind  was  SE.  fresh  from  3.57  to  11.30  a  m  when 
It  suddenly  increased  to  a  velocity  of  40  miles  and  veered  to  S. ;  at  11.45  it  increased 
to  45  miles,  and  at  1.45  p.  m.  to  50  miles,  though  it  is  estimated  that  there  were 
CTr^^rt'flfnT^''''  registered  velocity  was  53  miles  per  hour 

f  om  1.50  p.  m  to  2.05  p.  m  this  being  the  highest  on  record  at  the  station  and 
"without  a  parallel  withm  the  recollection  of  the  early  settlers  of  this  state"  ;  at 

Sberl  irfili*  "r'^  \^J-\  ^'"^^  ^'""'^'"^      ^W.    Many  buildings  were  deiot 

ished  m  the  city  the  total  loss  being  estimated  at  about  sixt/  thousand  dollars ;  one 

dn^fo.  A^i'*'^'  1        ^■'f.i*'^  ^^'^  ^^"''^"y  of  Portland  fell  toward  the 

At  01v3o^th«  ^  {  P""''*  f^^""  '^fr"?'  ^""'^  a^'^     during  the  latter  part." 

ln?.J?.^'  the  wxnd  was  S.  from  3.56  a.  m.  to  7  a.  m.,  when  it  backed  to  NENvith 
heavy  snow.  At  noon  and  2  p.  m.  it  was  K,  still  snowing,  but  at  7.56  p  m  had 
backed  to  SW.,  with  clear  weather.  At  La  Centre,  Clark  county,  a  school  b^ldino- 
was  crushed  by  a  falling  tree,  and  two  children  kilied.  At  Vancouver  the  barracks 
were  damaged  to  the  amount  of  $2,000.  Steamer  Idaho  left  Cascade  It  noon  for  Port- 
laud,  but  about  1.30  p.  m.  met  the  "terrible"  storm  and  had  to  return:  vessels  were 
driven  ashore  at  Cascade  and  Grate's  Point;  at  Dallas  a  heavy  wind  prlvaUed  but 
no  damage  was  done.  An  observer  at  Goldendale,  IQikitat  lonntj,  to  the  east  of 
the  Cascade  range,  says  "the  storm  from  the  Willamette,  Umpqua,  and  Rocrue  val 
eys,  came  over  the  Cascade  mountains  and  down  upon  us  w'ith  g?eat  fury    The  snow 

tS'''''^.n^  evening  of  the  8th,  but  on  the  morning'of  the  9th  came  a^Z 
from  the  NE.  until  noon,  when  it  ceased  and  a  warm  breeze  set  in  from  the  S  wh  ch 
L".  ""  A? Urn  Jill^"^  Z'^r-f  ^^■.F''^  ^omu^enced  and  lasted  until  late  in  th'e^J^n 
mg.     At  Umatilla  a  velocity  of  80  miles  was  registered ;  during  the  mornino-  a  lio-ht 

rnfa?2VTwot  Vfn^*r^^"^«^^'^  ^fte^  ^^ch^t  increariOy 

and  at  2  p.  m  was  SW.  60  miles;  at  8  p.  m.,  it  was  W.  32;  manv  buildino-s  were 

men'ced  tZ^^w  from  t\""^w  T^^^'  '  ^^'^  ^E.  at  noo^n,  ^om! 

menced  to  blow  from  the  SW  about  1  p.  m. ,  and  continued  steady  until  6  p.m.,  when  itin- 

tl  e  win?^«i^''"'''^r'  7?'°?  7 ;  at  8  p.  m.  the  barometer  begaAto  rise  and 

JhroZh  J,Slb«TT^*i*'  ^o^ti^ued  to  blow  with  considerable  force  from  the  west 
blnwn^l^-*^  V^'^il^ngs  were  damaged,  and  in  the  vicinity  a  house  was  literally 
nW.^.TiP  '  Waitsburg,  "  wind  S.,  buildings  were  turned  over" ;  at  Pomerov 
church  blown  down,  buildings  damaged,  and  on  the  mountains  in  the  vicinitv  forest 
ever  Tnn'  ^^""T  f  ^^^''^^'^  ^'^^  ^^rm  of  Friday  night  was  the  severest 

ever  known,  damaging  barns,  &c."  At  Lewistown,  Idaho,  at  8  20  p  m  the  wind 
attamed  a  velocity  of  W.  35  miles.  At  Boise  City  the  wind  was  SE.tt 4  24  Tm 
to  2  p.  m  SW.  at  8.24  p.  m.,  and  W.  at  9  p.  m.  At  Virginia  Citv  from  the  renorts 
at  present  to  hand  the  wind  continued  in  the  SW.  from  nSon  of  the9thTo  noon  of  tl  e 

1  40  a  m 'o'^Xe  lotr^t  f         A*  '''''  ^^^^^'^'^^  ^  velocity  of  25  ^^les  at 

4.4U  a.  m.,  01  the  10th.  So  far  we  have  considered  only  the  reports  from  nlnces  npir 
tlie  centre  of  the  storm,  but  reports  from  British  Colombia,  cVifOTSa  amrNevada 
show  Its  influence  to  have  extended  to  these  regions.  To  the  northX  nrL  nit  Jtton 
occuiTedas  snow,  and  some  very  heavy  falls  a?e  reported.  At  VictorL^  V  I  S^^^^ 
commenced  with  a  NE.  wind  at  4  p.  m.  of  the  8thand  continued  to  3  pm.  of  tile  9tT 
miles  ne^r'^  AT/  ^^^^'"^  ^'^  ^7^\  ^^^^  blowing  with  a  velocity  of  56 
Siced^  aLl  on  "Fn.^  J  f'i^  ^T""  ^T.T*"^*^      "  ^^'^'^^^  reason  ever  Lperi- 

eiiced,  and  on  Iriday  the  barometer  fell  lower  than  ever  before  noted  durino-  which 

fetmfJster'B  r  'K'^^  W--^i}^^\on  the  Sound,  ^^th  a  wind  of  46  m\les."  IIncw 
,S  f '    •  l?frometer  began  to  fall  at  4  a.  m.,  and  continued  fallino-  ran- 

sultan  ^74^^'''','^'''''''^^^  28.68  inches,  the  lowest  reading  ever  recorled  at 
+n  nil  !,?  +      n-  l/i^'  ^^^^  ^eeu  NE.  since  the  Cth,  "  be-an  to  shift 

to  a  1  quarters  (light  airs  ;  3.30  p.  m.,  commenced  snowin-;  4p  m    hea^  <rust  of 

topf  tSrsnow  louS '^y'^^'"'  ''^'^  ti-ees  i^  dou'dsroYtietm 

'd^^S^arfoSinde^ti*  "  "-'r^  '-'h''  ^^-"^  Hollister,  clLtTe"  Ld  Santl 
tean  Joaqmn  valley,  a  bE.  hard  wind  was  blowing,  and  the  weather  "  cold  and  bleak." 
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A  seTcre  storm  of  snow  and  wind  set  in  on  the  Sien-a  Nevada  range  dnring  the  day 
(9th)  and  continued  all  night  (9th-10th)  with  unabated  fury,  blockading  the  main 
line  of  the  Central  Pacific  Eailroad.  Between  Cisco  and  Emigrant  Gap  about  1,000 
feet  of  snow  sheds  were  swept  away  by  snow  slides  from  the  mountain  slopes,  and  at 
11  a.  m.  of  the  Iflth,  800  feet  of  sheds  were  blown  down  between  Cisco  and  Cascade. 
In  northern  Nevada  the  storm  was  severely  felt  and  did  considerable  damage  in  the 
southern  part  of  Humboldt  county.  At  Winnemucca  the  wind  reached  a  velocity  of 
SW.  56  during  the  evening  of  the  9th.  The  accompanying  table  gives  in  13  columns, 
1st,  the  stations  in  Oregon,  Washington  Territory,  British  Columbia,  Idaho,  and 
Western  Montana;  2d,  height  of  barometer  cistern  above  sea-level;  3d  and  4th,  time 
and  height  of  highest  reading  preceding  storm ;  5th  and  6th,  time  and  height  of  low- 
est reading  during  storm ;  7th,  8th,  and  9th,  total  fall,  duration  of  fall,  and  fall  per 
hour ;  10th  to  13th,  times  of  commencement  of  gale  and  highest  velocity,  and  direc- 
tion of  wind  and  miles  per  hour  registered  during  the  highest  velocity. 
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lOth,  it  moved  eastward  over  Montana  and  Dakota  to  Minnesota,  attended  by  high, 
winds  and  occasional  snow ;  and  on  the  11th,  northeastward  over  the  Lake  region  into 
Canada  as  quite  a  severe  storm.  Cautionary  signals,  ordered  on  the  afternoon  of  the 
10th  at  Milwaukee  and  Grand  Haven,  were  justified  byNW.  39  miles  at  the  former, 
and  S.  30  miles  at  the  latter  place.    Sandusky  reported  SW.  36,  and  Saugeen  SE.  44. 

No.  VII. — As  low  area  No.  VI  moved  northeastward  over  the  Lake  region  on  the  11th, 
a  barometric  trough  stretched  southwestward  to  Texas,  in  the  southern  extremity  of 
which  the  present  area  formed.  On  the  morning  of  the  12th  it  was  over  northern 
Mississippi ;  barometer  at  Vicksburg,  30.16  or  0.06  below  normal.  During  the  day  the 
lowest  pressure  was  transferred  to  Virginia,  nnd  during  the  evening  passed  off  the 
coast  as  high  area  No.  VII  advanced  from  the  Northwest.  Northerly  winds,  with 
heavy  rain  or  snow,  prevailed  throughout  the  day  from  Arkansas  to  Tennessee  and 
the  Ohio  valley,  and  extended  by  eveniug  to  the  Middle  states  and  New  England. 
13th,  passed  to  the  south  of  Nova  Scotia,  and  at  11  p.  m.  was  near  Cape  Breton.  Rain 
on  the  North  Carolina  coast,  and  snow  thence  to  Maine,  was  followed  by  clearing  and 
clear  weather.  Heavy  snow  fell  in  Nova  Scotia  and  Cape  Breton.  Caiitionary  sig- 
nals, ordered  from  Cape  Hatteras  to  Cape  Henry  on  the  afternoon  of  the  12th,  and  the 
morning  of  the  13th  from  Wood's  HoU  to  Eastport,  were  fully  justified  by  the  foUow- 
mg  velocities :  Cape  Hatteras,  NE.  40 ;  Kittyhawk,  NE.  60 ;  Cape  Henry,  NW.  60 ; 
Wood's  Holl,  NE.  28 ;  Thatcher's  Island,  NE.  61,  and  Eastport,  NE.  29. 

No.  VIII  appeared  on  coast  of  British  Columbia  during  the  evening  of  the  12th ;  a 
SE.  wind,  with  heavy  snow  and  rain,  prevailing  at  Victoria,  V.  I.  At  New  West- 
minster, B.  C,  snow  began  to  fall  early  in  the  morning  and  continued  iiutil4  p.  m., 
when  there  were  12|  inches  on  the  ground  ;  it  then  commenced  to  rain,  and  continued 
throughout  the  night,  with  strong  SE.  wind,  in  gusts ;  at  9  p.  m.  the  barometer  had 
fallen  to  29.36 ;  rain  or  snow  prevailed  in  Washington  Territory  and  Oregon,  and  by 
9  p.  m.  southerly  winds  (increasing  to  a  gale  at  Fort  Shaw)  and  light  snow  were 
reported  Ixom  western  Montana.  13th,  in  the  morning  "the  weather  was  bright  and 
clear  fi-om  the  West  at  New  Westminster,  B.  C,  after  3  inches  more  snow  during  the 
night."  During  the  day  the  area  moved  rapidly  eastward  to  Manitoba.  Gales  pre- 
vailed from  Wyoming  (Fort  Fetterman,  W.  40  to  59  miles  ;  Cheyenne,  W.  42)  to  Iowa 
and  Minnesota  (Saint  Paul,  SE.  52,  much  damage  to  buildings) ;  the  only  precipita- 
tion reported  was  very  light  rain  or  snow  near  the  head-waters  of  the  Missouri,  at  4 
a.  m.,  and  light  snow  (immeasurable)  at  Escanaba  at  11  p.  m.  14th,  passed  into 
Canada.  Light  snow  fell  at  Parry  Sound.  Cautionary  signals,  ordered  at  11  p.  m. 
for  Milwaukee  and  Grand  Haven,  were  justified:  Milwaukee,  SW.  26. 

No.  IX.— At  9  p.  m.  of  the  13th  it  commenced  snowing  at  New  Westminster,  and  at 
3  a.  m.  of  the  14th  a  hard  rain  set  in;  at  night  a  heavy  SE.  gale  set  in,  with  hard 
rain,  and  at  9  p.  m.  the  pressure  had  fallen  to  29.69.  15th,  the  wind  veered  to  SSW., 
heavy  rain,  followed  by  clear  weather  and  rising  barometer.  At  4  a.  m.  the  center  of 
the  present  low  area  was  north  of  Montana,  in  which  state  the  wind  was  SW.  brisk 
to  high ;  at  3  p.  ra.  it  was  central  in  the  Red  River  of  the  North  valley,  with  light 
snow,  and  at  11  p.  ra.  had  moved  to  the  north  of  Lake  Superior.  The  path  of  center, 
being  too  far  north,  is  not  shown  on  Chart  No.  I. 

No.  X  followed  rapidly  in  rear  of  the  preceding  area,  unattended  by  precipitation, 
and  at  11  p.  m.  was  central  over  Wisconsin,  by" which  time,  however,  light  rain  or 
snow  liad  commenced  at  Escanaba  and  Marquette.  17th,  moved  eastward  over  Onta- 
rio, and  light  rains  or  snows  fell  in  the  Lake  region.  Saint  Lawrence,  and  Ohio  val- 
leys, and  Tennessee,  and,  by  night,  rains  in  the  interior  of  the  East  Gulf  aud  South 
Atlantic  states.    ISfcli,  passed  olf  the  Atlantic  coast,  with  light  rains  along  the  coast. 

No.  XL— At  Now  Westminster,  B.  C,  ICth,  "heavy  rain,  wind  from  ail  quarters, 
followed  by  warm,  fresh  breeze,  from  S. ;  river  open  ;  at  night  SE.  gale  in  gusts ;"  fall- 
ing baroiiicter,  rcacliing  2!).(;h  nt,  9  ]).  ni.  17(li,  at  4  a,,  iii.  storm  and  gale  in  western 
Moiiia,iiM,;  -.irr-.i  iiiov.mI  rapidly  ciisi  \v:m<1  din  ing  (  Iki  day  to  Manitoba,  unattended,  so 
far  :\.»  oni;  Tvporls  hIk.w,  liy  picci  pi  l.aiioii,  oxc.^i)!,  light  snowat  Fort  Garry  and  Dnluth. 
lH(b,  moved  soiitliwanl  lo  low;!,,  Avilli  cloM.r  w(-aili(>r  (Voni  the  centev  sontlioastward 
and  ]iartly  cloudy  wcaJJicr  on  Ibo  norlli  and  wchI,  sides  of  depi-essioii.  I'.H  li,  remained 
almost  slaXionary  (hiring  I  he  nioi  iiing,  willi  deereasing  pressure-,  in  I  lie  l.<)W(-r  Mis- 
souri valley  ;  in  tlie  mea.n  time  ihv  surrouiidin.;'  Ii;i ronieirie.  ^rndic-nl,  increased,  .and  a 
strong  nor(liea,s(,erly  e-urreni,  sel,  in  IVoiii  ( li<-,  1 1 pper  l„i,ke  re.'ion  lownrds  Missouri,  hav- 
ing, at  3  1).  m,,  lui  iiverane  (cnipe'raliiie^  of  III";  (Milwaukee,:;?'';  I.:i.  ("rosso,  42": 
and  Dav(Mil)()rt  40"),  wllil(^  l\\<s  opposin-  sonllierh  winds  Imd  ;i,  ^enlpl'r:^llll■(^  of  52°  at 
.Sl)riiigliel.l  .■iiid  V,iP  at  C.'iiro,  111.  ;  .-il,  l  liis  hour  rimi  wii.s  C'lllin-  Ir.im  SninI,  Louis  and 
lndia.nM,p(dis  on  I  ho  wuil  li  si<le  l  o  ( :|iie;i,.Mi  nnd  I  ):i,ven perl,  on  Mie  iiorMl.  Uy  11  p.  m. 
tlio  .■i,re;i,  Ii:mI  in.ived  en«(.w:ird  .'Mid  w;i,s  e,Mi(r;,,l  |„,|,\veeii  .SiiinI,  Louis  a,nd  I  ndiaiiaiiolis  : 
IVliii  luiving  expended  (-.•isUv:Md  lo  wesleiii  I 'en  nsy  I  \  .'in  i.'l.  201  ll  and  '.Mst,  it  nioVcd 
ea„sl,  norllM'MsUvnrd,  :i,ih1  .-iI,  ;t  p.  in  oC  li.e  l:iM e r  diile  was  eenlnil  over  Nova,  Scotia. 
Ik  w.'is  ;..ee..inp;inied  l>.v  lie.'i.v.v  Huoxv  in  llie  Low.'r  L:ike  re-ion,  n.u-||.ern  New  York, 
a,iiil  Nr,\\  l.;ngla,nd,  a.nd  inere.'i.sing  in  energy  a.s  i(,  moved  eastward,  developed  into 
qiiile  a  severe  storm  as  it  approaclieil  the  coast  of  New  England.    South  of  the  oen- 
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ter  of  path,  as  shown  on  Chart  I,  warm  southwesterly  winds  and  clear  or  fair  weather 
continued,  except  a  light  thunder  storm  in  the  Middle  states,  the  maximum  tempera- 
tures of  the  month  (68°)  occurring  at  Lynchburg  and  Fort  Whipple,  Va.  Durino-  the 
night  of  the  20th  and  early  morning  of  the  2l8t  it  was  central  between  Capes  Cod  and 
Sable  as  a  very  severe  storm.  Cautionary  signals,  ordered  at  Milwaukee  and  Grand 
Haven  on  the  afternoon  and  along  the  Atlantic  coast  from  Macon,  N.  C,  to  New  York 
at  midnight  of  the  19th,  and  thence  to  Eastport  at  midnight  of  the  20th,  were  iusti- 
fied,  though  late,  for  the  coast  of  Maine.  The  following  maximum  velocities  were 
registered:  Milwaukee,  NB.,  26;  Cape  Hatteras,  SW.,  36 :  Cape  May,  W.  37-  Sandv 
Hook,  NW.,  42;  Newport,  W. ,  30  ;  Thatcher's  Island,  E.,  32;  Portland,  NE.,  29,  and 
Eastport,  NE.,  50.  ;       >  j 

No.  XII  appeared  to  the  north  of  Montana  on  the  20th ;  gales  were  reported  in  west- 
ern part  of  state,  and  light  snow  fell  at  Virginia  City,  Fort  Buford,  and  Pembina 
During  the  night  the  depression  was  transferred  rapidly  southward  to  the  Lower  Mis- 
souri valley,  with  very  light  rain  at  Yankton  and  La  Crosse.  21st,  at  3  p.  m.,  warm 
southerly  winds  prevailed,  with  light  rains  from  the  East  Gulf  states  to  southern 
Wisconsin,  and  light  snow  northwards,  while  to  the  west  of  the  Mississippi  the  wind 
had  generally  changed  to  NW.  During  the  evening  a  somewhat  heavy  thunder  stonn 
moved  from  the  Central  Mississippi  valley  over  Kentucky  and  Tennessee.  22d  moved 
northeastward  to  Ontario,  with  light  rain,  turning  to  snow  in  the  Lake  region  ;  light 
thunder  storms  m  the  South  Atlantic  states,  and  rain  or  snow  in  the  Middle  states  and 
New  England.  23d,  moved  northeastward,  followed  by  clear  weather  in  New  En- 
gland. Cautionary  sig-nals,  ordered  on  the  afternoon  at  Milwaukee  and  Grand  Haven 
and  at  midmght  of  the  21st  along  the  Atlantic  coast  from  Macon  to  Sandy  Hook  and 
on  the  morning  and  afternoon  of  the  22d  thence  to  Eastport,  were  justified,  except  at 
Macon  and  Cape  Lookout.  Maximum  velocities  :  Milwaukee,  NW.  30 ;  Grand  Haven 
i^li^o^P'*^-^*^'''^^'  Cape  May,  NW.  40;  Sandy  Hook,  E.36;  Thatcher's  Isl- 

and, SE.  30,  and  Eastport,  SE.  36.  As  the  pressure  increased  during  the  morning  of 
the  22d  over  the  southwest  a  severe  "  norther  "  set  in  on  the  coast  of  Texas,  for  which 
cautionary  off-shore  signals  had  been  ordered  on  the  afternoon  of  the  21st  Thev 
wore  justified  by  Indianola  N.  40,  and  Galveston  N.  32. 

No.  XIII  was  to  the  north  of  Montana  on  the  afternoon  of  the  22d.  Its  track  was 
too  far  north  to  appear  on  the  chart. 

No.  XIV  appeared  on  the  Pacific  coast  on  the  24th,  but  reports  north  of  Portland, 
Oreg.,  are  not  yet  at  hand.  At  that  station,  after  four  days  of  comparatively  hi"-h 
pressure,  the  barometer  fell,  and  by  noon  reached  29.68,  or  0.35  below  the  normal,  wind 
S. ;  during  the  evening  and  night  the  barometer  rose  and  the  wind  veered  to  NW.,  and 
at  9  p.  m.  the  pressure  was  lowest  at  Boise  City  (29.81,  or  0.38  below  the  normal).  At 
this  time  the  wind  had  increased  to  a  gale  in  Western  Montana,  and  easterly  winds 
with  threatening  weather,  were  prevailing  at  Humboldt  and  Battleford,  British  Amer- 
ica. 2oth,  lowest  pressures  from  Montana  to  Manitoba;  the  barometer  at  Virginia 
City  rising  from  29.10,  or  0.57  below  normal,  to  29.37,  or  0.29  below  normal,  and  falling 
at  Pembina  from  29.52,  or  0.56  below,  to  29.23,  or  0.83  below  ;  light  snowsor  rains  fell 
along  the  Pacific  coast,  over  the  Western  Plateau,  and  at  Virginia  City,  Fort  Custer 
Deadwood,  and  Bismarck.  The  pressure  remained  low  over  the  Plateau  districts,  and 
the  low  area  arising  therefrom  will  be  described  as  area  No.  XVII.  26th,  moved  to 
the  northward  of  Lake  Superior.  Cautionary  signals  were  ordered  at  Milwaukee 
and  Grand  Haven,  and  justified  by  S.  28  and  S.  26,  respectively. 

No.  XV  appeared  over  the  Eastern  Gulf  on  the  25th,  and  moved  slowly  northward 
during  the  day.  26th,  moved  northeastward  over  Florida,  preceded  by  NE.  winds 
and  ramy  weather  in  the  East  Gulf  and  South  Atlantic  states.  27th,  moved  slowly 
northeast  off  the  South  Atlantic  coast.  28th,  disappeared  or  merged  into  the  area  of 
low  pressure  over  the  Lake  region  (No.  XVI).  Cautionary  signals,  ordered  on  the  25th 
on  me  JNorth  Carohna  coast,  along  the  Gulf  and  Atlantic  coasts  from  Port  Eads  to 
Wilmington  on  the  morning  of  the  26th,  and  from  Cape  May  to  New  York  at  midniffht, 
were  generally  justified  by  winds  attending  either  this  area  or  area  No.  XVI :  maxi- 
mum^ velocities :  Cedar  Keys,  S.  25;  Savannah,  NE.  32;  Macon,  NE.  35;  Lookout, 

•  ^''^■^'^^  developed  in  the  Southwest  during  the  26th  as  low  area  No.  XIV  moved 
into  Canada.  27th  moved  rapidly  northeastward  to  the  Lake  region,  unattended  by 
precipitation  or  high  winds.    28th,  passed  rapidly  to  the  Gulf  of  Saint  Lawrence. 

.  ^  O;  X  V 11  IS  the  secondary  depression  that  was  left  by  area  No.  XIV  over  the  Plateau 
districts  and  remained  there  until  the  28th.  From  the  26th  to  the  28th  stormy 
weather,  with  heavy  snows,  prevailed  in  California  and  the  Southern  Plateau  district, 
of  which  interesting  particulars  will  be  found  underthe  head  of  "snow."  Onthe29th 
It  moved  eastward  in  rear  of  high  area  No.  XII,  and,  preceded  by  easterly  winds,  rain 
or  snow,  to  the  Lake  region.  30th,  moved  over  the  Lake  region  with  increasing 
energy  and  on  the  31st  reached  the  Gulf  of  Saint  Lawrence.  Cautionary  signals^ 
ordered  up  on  the  afternoon  of  the  29th  at  Milwaukee  and  Grand  Haven  and  alon"-  the 
Atlantic  coast  from  Macon  to  Sandy  Hook,  and  on  the  morning  of  the  30th  thence  to 
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Eastport,  were  justified.  Maximum  velocities :  Milwaukee,  W.  43 ;  Cape  Lookout, 
NE.  39 ;  Cape  May,  S.  36 ;  Sandy  Hook,  SW.  48 ;  Boston,  W.  45 ;  and  Eastport,  S.  33.  At 
Boston  the  anemometer  cups  were  blown  away  and  tlie  wind  estimated  at  CO  miles. 

No.  XVIII  passed  eastward  from  Montana  to  Lake  Superior  on  the  31st,  accompanied 
by  light  snow. 

INTERNATIONAL  METEOROLOGY. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  review.  No. 
IV  indicates  the  probable  course  of  the  principal  areas  of  iow  pressure  over  the  North 
Atlantic  Ocean  and  neighboring  waters  and  continents  during  the  month  of  December, 
1879 ;  it  is  based  upon  observations  mtide  on  board  about  180  vessels,  and  which  have 
been  collected  from  various  sources  or  received  directly  at  this  office  up  to  February 
5,  1880.  Nos.  V  and  VI  are  charts  for  the  month  of  June,  1878,  and  are  based  upon  the 
international  simultaneous  observations,  as  described  in  the  review  for  July,  1879,  sup- 
plemented by  such  other  observations  as  have  been  considered  specially  applicable 
and  trustworthy. 

On  Chart.  No.  IV  the  tracks  of  eight  of  the  most  prominent  areas  of  low  pressure, 
which  during  a  portion  of  their  existence  were  located  over  the  North  Atlantic  Ocean, 
are  traced.  In  the  following  rcsum6  only  that  part  of  the  ocean  Ij'ing  between  the 
parallels  of  35°  and  55<=  will  be  referred  to,  unless  specially  noted.  The  month  opened 
with  areas  of  low  pressure  over  Europe,  near  the  Azores,  and  to  the  north  of  New- 
foundland. The  first  has  already  been  noticed  as  area  No.  XIV,  Chart  IV,  in  the  Decem- 
ber review  ;  the  second  is  a  continuation  of  area  No.  XV,  Chart  IV  of  the  same  review, 
while  the  third  was  probably  a  continuation  of  low  area  No.  XVIII  of  the  November 
REVIEW.  An  extensive  area  of  high  pressure  (over  30.40  inches  or  772.1'"'"),  covered 
the  ocean  from  20°  to  40°  W.  and  north  of  45°  N.  The  low  area  near  the  Azores,  from 
which  islands  reports  are  not  yet  received,  was  probably  central  about  34°  N.  28°  W., 
moving  eastward.  Steamer  Borussia  sailed  from  Corunna  on  November  26,  and  had 
SE.  winds  which  freshened  to  a  gale  on  November  30 ;  on  December  1  the  wind  sud- 
denly chopped  to  NNW.  with  heavy  cross  sea,  during  which  she  sprang  a  leak,  and 
foundered  on  the  2d,  350  miles  to  the  southwest  of  Fayal,  having  on  board  about  225 
persons.  Steamer  Colomho  in  32°  N.  and  29°  to  39°  W.  had  a  continuation  of  westerly 
gales  from  the  Istto  the  5th.  Nortih  of  Azores  northerly  winds  prevailed  between  10°  and 
20°  W.,  easterly  thence  to  40°  W.,  southerly  to  50°  W.,  and  northwesterly  thence  to  the 
coast  of  the  United  States,  where  a  second  area  of  high  pressure  existed.  2d  and  3d, 
the  low  area  south  of  the  Azores  moved  to  the  Bay  of  Biscay,  accompanied  by  very 
heavy  seas,  and  producing  severe  easterly  gales  and  heavy  snows  over  the  British 
Isles;  the  high  area  north  of  the  Azores  and  the  low  area  north  of  Newfoundland 
disappeared,  while  the  high  area  on  the  American  coast  moved  northeastward,  and 
on  the  morning  of  the  4th  extended  from  the  banks  of  Newfoundland  to  35°  W. ;  on 
the  3d  heavy  easterly  gales  and  high  seas  prevailed  near  the  Bermudas.  5th  and 
6th,  the  low  area  moved  rapidly  eastward  from  the  Bay  of  Biscay  to  the  Black  Sea, 
producing  a  slight  rise  of  temperature  to  the  south  and  oast  of  its  center;  with  this 
exception,  the  cold  period,  which  set  in  over  Westeni  Europe  during  the  first  week 
of  December,  continued  almost  uninterrupted  throughout  the  entire  month.  During 
the  5th,  low  area  No.  II,  Chart  I,  December  review,  passed  eastward  over  Newfound- 
land, and  on  the  fitli  was  central  about  55°  N.  3.5°  W.,  moving  northeastward.  7tli, 
low  areas  over  mid-ocean  and  Canada ;  high  areas  over  the  East  Atlantic  aTul  the  Banks 
of  Newfoundland  ;  southerly  to  westerly  gales  in  ,55°  N.  20°  W. ;  northerly  in  40°  W., 
and  southerly  south  of  Nova  Scotia.  8tli,  high  area  over  the  East  Atl;mtic,  extending 
over  Europe,  with  very  low  tempera.tures ;  low  area  approached  Hun  coMst  of  Norway, 
inducing  a  temporary  rise  in  temperature  over  Northern  EurojKi;  soiitlioast  "liiu^ri- 
e.ano"  in  35°  N.  23°  W. ,  and  southeasterly  winds  thence  uorlliw.-iid  lo  .50°  N.  along 
the  westeni  margin  of  high  area;  low  area  over  Nowfoundl.ind.  center  of  high 

jirea  was  transferred  to  Western  Europe,  over  which  region  (>xl  ^('1n(^ly  low  tempera- 
tures wore  recorded.  At  Paris  at  8  a.,  in.  i]w  UwrnwwUvr  i( \niM(cii-(l — 23.9°  C.  or 
—11°  Fahr.  Some  hours  earlier  a  tonll)(^^;lt^l■(^  ol"  — 'iM°  C.  or  — F;ilir.  was  recorded 
on  the  surface  of  the  snow.  These  are  pvohalil  v  tli(^  lowest  IcniiH-ral  iiro  readings  over 
recorded  in  this  vicinity ;  during  tiu^  wiiiIith  of  I/Srf-'it,  17!tl-'5,  and  lH71-'2, — 21. B°, 
— 23..5",  and  —21.3",  r(^s])<>ciively,  were,  iv.'ordcd,  lbi-s('  bciiio'  lowcsl  readings  since 
1700.  In  the  British  JhU-h  (  he  liwau  lcnlp,■l  :l^n|■(^  Ibr  iUo  \\c,>k  cndin.;  I  h-c'iulxT  8th of 
seven  stations  in  tll(^  niidlaiiid  counlicN,  wlicn  cDinpari'd  w  ilii  I  Ik^  mean  (d'  (li(\saine 
week  (luring  tbirlcdn  ])revioiis  years,  sliows  a,  dclicil.  dI'  lit"  l''abi-.  ;  niininnnu  readings 
ranging  from  —I  I"  Kalir.  (— 23".0"  (i.)  lo  —2"  (-IS.'.)"  C.)  w.m-.<  rcgislcivd  at  varions 
places  from  (be  2(1  to  tlie  7tlt.  On  tiie  DIb  a,  low  area,  cxlKlcd  in  tho  vicinil.v  of  tlio 
Azores;  sin))  I'rriiri.in  was  diHniastcd  in  a,  son  llicasl,  hnnicane  .•iinl  al.andoin-d  inabout 
43°  N.  27"  W'.;  hi-li  a.nia,  over  lln^  Wcsl.'in  AMaidjc.  lUMi  and  I  lib,  low  area  oTer 
mid-ocea,n,  aM(  iidrd  by  Mdulbcrlv  tv'ilen  IVom  I.V  (oL':"."  W.  and  norUicrl.v  gab>s  about 
40°  W. ;  high  area  over  West(M  ii  Atlantic.  12t,Ii,  soiiMuNrly  winds  and  rising  t(Muper- 
(vturc  from  British  Isloa  to  30°  W.,  uorthorly  galos  iu  45°  W.  |  a  low  area  jiasaod  oaet- 
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ward  north  of  Newfoundland.  13tli,  southerly  winds  and  rain  over  the  E  astern  Atlan- 
tic ;  high  area  over  Western  Atlantic.  14th  and  15th,  high  area  moved  eastward  over 
the  Western  Atlantic,  followed  during  the  latter  day  by  low  area  No.  VIII  Chart  I 
December  REVIEW.  16th  to  20th,  low  area  moved  east-northeastward  from  Newfound- 
land; southerly  winds  prevailed  from  the  British  Isles  to  30°  W.,  but  thence  westward 
westerly  gales  and  high  seas,  accompanied  from  17th  to  20th  by  snow  or  hail  snuaUs. 
2lBt,  the  low  area  moved  northeastward  off  the  Irish  and  Scotch  coasts;  steamer 
Sibernian  at  noon  m  54°  N.  18°  W.  had  a  west  by  north  wind,  force  7,  barometer 
5J.b8.  From  this  day  to  the  end  of  the  month  low  pressures  generally  prevailed  to 
the  north  of  the  fifty-hfth  paraUel,  and  during  this  period  at  least  three  distinct  low 
areas  can  be  traced  from  Newfoundland  eastward.  Severe  westerly  gales  continued 
to  prevail  almost  without  intermission  across  the  Atlantic  from  Ireland  to  Newfound- 
land and  extremely  cold  weather,  with  severe  snow  and  "hail"  squalls,  were  experi- 
enced from  25°  W  to  the  Banks  of  Newfoundland,  while  a  decided  rise  in  temperature 
took  place  over  Northwestern  Europe.  On  the  morning  of  the  2l8t  a  low  area  passed 
rapidly  eastward  over  Newfoundland,  which  was  encountered  by  the  Hihernian  on  the 
2.'d  m  54°  N.  23°  W,  lowest  barometer  29.63,  or  752.6,  wind  WSW.,  force  9.  On  the 
evening  of  the  23d  another  low  area  passed  over  Newfoundland,  which  was  encoun- 
ono^w^^I"®  -Ert6™«  on  the  25th  in  52°  N.3,?°  W.,  and  by  the  Leipsig  in  50°  N. 
20O  W.,  between  6  and  9  p.  m.  During  the  27th  it  passed  to  the  northward  of  the 
British  Isles  accompanied  by  very  severe  gales  thence  to  the  coast  of  Norway.  On  the 
2oth  another  low  area  passed  eastward  over  Newfoundland;  was  experienced  by  the 
^<66rma»  on  the- 26th  in  51°  N  37°  W.,  lowest  barometer  28.85,  or  732.7,  violent 
WbW.  gale  (force  12)  with  temfic  squalls  and  high  seas;  by  the  Leipsig  from  8  to'll 
p.  m.  in  about  49i°  N.  23°  W.,  barometer  29.60,  or  751.8,  remaining  low  ill  night  and 
morning  of  the  27th;  and  by  the  Bossend  Castle  in  57°  N.  19°  W.  On  the  28th  it 
passed  rapidly  eastward  over  the  British  Isles  accompanied  by  hurricane  winds  :  at 
7  p.  m  the  Tay  bridge  disaster  "  occurred.  9th,  high  pressures  prevailed  over  the 
Atlantic  with  continued  cold  westerly  gales  and  very  high  seas;  low  area  with  high 
temperatures  over  Northern  Europe,  while  the  high  area  over  that  continent  moved 
southward  to  the  Mediterranean  accompanied  by  low  temperatures.  During  the  lat- 
ter part  of  the  day  the  pressure  gave  way  over  the  Western  Atlantic,  and  another  low 
350  w"^^"^^    Newfoundland  on  the  30th,  which  by  the  3l8t  had  moved  eastward  to 

TEMPERATURE  OF  THE  AIR. 

The  general  distribution  of  the  temperature  of  the  air  is  shown  by  isothermal  lines 
or  figures  upon  Chart  No.  II.  On  the  right  side  of  the  same  chart  is  a  table  givTn  " 
the  average  temperature,  by  districts,  of  January  for  several  years  and  for  the  present ' 
month.  As  might  be  expected  from  the  abnormal  distribution  of  pressure  and  conse- 
quent preponderance  of  southeriy  winds,  it  is  found  that  the  temperature  for  all  dis- 
tricts except  those  on  the  Pacific  coast  and  thence  to  Utah,  is  abnormally  high.  For 
New  England  and  the  Middle  states  it  is  about  9°  above  normal,  and  for  the  Florida 
C'riom  10°  ^to'  ^^t:!*'^^"  east  of  the  Eocky  Mountains  the  excest 

ranges  troni  10°  to  15.5°;  the  combined  means  of  Cheyenne  and  Virginia  City  give 
f9o'5'?f'-°^^-;  ^?n*o^^\^"«y  Columbia  rivers  the  excess  is  nelrly 

IZwIi  lZ  f  Umatilla  and  3°  at  PortFand,  Oreg.  In  California,  and  espe^ 

cially  in  the  Sacramento  valley,  the  temperature  has  been  decidedly  low 

Maximum  temperatures.— Maine :  54°  at  *Surry,  52°  at  Portland,  and  48°  at  Eastnort 
New  Bampslm-e ;  54°  at  *Contoocookville  and  40°  on  Mount  Washington.  Vermont' 
TLtPi,«5i  f^i  f  *Lunenburg  and  46°  at  Burlington.  Massachusetts:  60°  at 
Ji  0  nfi^^  '  Island,  'Somerset,  and  'Fa  1  Eiyer,  and  56°  at  Springfield.  Rhode  Island  : 
61^  at  Newport.  Connecticut:  65°  at  *Mystic  and  New  London  and  59°  at  'Southing- 
ton,  ^ew  jork:  bQo  at  *Brookhaven,  64°  at  New  York  City,  57°  at  Buffalo  53°  at 
bnr#*64  n  t'^PvV'Tfi  ^'''^roo°  =i™ttsburg  Barracks.  Pennsylvania  :  67°  at  Pitts- 
burgh, 63°  at  Philadelphia,  60°  at  *Catawissa,  and  51°  at  *Dyberry.  Delaivare :  64°  at 
mZctof^oST^  ■'  file  f  ,:Emmittsburg  65°  at  Baltimoref  and  64°  at  'Cumberland 
:?nil  n aal  f'^r '  ^*  Washington.  Virginia  :  75°  at  'SnowviUe,  73°  at  * Wythe- 
viUe  and  66°  at  Norfolk.  West  Virginia :  70°  at  Morgantown  and  64°  at  'Helvetia 
Sou?'  S  r     r  *^l%*o^^7i^?'  '^^^'l^"  ^^-i  Charlotte,  and  67°  at  Cape 

L+t  7^0  fT*^  Carolina :  77°  at  Charleston  and  73°  at  'Aiken.  Georgia :  87°  at  'For- 
syth, 75°  at  Savannah,  and  71°  at  Atlanta.    Florida  :  86°  at  'Gulf  Hammock  77°  at 

1  *  ™  ""Ap^'^'Ss  and  Mobile  and  75°  at  Montgomery.  Mississippi :  74°  at  'Fav- 
ChLles  Ind  7*.o^'r^^^n^        ™sl>^g-  ;  fe°  at  'Okfoosa  and '£ake 

rJrt  Fllio??  Ifo  ^ew  Orleans.  Texas:  92°  at  Decatur,  86°  at  Eio  Grande,  81°  at 
i  ort  Elhotti,  790  at  Corsicana,  and  75°  at  Galveston  and  Mason.  Ohio :  67°  at  Cin- 
vZ  T}ao^W^%^^  ^*  Columbus,  and  62°  at  Toledo.  Kentucky  :  70°  at  Loufs- 
MSfnv/^le  Green     Tennessee :  78°  at  Austin  and  72°  ^t  Ashwood,  Mc- 

MianviUe,  Nashville,  and  KnosviUe.   Arkansas ;  78°  at  Little  Rock  aud  76°  at  'Mount 
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Ida.  Michigan :  63°  at  *Thoriiville,  62°  at  *Lansing  and  '"Kalamazoo,  57°  at  Grand 
Haven  and  Detroit,  52°  at  Alpena,  and  50°  at  Northport.  Indiana :  74°  at  *Laconia, 
67°  at  *]Srew  Harmony,  and  66°  at  Indianapolis.  Illinois :  74°  at  *Anna,  70°  at  Cairo, 
64°  at  Springfield,  and  61°  at  Chicago.  Missouri :  72°  at  Saint  Louis,  67°  at  *Ashley 
and  *Kansas  City,  and  62°  at  *Corning.  Kansas  :  76°  at  *Fort  Wallace,  74°  at*Inde- 
pendence,  64°  at  Leavenworth,  and  61°  at  "'Manhattan.  Wisconsin :  58°  at  Madison, 
53°  at  La  Crosse,  44°  at  *Bloomfield,  and  42°  at  *Ashland.  Iowa  :  68°  at  *Vail,  63°  at 
Des  Moines  and  Keokuk,  62°  at  *Glemvood,  and  55°  at  Dubuque.  Nebraslca  :  76°  at 
Austin,  70°  at  North  Platte,  and  62°  at  Omaha.  Indian  Territory  :  75°  at  Fort  Sill 
and  72°  at  Fort  Gibson.  Minnesota:  48°  at  Saint  Paul  and  40°  at  Duluth.  Dalcota: 
70°  at  Morriston,  67°  at  Yankton,  55°  at  Deadwood,  49°  at  Bismarck,  and  40°  at  Pem- 
bina. Colorado  :  70°  at  *Fort  Lyon,  63°  at  Denver,  51°  at  *Hermosa,  and  24°  on  Pike's 
Peak.  Netv  Mexico :  73°  at  La  Mesilla,  67°  at  Socorro,  and  55°  at  Santa  F^.  Wyoming : 
63°  at  Cheyenne  and  47°  at  Fort  Fred  Steele.  Utah:  47°  at  *  Coalville  and  45°  at 
Salt  Lake  City.  Nevada :  54°  at  Winnemucca.  Arizona :  78°  at  Tucson,  76°  at  Yuma, 
and  61°  at  Prescott.  Idaho  .-  64°  at  Fort  Hall  and  57°  at  Boise  City.  Montana  :  47°  , 
at  Virginia  City.  California  :  76°  at  Los  Angeles,  71°  at  Eed  Bluff,  70°  at  Visalia  and 
*Salinas  City,  61°  at  Sacramento,  and  60°  at  San  Francisco.  Oregon  :  63°  at  Umatilla, 
57°  at  Portland,  and  56°  at  Eoseburg. 

Minimum  temperatures.— Maine :  — 15°  at  *Orono  and  0°  at  Eastport.  Neiv  Hamp- 
gjilrg ;  — 12°  on  Mount  Washington  and  — 10°  at  *Dunbarton.  Vermont :  — 12°  at 
^Newport  and  0°  at  Burlington.  Massachusetts  :  — 10°  at  *Billerica  and  8°  at  Boston 
and  Springfield.  Bhode  Island:  15°  at  Newport.  Connecticut:  0.7°  at  *SouthiDgton 
and  10°  at  New  Haven.  New  Torlc  :  —6°  at  *Madison  Barracks,  —2°  at  Sidney  Plaias 
and  'Plattsburg  Barracks,  1°  at  Albany,  16°  at  Buffalo,  and  17°  at  New  York  City. 
Fennsi/lvania :  —3°  at  *Dyberry,  3°  at  *Catawissa,  19°  at  Philadelphia,  and  20°.  at 
Pittsburgh.  Belaimre :  20°  at  *Dover.  Maryland :  3°  at  *Woodstock,  12°  at  *Cumber- 
land,  and  17°  at  Baltimore.  District  of  Columbia  :  14°  at  Washington.  Virginia :  13° 
at  *Mount  Solon,  23°  at  Lynchburg,  29°  at  *Wabiut  Grove,  and  31°  at  Cape  Henry  and 
Norfolk.  West  Virginia :  12°  at  Morgantown  and  18°  at  'Helvetia.  North  Carolina : 
15°  at  'Highlands,  25°  at  *Fayetteville  and  Wilmington,  26°  at  *AVeldon,  and  34°  at 
Cape  Lookout.  South  Carolina :  27°  at  *Aikeu  and  33°  at  Charleston.  Georgia :  .30° 
at  Atlanta  and  'Gainesville  and  34°  at  Savannah  and  'Forsyth.  Florida:  36°  at 
'Gulf  Hammock,  40°  at  Pensacola  and  'Houston,  45°  at  Jacksonville,  and  65°  at  Key 
West.  Alabama:  30°  at  'Green  Springs  and  39°  at  Mobile.  Mississippi:  32°  at 
'Brookhaven  and  *Fayette  and  35°  at  Vicksburg.  Louisiana :  28°  at  'Okaloosa,  33° 
at  Shreveport,  and  42°  at  New  Orleans.  Texas  :  5°  at  Fort  Elliott,  21°  at  Pilot  Point, 
28°  at  Mason,  32°  at  Denison,  38°  at  Eio  Grande,  and  47°  at  Galveston.  Ohio:  6°  at 
•  'Westervillo  and  'Urbaua,  15°  at  Columbus,  18°  at  Cleveland,  and  25°  at  Cincinnati. 
Kentucky:  28°  at  Louisville  and  'Bowling  Green.  Tennessee:  25°  at  Knoxville  and 
'McMinnvillc,  26°  at  *Ashwood,  and  29°  at  Nashville  and  Chattanooga.  Arkansas :  20° 
at  'Mount  Ida  and  32°  at  Little  Eock.  Michigan:  —2°  at  Marquette,  5°  at  Alpena, 
9°  at  'Lansing  and  'Kalamazoo,  12°  at  Grand  Haven,  13°  at  Northport,  16°  at  Port 
Huron,  and  19°  at  Detroit.  Indiana:  15°  at  'Spiceland,  18°  at  'Fort  Wayne,  20°  at 
Indianapolis,  and  26°  at  'New  Harmony.  Illinois:  10°  at  'Eiloy,  'Belvidere,  and 
'Sterling,  20°  at  Cliica.go,  and  30°  at  Cairo.  Missouri :  14°  at  'Corning,  18°  at  "KaiiSas 
City,  and  23°  at  Saint  Louis.  Kansas:  —3°  at  'Fort  Wallace,  15°  at  'Holton,  Man- 
hattan, 'Cedar  Vale,  and  'Yates  Center,  and  20°  at  Leavenworth.  Wisconsin:  — |€S° 
at  'Ashland  and  'Neillsville,  —6°  at  'La  Crosse,  and  6°  at  Madison.  loiva:  — 6»at 
'Cicsco,  —3°  at  'Fort  Dodge,  6°  at  'Glouwood,  10°  at  Des  Moines  and  Dubuque,  and 
21°  iit  Kcdknk.  Nebraska:  —19°  at  'Fort  Sidn(^y,  —2°  at  'Genoa  and  North  Platte, 
a,nd  .'')°  at  Onialia.  Indian  Territory  :  23°  at  Fort  Sill  and  26°  a  t  Fort  Gibson.  Minvc- 
gijUi:  —19°  a,t  Duluth  and  —12°  at  Saint  Paul.  Dakota:  —35°  at  Fort  Bnford,  —32° 
at  ^^^nlbin.■^,  — 21°  at  liisnnirck,  — 7°  at  Deadwood,  — .5°  at  ^Morriston,  and —2°  at 
Yanlcton.  Colorado :  —17°  at  'Fort  Garland,  —1.5°  on  I'ikc^'s  r<-a.k,  —7°  n,t  'Fort  Lyon, 
_(;o  jifc  Denver  and  'Herniosa.  Nrir  Mexico  :  — ri'^  M,t  Saut  l'\;,  7'"  ;it  Silver  City, 
and  20°  at  La  Mesilla.  Wifominq:  — 2r.' '  :ii  ■  fori,  !''iv,l  Sl<■(■l<^  .mihI  ~ -1 1'^  ai  (;1u^venlu^. 
r/<a7t:— 16°  at  'Coalville  and  2°  a,t  Sail,  l-a,k,<  ('\ly.  Kcrada:  iV  at  Wnnuauiiwa,. 
Arizona:  —17°  at  Prescott,  »' at  Fort  V.-idc,  and  atYinna,,  /,,'V(/i()  ;  —  1 1^' a.t  I'ort 
Hall  and  13'  at  Boise  Citv.     Moniana:  a,l.  N  iv-inia,  Cii.v.    Cahjoriua:  25«  at 

Sacramento  and  'Salinas  City,  26°  at  Rod  lUntr,  ^M"  a  t  N  lnalia,  and  M'rineetou,  30°  a,t 
Los  AngtiloH,  a,nd  37"  at  San  I'Vancisco.  Orcyoii  :  IH  '  -A.  Ilinaiilhi,  X.'r>"  at  Uoseburg, 
and  2C."  at  ] 'oi-thMid . 

IlaiKics  of  Irw/xniJiirr  <it  Siqiiut  Srrriir  .s'/.//«>w«.— The  monthly  raii,U(-N  will  appear  from 
an  <iN:MniiiaJi(in  of  l,ll(^  max  inia,  a  iid  luiiiinia.  just  given.  The  ,s;rcaJ  cmI  dai  l.y  ranges  Vftvy 
in  New  I'ai.'hind  IVom  '  aJ,  WixhI'm  lloll  lolii;"  a.t  KMsllxirt  and  10'  aJ,  New  I-oud<ni 
and  ItwMldir;  Middle  Allanlic  .sta.trs,  ::0  '  a.t  I  larnc-.at  I  o '.V  '  a,l  W  a  n1i  i  n;;  I  on ,  1  tal  I  i  U10r.^, 
uud  Sa.n.lv  I  K,  a.nd  lU,"  at  AIIkmiv;  ,Sonl,h  A  lla.nii,',  M.u.Iva.  '-"'-at  Sa.vanna.li  to  gC^' 
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iit  Jacksonville,  and  31°  at  Wilmiugton  and  Augusta;  Eastern  Gulf  states,  13°  at  Key 
West  and  18°  at  New  Orleans  and  Cedar  Keys  to  31°  at  Montgomery ;  Western  Gulf 
states  16°  at  Galveston  to  31°  at  Vicksburg  and  32°  at  Corsicana ;  Ohio  valley  and 
Tennessee,  22°  at  Columbus  to  25°  at  Memphis,  30°  at  Knoxville,  33°  at  Pittsburgh,  and 
36°  at  Moro-antown ;  Lower  Lake  region,  23°  at  Detroit  to  31°  at  Oswego  and  34°  at 
Eochester  f  Upper  Lake  region,  24°  at  Grand  Haven  to  29°  at  Madison,  33°  at  Alpena, 
38°  at  Marquette,  and  48°  at  Duluth ;  Upper  Mississippi  valley,  28°  at  Dubuque  to 
31°  at  Saint  Louis,  37°  at  Saint  Paul,  and  40°  at  La  Crosse ;  Missouri  valley,  35°  at 
Leavenworth  to  39°  at  Yankton,  52°  at  Bismarck,  and  62°  at  Pembina;  Texas,  31°  at 
San  Antonio  and  Denison  to  40°  at  Rio  Grande,  50°  at  Uvalde,  51°  at  Fort  ElUott,  and 
55°  at  Decatur;  Eastern  Rocky  Mountain  slope,  32°  at  Fort  Gibson  and  Fort  Sill  to 
36°  at  DeaCiwood  and  44°  at  Dodge  City  and  North  Platte ;  Rocky  Mountains,  25°  on 
Pike's  Peak  to  32°  at  Virginia  City,  34°  at  Cheyenne,  and  42°  at  Denver;  Northern 
and  Middle  Plateau  districts,  23°  at  Boise  City  to  25°  at  Salt  Lake  City  and  33°  at  Win- 
nemucca ;  California,  15°  at  San  Francisco  to  22°  at  Sacramento,  31°  at  Los  Angeles, 
33°  at  Red  Bluff,  and  36°  at  Visalia.  .     .  c..  . 

Frost  was  reported  very  generally  from  all  States  and  Territories  north  ot  the  thirty- 
fifth  parallel.  In  Florida  on  the  19th,  but  causing  no  injury  to  vegetation ;  Gulf  states, 
14th  19th,  21st  to  27th;  interior  of  Texas,  13th,  14th,  22d,  23d,  24th,  25th,  26th,  31st; 
New  Mexico,  Ist,  5th,  11th,  12th,  13th;  20th,  22d,  23d,  26th,  27th,  30th,  31st ;  Arizona, 
2d  3d  4th,  5th,  6th,  9th,  12th,  13th  to  20th,  22d  to  31st ;  California,  1st,  2d,  7th,  9th, 
11th  12th,  13th,  14th,  15th,  16th,  19th,  20th,  2Ist,  26th  to  31st;  at  Salinas,  Cal.,  frost 
was  reported  as  frequent  and  severe ;  at  Los  Angeles  on  the  3l8t  it  injured  tender 
vegetation,  but  fruit  trees  not  seriously. 

Ice  formed  generally  throughout  the  northern  sections  of  the  country  as  will  be  seen 
bv  reference  to  the  chapter  on  navigation.  In  the  South  Atlantic  states  on  the  13th, 
14th,  25th,  26th;  Mississippi,  14th,  23d,  24th,  25th,  26th,  27th;  California,  10th,  11th, 
12th,  13th,  28th,  29th,  30th,  31st.  ,  - 

Gi-ound  frozen.— Litoh&eli,  Pa.,  30th,  ground  frozen  to  a  depth  of  4  inches  ;  Bloom- 
field,  Wis.,  frozen  only  at  intervals  throughout  the  month;  Fall  River,  Mass.,  frost  in 
ground  during  first  half  of  month. 


PRECIPITATION. 


The  general  distribution  of  the  rainfall,  including  melted  snow,  is  illustrated  upon 
chart  No.  Ill,  as  accurately  as  possible  from  about  500  reports.  In  the  left-hand  corner 
is  a  table  of  average  rainfalls,  by  districts.  This  table  shows  the  rainfall  for  the 
present  January  to  have  been  below  the  average  in  the  Atlantic  and  Gulf  states,  Ten- 
nessee (eastern  part).  Lower  Lake  region.  Upper  Missouri  valley,  and  California ;  the 
largest  deficiencies  occurring  in  the  East  Gulf  states  and  California.  In  the  other  dis- 
tricts, namely,  the  Upper  Lake  region,  the  Ohio,  Upper  Mississippi,  and  Lower  Mis- 
souri valleys,  and  on  the  coast  of  Oregon  there  is  an  excess,  which  is  most  marked  m 
the  last  named  section.  ,  ^     o  •.  ti     i  xj. 

Special  heavy  raitis.— 1st  and  2d,  Eugene  City,  Oreg.,  4.20  inches;  1st  to  3d,  Brackett- 
ville  Tex.,  5.00  inches;  2d,  Louisville,  111.,  2.00  inches  in  five  hours;  Concho,  Tex.,  3.60 
inches ;  2d  and  3d,  Lyndon,  111.,  2.62  inches ;  3d,  Riley,  111.,  2.97  inches ;  Austin,  Tex., 
2.00 inches;  Castroville,  Tex.,  2.08 inches;  San  Antonio,  Tex.,  2.20  inches;  Boerne,Tex., 
2.53  inches;  3d  and  4th,  Marengo,  111.,  3.02  inches;  New  Ukn,  Tex.,  4.75  inches;  In- 
dianola,  4.08 inches  ;  4th,  Fort  Wayne,  Ind.,  3.00 inches;  5th,  Memphis,  2.92 inches;  5th 
and  6th,  New  Corydon,  Ind., 2.49  inches;  Saint  Meinrad,  Ind.,  3.35  inches;  Portland, 
Oreg  3.34  inches  ;  5th  to  7th,  Eugene  City,  Oreg.,  4.55  inches ;  8th  and  9th,  Princeton, 
Cal.,  2.80  inches;  20th  to  22d,  Wellsborough,  Pa.,  4.50  inches;  White  Plains,  N.  Y., 
3.10  inches ;  22d,  Auburn,  N.  H.,  3.04  inches ;  25th  and26th,  Quitman,  Ga.,  3.90  inches; 
ThomasvUle,  Ga.,  3.67  inches;  26th,  Wilmington,  N.  C,  2.55  inches;  26th  and 27th, 
SmithviUe,  N.  C,  3.63  inches  ;  27th,  Wellsborough,  Pa.,  2.40  inches  ;  27th  and  28th, 
Auburn,  N.H.,  6.00  inches;  White  Plains,  N.  Y.,  2.70  inches;  29th,  Pike's  Peak,  27th 
to  29th,  3.64  inches.  ,     ^r^r-r,-  a 

Larnest  monthly  rainfalls,  including  melted  snow. — Olympia,  Wash.,  19.69  inches;  Au- 
burn, N.H.,  14.16;  Portland,  Oreg.,  12.27;  Roseburg,  Oreg.,  9.37;  Wellsborough,  Pa., 
8.71 ;  CoUeo-e  Hill,  Ohio,  8.28 ;  New  Corydon,  Ind.,  7.84 ;  Memphis,  6.87 ;  Summit,  Cal., 
6.60;  New  Ulm,  Tex.,  6.44;  Saint  Meinrad,  Ind.,  6.40;  Brackettsville,  Tex.,  6.39; 
Spiceland,  Ind.,  6.00;  Morgantown,  5.77;  Jacksonburg,  Ohio,  5.75;  Princeton,  Cal., 
Vevay,  and  Fort  Wayne,  Ind.,  and  North  Lewisburg,  Ohio,  5.50 ;  Quitman,  Ga.,  5.40 ; 
Portland,  Me.,  5.36 ;  Urbana,  Ohio,  5.35 ;  BeUefontaine,  Ohio,  5.33 ;  Weir's  Bridge, 
N.  H.,  5.23 ;  SmithviUe,  N.  C,  5.05 ;  Cape  Lookout,  N.  C,  5.01. 

Smallest  monthly  rainfalls,  including  melted  snow.—Foit  Halleck,  Nev.,  none ;  Fort 
Elliott,  Tex.,  Port  Lyon,  Colo.,  Yuma,  Ariz.,  Fort  McDermitt,  Nev.,  Port  Abraham  Lin- 
coln, Dak.,  and  Dodge  City,  Kans.,  trace;  Port  Wallace,  Kans.,  0.01  inch;  North 
Platte,  0.03;  Fort  McPherson,  Nebr.,  and  Fort  Buford,  Dak.,  0.10;  Port  Fetterman, 
Wye,  and  Corning,  Mo.,  0.13;  Stockton  and  Pilot  Point,  Tex.,  and  La  Mesilla,  N. 
44  SIG 
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Mex.,  0.14;  Socorro,  N.  Mox.,  0.15;  Clieyoime,  0.20;  Camp  Sheridau,  Nebr.,  and  Fort 
Hale,  Dak.,  0.22;  Sidney,  Nebr.,  0.24;  Morriston,  Dak.,  0.25;  Pembina,  Dak.,  and 
Winnemucca,  Nov.,  0.26;  Fort  Stevenson,  Dak.,  0.27;  Santa  ¥6,  0.28;  Burkes,  Ariz., 
and  Salt  Lake  City,  0.29;  Bismarck  and  Fort  Gibson,  0.30;  Prescott,  Ariz.,  0.35; 
Denver,  0.38;  Olivet,  Dak.,  0.39;  Fort  Garland,  Colo.,  and  Wellington,  Kans.,  0.46; 
Silver  City,  N.  M.,  0.47;  Fort  Douglass,  0.52;  Holton,  Kans.,  0.53;  Manhattan, 
Kans.,  and  Umatilla,  Oreg.,  0.56;  Fort  Sill,  Ind.  T.,  and  Creswell,  Kans.,  0.58 ;  Dead- 
wood,  0.59;  Genoa,  Nebr.,  0.60. 

Rainy  days. — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  follows: 
New  England,  9  to  21 ;  Middle  Atlantic  states,  11  to  20 ;  South  Atlantic  states,  6  to 
19  ;  Eastern  Gulf  states,  5  to  12;  "Western  Gulf  states,  7  to  12;  Lower  Lake  region, 

13  to  20;  Upper  Lake  region,  12  to  21;  Ohio  valley  and  Tennessee,  11  to  17;  Upper  ' 
Mississippi  valley,  10  to  15 ;  Missouri  valley,  1  to  9 ;  Red  River  of  the  North  valley, 

5  to  7  ;  Eastern  Rocky  Mountain  slope,  2  to  13;  Texas,  2  to  11;  Rocky  Mountains,  1 
to  8;  Middle  Plateau,  6  to  10;  California,  5  to  9;  Oregon,  12  to  23.  I 

Cloudy  days. — The  number  varies  in  New  England  from  9  to  16 ;  Middle  Atlantic 
states,  5  to  14;  South  Atlantic  states,  8  to  17  ;  Eastern  Gulf  states,  3  to  20;  Western 
Gulf  states,  5  to  14;  Lower  Lake  region,  8  to  17;  Upper  Lake  region,  8  to  17;  Ohio 
valley  and  Tennessee,  8  to  15 ;  Upper  Mississippi  valley,  9  to  14 ;  Missoiui  valley,  7 
to  12 ;  Red  River  of  the  North  valley,  6  to  9 ;  Eastern  Rocky  Mountain  slope,  4  to  10; 
Texas,  0  to  16 ;  Rocky  Mountains,  0  to  6 ;  Middle  Plateau,  6  to  19 ;  California,  1  to  10. 

Hail  was  reported  in  the  various  states  on  the  following  days :  New  Hampshire, 
3d,  6th ;  Massachusetts,  12th ;  Connecticut,  25th ;  New  Jersey,  13th,  31st ;  Pennsyl- 
vania, 6th,  12th,  20th;  Maryland,  20th;  Ohio,  23d;  Indiana,  11th,  24th;  Illinois,  29th; 
Tennessee,  21st,  22d;  Mississippi,  22d;  Louisiana,  22d;  Texas,  31st;  Missouri,  29th;  i 
Kansas  and  Nebraska,  29th;  Iowa,  9th,  19th,  24th,  29th. 

Snoiv  fell  on  the  following  dates  in  the  various  districts :  New  England,  1st,  3d,  4th, 
6th,  7th,  8th,  9th,  11th,  12th,  13th,  15th  to  31st ;  Middle  Atlantic  states,  3d,  6th,  10th, 
11th,  12th,  13th,  14th,  15th,  20th,  22d,  23d,  27th,  30th,  31st;  North  Carolina,  13th; 
Tennessee,  r2th ;  Lower  Lake  region,  1st,  11th.  12th,  13th,  15th,  20th,  2l8t,  22d,  23d,  24th, 
29th,  31st;  Ohio  valley,  .5th,  12th,  13th,  15th,  20th,  22d,  23d,  25th;  Upper  Lake  region, 
8th,  9th,  10th,  11th,  13th,  14th,  15th,  17th,  19th,  20th,  21st,  22d,  23d,  26th  to  31st ;  Upper  , 
Mississippi  valley,  9th,  10th,  11th,  13th,  19th  to  31st;  Missouri  valley,  6th,  8th,  10th, 
11th,  19th  to  23d,  24th  to  31st ;  Rocky  Mountains,  8th,  9th,  10th,  12th,  13th,  14th,  15th, 
19th,  21st,  22d,  23d,  25th,  26th,  27th,  28th,  291h ;  Middle  Plateau  district,  8th,  9th,  10th, 
14th,  15th,  19th,  22d,  23d,  25th,  27th,  28th,  29th.  In  Arizona  on  the  28th  a  very  heavy 
snow  storm,  accompanied  with  high  winds.  California,  9th,  25th,  26th,  27th,  28th ;  on 
the  26th  snow  fell  to  the  depth  of  2  inches  at  several  places,  and  in  relation  to  which 
the  following  notes  are  of  interest :  Shast.a,  snowing  all  day,  very  cold ;  Watsonville, 
rain  and  snow  in  morning,  more  snow  fell  than  at  any  time  for  last  15  years ;  Calis- 
toga,  snow  1  inch  deep  in  morning,  heaviest  fall  for  past  6  years ;  Davi'svillo,  began- 
Bnowiug  at  daylight,  -J  inch  fell  in  3  hours ;  Santa  Rosa,  began  snowing  at  midnight, 
first  time  snow  has  remained  on  ground  for  past  6  years;  Napa,  7  a.  m.,  temperature 
34°,  2  inches  of  sno\f  in  valley  and  on  surrounding  hills,  much  heavier  on  mountains 
at  head  of  valley,  heaviest  snow  for  past  6  years  ;  Ukiah,  4  a.  m.  to  noon,  severe  storm, 

2  inches  of  snow  here,  at  Low  Gap  5  inches,  and  at  Little  Lake  4  inches  ;  Salinas,  7  a. 
m.,  rain  turned  to  heavy  snow,  which  fell  for  2  hours,  lirst  snow  on  record  in  Salinas 
valley;  Gonzales,  7  a.  ra.,  light  snow,  the  last  suow  occurred  about  10  years  ago.; 
Santa  Paula,  snow  lower  on  mountains  than  for  past  9  years;  on  the  27th  at  Los 
Angeles  the  suow-fall  was  the  heaviest  over  known  in  that  section  ;  i'lrst  snow  for  past 

14  years.  At  Grass  Valley,  8  p.  m.,  the  snow  was  6  inches  deep  and  falling  last;  at 
Geoi'gotown,  8.  p.  m.,  12  inches  deep;  at  Rio  Vista,  1  inch,  and  at  Dixon,  at  (i  p.  m., 
it  was  snowing  hard.  On  the  28th,  at  Visalia,  first  snow  for  the  past  11  years;  at 
Banta,  San  Joaquin  County,  28th,  snow  covered  the  hills  and  valleys.  Canipo,  28th, 
clear  sky  again  after  the  most  severe  snow  storm  for  many  years,  snow  3  feet  all  over 
the  high  mountains.    Washington  Territory,  2d,  3d,  5th,  8th,  9th,  10th,  11th,  12th,  25th. 

Larqcst  moiilhli/  snow-falls. — Summit,  Cal.,  6()  inches;  Pike's  Pen,k,  42.60  iuches; 
Truckee,  Cal.,  29..50  inches;  Mount  Wasliington,  25.60  inches;  Grafton,  N.  H.,  22.75 
inclioa  ;  Hermosa,  Colo.,  22  inches;  l']HciHiaba,  20.60  inches;  Cornish,  Me.,  and  Straf- 
ford, Vt.,  19  inches;  Woodstock,  VI.,  N(Mllsvillo,  Wis.,  T(^l^aohapi,  Cal.,  18.50  inches; 
Dunbarton  and  Anlrim,  N.  II.,  17  indu'H;  llinhanaHs,  Wis.,  16.50  inches;  Northport, 
Mich.,  IG.IO  inchiw;  Auburn,  N.  II.,  11.. ^0  ilu■ll(^s;  Cimlncr,  Me.,  14  iuches;  Orouo, 
Me.,  Coutoocookville,  N.  11.,  JjiiiKMibm Vt.,  and  Keeno,  Cal.,  13  inches;  Newport,  / 
Vt.,  12..50  inches;  Duluth,  9  inclics;  ( ;.i(.:i,\viHMa,  Pa.,  8.10  inches. 

Snow  from  a  cloudless  sicy.- — BisiuMick,  l):i,lv.,  29th.  ' 

The  duplh  of  snow  on  ground  al  end  dfnunilk  w:is  r(>i)ovtod  ■•is  follow  s:  In  l\laiu(>,  from 

3  to  10  inches  ;  Now  Hampshire,  2  to  10  inclicM  on  iho  Idw-I.'iikIh  .iihI  1'?  to  ;>(>  iiiclics  on 
the  summit  of  Mount  Washington ;  Vci  inont,  1  to  12  indicM;  N(^w  \ovl,  U-.wo  lo  \ 
inch  in  the  interior;  Tjower  Lake  region,  I. r;ic'ti  to    incli;  WcmI,  \'irgiiii:i,  Irinu^;  Miclii-  ' 
gan,  i  to  I  inch  in  i\w  interior;  Upper  Lake  region  i  inch  at  Alpena,  to  20  inches  at  | 
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Duluth ;  Wisconsin,  trace  to  8^  incites ;  Minnesota,  U  to  6  inches ;  Iowa,  i  to  2i  inches ; 
Nebraska,  trace  to  1^  iuehea ;  Dakota,  i  to  2i  inches ;  Wyoming  Territory,  2  inches ; 
Colorado,  3  to  24  inches  on  the  low-lands  and  6  to  45  inches  on  the  summit  of  Pike's 
Peak ;  New  Mexico,  1  inch ;  Nevada,  trace  to  3  inches. 

Floods.— New  Orleans,  La.,  30th,  high  water  damaged  the  levee  both  above  and 
below  the  city. 

RELATIVE  HUMIDITY. 

The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows:  New 
England,  70  to  84;  Middle  Atlantic  states,  72  to  85;  South  Atlantic  states,  71  to  88; 
Eastern  Gulf  states,  72  to  81 ;  Western  Gulf  states,  67  to  81 ;  Lower  Lake  region,  70 
to  80;  Upper  Lake  region,  66  to  80;  Ohio  valley  and  Tennessee,  60  to  74 ;  Upper  Mis- 
sissippi valley,  60  to  74;  Missouri  valley,  62  to  83;  Eed  Elver  of  tlie  North  valley, 
92  to  95;  Eastern  Eocky  Mountain  slope,  49  to  63;  Texas,  22  at  Stockton  to  75  at 
Brackettville  and  Laredo;  Western  Plateau,  40  at  Yuma  to  65  at  Boise  City;  Cali- 
fornia, 65  to  80 ;  Oregon,  69  to  82.  High  stations  report  the  following  averages  not 
corrected  for  altitude :  Mount  Washington,  86.5  per  cent. ;  Pike's  Peak,  52.4 ;  Denver 
39.8;  Cheyenne,  38.7;  Virginia  City,  53.3;  Santa  F6,  44.6.  ' 


The  prevailing  direction  of  the  luinds  for  the  month  is  shown  by  arrows  flying  with  the 
wiad,  on  chart  No.  II.  In  general  they  agree  with  what  might  be  expected  from  the 
distribution  of  pressure,  being  northerly  along  the  Atlantic  coast  and  in  the  extreme 
northwest ;  southm-ly  from  the  Gulf  coast  to  the  Lakes,  over  the  Plateau  districts,  in 
the  Sacramento  valley,  Oregon,  and  Washington  Territory ;  at  San  Diego  and  San 
Francisco  the  prevaiUng  wind  was  northerly.  The  maximum  velocities,  as  recorded  by 
self-registers,  have  been  noted  in  the  description  of  high  and  low  areas.  The  maximum 
on  the  summit  of  Pike's  Peak,  SW.  95  miles,  occurred  on  the  8th,  and  on  the  summit 
of  Mount  Washington,  NW.  138  miles,  on  the  10th,  both  of  them  during  the  passao-e 
of  low  area  No.  V.  o       j.  o 

Total  movements  of  the  air.— The  following  are  the  largest  total  movements  recorded 
m  miles  at  the  Signal  Service  stations  during  the  month :  On  the  summit  of  Pike's 
Peak,  21,238  miles;  Cheyenne,  11,789 ;  Cape  Lookout,  N.  C,  11,181 ;  Thatcher's  Island, 
Mass  11,081;  Portsmouth,  N.  C,  10,734;  Kittyhawk,  N.  C,  10,574;  Milwaukee 
10  330;  Sandusky,  10,142;  Sandy  Hook,  9,911;  Cape  Hatteras,  9,587;  Cape  May 
o'fno'  Key  West,  9,110;  Barnegat,  N.  J.,  8,987;  Burlington,  Vt.,  8,867;  Eastport 
8,798;  Cape  Henry,  8,  788;  North  Platte,  8,769.  The  smallest  are  La  Mesilla,  N.  M 
1,541  miles;  Nashville,  Tenn.,  1,692;  Visalia,  Cal.,  1,871;  Lynchburg,  Va.,  1,958- 
Uvalde,  Tex.,  2,263;  Augusta,  Ga.,  2,380;  Socorro,  N.  Mex.,  3,031;  El  Paso,  Tex  3  119- 
Davis,  3,137;  Los  Angeles,  Cal.,  3,214;  Silver  City,  N.  Mex.,  3,231 ;  Montgomery,  3!254  • 
San  Antonio,  3,274;  Salt  Lake  City,  3,516;  La  Crosse,  3,520.  =       J'j  ;  > 

Sand  stoms.— Burkes,  Ariz.,  26th,  27th. 


VERIFICATIONS, 


Indications.— The  detailed  comparison  of  the  tri-daily  indications  for  January  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  per- 
centage of  verifications  to  be  84.4  per  cent.  The  percentages  for  the  four  elements 
are:  weather,  86.9;  direction  of  the  wind,  83.2;  temperature,  84.5;  barometer  82  7 
Sfs*'  o  districts  they  are:  for  New  England,  85.8;  Middle  states, 

»5.8 ,  South  Atlantic  states,  84.4 ;  Eastern  Gulf  states,  80.7 ;  Western  Gulf  states,  80  7  • 
Lower  Lake  region,  84.3;  Upper  Lake  region,  87.8;  Tennessee  and  the  Ohio  valley! 
ISk  IT-^  Mississippi  valley,  84.9;  Lower  Missouri  valley,  82.7;  Northern  Pacific 
region,  84.7;  Central  Pacific  coast  region,  90.3;  Southern  Pacific  coast  region,  96  0 
iJiere  were  10  omissions  to  predict  out  of  3,813,  or  0.26  per  cent.  Of  the  3,803  pre- 
fS^'^oQ  ^1%  been  made,  156,  or  4.10  percent.,  are  considered  to  have  entirely 
tailed,  129,  or  3.39  per  cent.,  were  one-fourth  verified ;  471,  or  12.39  per  cent.,  were 
one-half  venfied;  421  or  11.07  per  cent. ,  were  three-fourths  verified ;  2,626,  or  69.05  per 
cent.,  were  fully  verified,  so  far  as  can  be  ascertained  from  the  tri-daily  weather  maps 

l^fMtionary  signals.— im  cautionary  signals  were  displayed  during  the  month,  of 
wfiich  119,  or  74.4  per  cent.,  were  justified  by  winds  of  25  mUes  per  hour  or  over  at 
wllwn  ^l^T  °^  Allies  of  the  station.  46  off-shore  signals  were  displayed,  of 
7o  fbrentV"  ^J^^'^^L^^''^-'  ^^1%  J'^'stified;  42,  or  91.3  per  cent.,  were  justified  as 
weJ^  nSVfi^  f  IV  P^''  f      T-'^  j"'*^^^*^         velocity;  and  3,  or  6.4  per  cent. 

Y  ^^"^  n*.^®^  t°  <lirection  or  velocity.  29  of  the  off-shore  were  changed 
from  cautionaiy.  206  signals  of  both  kinds  were  displayed,  of  which  159,  or  77:2  per 
^^^V^^y  Justified.  The  above  does  not  include  signals  ordered  for  50  display 
v^,^'  velocity  is  only  estimated.    48  cases  of  winds  of  25  miles  and  over 

ordevfifl  '  ™  f  attermg  stations,  were  reported,  and  for  which  signals  had  not  been 
oraeied.   Eight  signals  were  reported  late. 
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NAVIGATION". 


In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given  the  highest  and  low- 
est readings  of  the  Signal  Service  river-gauges  for  the  month,  with  the  dates  of  the  same. 
Ihe  Missoun  remained  frozen  over  at  and  above  Omaha  throughout  the  entire  month 
At  Omaha,  on  the  21st,  the  ice  melted  in  the  immediate  vicinity  of  the  gauo-e  and  ob- 
servations on  height  of  river  were  resumed ;  the  water  slowly  fell  from  the  Ib'ove  date 
to  the  end  of  the  mouth ;  at  Leavenworth  the  observations  were  resumed  on  the  7th 
and  the  river  remained  low  throughout  the  month.  The  Mississippi  remained  closed 
at  and  above  Le  Claire ;  observations  were  resumed  at  Dubuque  on  the  18th,  at  Dav- 
enport on  the  7th,  and  at  Keokuk  on  the  3rd  ;  at  Dubuque  and  Davenport  the  river 
continued  to  fall  to  end  of  month  ;  at  Keokuk  it  rose  to  10  feet  on  the  4th,  fell  to  C 
feet  on  the  8th,  rose  to  6  feet  on  the  10th,  after  which  it  feU  to  end  of  month  :  at  Saint 
Louis  it  rose  from  1st  to  10th,  and  then  fell  to  end;  at  Cairo  it  fell  from  37  feet  4 
inches  (within  3  feet  of  danger  Line)  on  the  2d  to  33  feet  7  inches  on  the  8th,  rose  to 
42  feet  11  inches  (3  feet  above  danger  line)  on  the  16th,  and  then  fell  to  24  feet  7  inches 
by  end  ;  at  Memphis  rose  from  27  feet  7  inches  on  1st  to  32  feet  5  inches  (within  19 
inches  of  danger  line)  on  the  19th,  then  feU  to  end ;  at  Vicksburg  it  rose  from  30  feet 
11  inches  on  the  1st  to  40  feet  11  inches  (danger  line  41  feet)  at  end  of  month  ;  at  New 
Orleans  it  rose  from  the  1st  to  the  end  of  month,  when  it  was  within  9  inches  of  the 
danger  line.  The  Tennessee,  at  Chattanooga,  fell  from  the  1st  to  6th,  rose  to  11th  and 
fell  to  end  of  month.  The  Cumberland,  at  Nashville,  fell  from  1st  to  6th,  rose  to  9th 
to  16  feet  6  inches,  it  then  remained  almost  stationary  to  the  15th,  after  which  a  gen- 
eral fall  set  m  which  continued  to  end.  The  Ohio,  at  Pittsburgh,  fell  from  15  feet  on 
the  18th  to  11  feet  7  inches  on  the  5th,  rose  to  17  feet  3  inches  on  7th,  fell  to  6  feet  2 
inches  on  the  16th,  rose  to  9  feet  3  inches  on  22d,  and  fell  to  end  of  month  •  at  Cincin- 
nati  it  rose  from  24  feet  on  2d  to  42  feet  2  inches  (8  feet  below  danger  line)  on  9th,  and 
lell  to  19  feet  3  inches  at  end ;  at  Louisville  it  fell  from  14  feet  6  inches  on  1st  to  9 
leet  6  inches  on  4th,  rose  to  19  feet  6  inches  (5  feet  from  danger  line)  on  the  8th,  and 
tell  to  end  of  month.    The  Savannah  oscilated  between  6  and  7  feet  from  1st  to  8th 

Jio!?      ^^hf  ^  ^°*^*  ^^^1      6  ^^^^  8  inches  on  21st.  rose  to  12  feet  on 

28th,  and  tell  to  end. 

Ice  in  rivers  and  harUrs.~The  following  notes  on  the  formation  of  ice  are  of  inter- 
est: Columhia  Eiver.—Fortland,  Oreg.,  3d,  navigation  between  this  city  and  the  cas- 
cades reopened  ;  river  nearly  clear  of  ice.  Fraser.—New  Westminster,  river  open  on 
the  16th.  Missouri.— Yankton,  Dak.,  and  Omaha,  Nebr.,  river  frozen  over  throu.'hout 
the  month.  Plattsmouth,  Nebr  8th,  ice  in  river  very  rotten,  but  held  in  place  by  the 
pile  bridge  and  lack  of  a  rise ;  l9th,  ice  breaking  up  and  moving  slowly ;  20th  to  28th 
small  ice  gorges  forming  at  several  places,  but  finally  freezing  over  the  second  time 
on  the  29th.  Saint  Joseph,  Mo.,  8th,  ice  breaking  up  ;  10th,  river  clear  of  ice.  Leav- 
enworth, Kans.,  5th,  ice  melting  rapidly;  6th,  breaking  up;  7th,  ice  goreed,  can-vinjr 
away  nver  gauge  and  causing  other  damage  ;  8th,  9th,  river  full  of  floating  ice ;  10th. 
river  clear  ;  29th,  30th,  31st,  floating  ice  in  river.  Kansas,  City,  Mo.,  5t]it  ice  break- 
ing up  ;  Gth,  7th,  8th,  ice  running  out  of  river ;  9th,  river  clear  of  ice  ;  11th,  floating 
i?*''  Bi-unswick,  Mo.,  5th,  drift-wood  in  river,  destroying  river  gauge.  BoonviUet 
}  '}^'^  breaking  up,  gorges  forming.  Flatte  Eivei:— Clear  Creek,  Nebr.,  1st,  8th 
19th,  floating  ice  m  river  ;  28th,  river  frozen  over  hard.  Plattsmouth,  Nebr.,  12th,  ico 
meltmg  r.apidly,  dangerous  for  travel.  Mississippi.— Tua.  Crosse,  18th,  ice  on  river  be- 
coming soft  and  unsafo  for  travel,  but  throughout  tho  month  the  river  remained  closed 
Dubuque,  Iowa,  12th  ice  breaking  up ;  15tb,  frozen  over ;  people  crossing  on  tho  ice : 
l()th,  open  in  several  places ;  18th,  all  travel  across  river  ceased ;  19th,  ico  break- 
ing up;  21st,  floating  ice;  26th,  river  nearly  clear  of  ice;  27th,  forry-boats  making 
trips  ;  3l8t,  nvcr  full  ol  floating  ice.  Lo  Claii-o,  Iowa,  31st,  river  entii'ely  frozen  ovoit 
Davenport,  Iowa,  4th,  ice  breaking  up;  5th,  6tli,7th,  8th,  gorged,  causing  con.sidora- 
ble  damage  to  wharves  :  9th,  floating  ico;  steamer  arrived  from  Le  Claire;  lloatin..- 
ico  also  on  tho  12th,  13tli,  14th,  15th,  23d,  24th,  28th  to  31st.  Muscatine,  Iowa,  9th,  i.  o 
breaking  up ;  l«th,  river  clear.  Burlington,  Iowa,  6th,  ice  breaking  up ;  .ill  travel 
ar.roHs  the  river  ceased  ;  large  ice  floes  flo.iting  down  the  river ;  8th,  river  clear;  lOtl. 
to  l(,th,  floating  ico;  18th,  river  clear;  3l8t,  large  quantities  of  floating  ice.  Fort 
Madison  Iowa,  .iOtb,  first  boat  ));inNed  down  ilio  river ;  river  cl.'nr  of  i.  o  Keolcnk 
lowii,  2d,  ice  breaking  up;  3d,  moving  out.  slowly;  4th,  ice  '■,,r...<l  in  nh,<'H  river 
rising  rapidly  ;  !ith,  heavy  floating  i,  r,  o„rged  in  places;  river  clrMr  .■ilonn  (l,o  Illinois 
Hide,  but  closed  on  f,l,.^  low;,,  sid.. ;  .  on.si.leni.blo  d;unage  (l,.n.<  t,.  bri.L.o  i.iors-  (itli 
Iowa  Hide  and  ,n:,,in  <  I,;uniol  cU-av;  iimv igMiion  ..|)en.^.l;  riv.M-  l:,,lli„o'  rapidly  81,1.' 

.|M.,,„l,.l,,r.s.  l<.a,^,„g-  ,r.,;  lUh,  hr:,yy  ll.,;,,(,i„g  ir,^ ;  I.SU,,  I.om.v.v  lloal  ing  i,..^ ;  H(,ea„,or 
MLan^an  l,,[|,  lor  ,S.-,,„H,   ,o„,,s;    (II  I,,  li,M(,  1,„m,(,  a.-riv^.l  IVon,  SainI,  Lo.iis;  H,n..,,ll  qnanii- 


51,1),  riverclearorico  ;  HM,, dri IX-woo.l  in  i  iv((]-.   Cajfo,  111.,  lstto:!d,'(l 


m  river;  iiav,gi,,l,i(>,i  r(\sui,,( 
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Iowa. — Des  Moines,  Iowa,  9tli,  ice  breaking  up  and  floating  out  rapidly.  Bock  River. — 
Eockford,  111.,  6  h,  floating  ice  in  river;  7th,  river  clear  of  ice;  29tli,  floating  ice. 
Lyndon,  111.,  5tli,  ice  passed  out  of  river,  causing  serious  inundations  "wlierever  gorges 
were  fonned.  Kishwaulcee. — Belvidere,  111.,  4th,  river  rising  rapidly,  mill-dam  de- 
stroyed by  floating  ice.  Ohio  River.  — Wellsburg,  W.  Va. ,  no  ice  in  the  river  at  this  point 
this  winter.  Lake  Superior. — Duluth,  14th,  ice  in  harbor  breaking  up  and  drifting  away ; 
2l8t,  large  quantities  of  floating  ice  in  bay ;  22d,  ice  forming  in  lake  rapidly.  Lake 
Michigan. — Chicago,  3rd,  ice  breaking  up  in  river  and  along  lake  front.  Grand  Trav- 
erse ^ay.— Northport,  Mich.,  bay  free  of  ice  throughout  the  month.  Detroit  River. — 
Detroit,  1st  to  3d,  ice  forming  along  shore ;  9th  to  14th,  floating  i.  e ;  15th,  clear  of  ice. 
Lake  Erie. — Toledo,  4th  and  5th,  ice  breaking  up  and  running  out ;  7th,  free  of  ice  ; 
10th,  navigation  opened  between  this  port  and  Detroit ;  15th,  tug  Carrington  left  for 
Port  Sarnia.  Cleveland,  21st,  scow  arrived  loaded  with  stone ;  first  boat  since  close  of 
navigation.  Sandusky,  3d,  ice  breaking  up  ;  5th,  large  masses  moving  out ;  9th,  first 
steamer  arrived.  Buffalo,  1st,  creek  and  harbor  free  of  ice."  Hudson  River. — Albany, 
28th,  river  entirely  free  of  ice,  rose  11  feet  in  past  36  hours,  causing  considerable  dam- 
age to  property.  Watuppa  Lake.— Fall  River,  Mass.,  lake  clear  of  ice  throughout  the 
month.  Lake  CAampZam.— Burlington,  Vt.,  1st,  22d  to  25th,  28th,  31st,  floating  ice  in 
lake.  Merrimac  River. — Newburyport,  Mass.,  river  and  harbor  fiee  of  ice  throughout 
the  month,  except  on  the  1st,  14th,  27th,  28th,  30th,  when  small  quantities  of  floating 
ice  appeared. 

High  <jdes.— Cape  Lookout,  N.  C,  14th,  15th,  26th;  Fort  Macon.  N.  C,  11th,  12th, 
13th  to  16th ;  Portsmouth,  N.  C,  14th. 
Low  fities.— Indianola,  Tex.,  1st,  2d,  10th,  11th,  and  12th. 


TEMPERATUKE  OF  "WATER. 

The  temperatures  of  tvater,  as  observed  in  rivers  and  harbors,  with  average  depth  at 
which  observations  were  taken,  are  given  in  the  table  on  left  side  of  Chart  No.  II.  At 
the  following  stations  observations  were  not  made  on  the  dates  indicated,  on  account 
of  ice,  at  Alpena  and  Esoanaba  during  entire  month ;  Chicago,  1st,  2d,  and  3d ;  De- 
troit, 1st,  2d,  3d,  10th,  11th,  12th ;  Duluth,  Ist  to  13th  inclusive,  22d  to  end  of  month ; 
Grand  Haven,  1st,  2d,  and  3d ;  Marquette,  28th  to  31st ;  Sandusky  and  Toledo  1st  to 


ATMOSPHERIC  ELECTRICITY. 


Thunder-storms  were  reported  in  the  various  States  and  Territories  on  the  foUowLng 
dates :  Pennsylvania,  20th  21st ;  New  Jersey,  Maryland,  Virginia,  and  West  Virginia 
20th;  North  Carolina,  9th,  22d ;  Georgia,  bth,  21st,  26th,  27th;  Florida,  25th;  Ala- 
bama, 17th,  2l8t;  Mississippi,  21st,  22d;  Louisiana,  5th,  21st;  Texas,  1st,  2d,  3d,  4th, 
24th,  29th,  30th,  31st ;  Arkansas,  7th ;  Indian  Territory,  29th  ;  Tennessee,  6th,  21st, 
22d ;  at  Nashville  the  thunder-storm  of  the  21st  was  very  severe,  the  heavy  peals  of 
thunder  and  vivid  flashes  of  lightning,  10.10  p.  m.,  being  a  marked  feature  of  the 
storm;  Kentucky,  7th,  8th,  21st;  Ohio,  Bth,  21st,  22d;  Illinois,  7th,  8th,  21st;  Indi- 
ana, 7th,  8th,  12th,  17th,  21st ;  Missouri,  19th,  21st,  29th ;  Iowa  and  Nebraska,  29th  : 
Kansas,  22d,  29th. 

Auroras. — Harvard  College  Observatory,  Cambridge,  Mass., looked  for  every  clear 
evening,  but  none  seen.  Guttenburg,  Iowa,  28th,  9  p.  m. ,  diffuse  light,  no  streamers ; 
Independence,  Iowa,  16th;  Gardiner,  Me.,  28th;  Austin,  Nebr.,  4th ;  Starkey,  N.  Y., 
ilth,  20th,  24th ;  Milton,  Pa.,  11th,  7  p.  m.,  arch  extended  from  northeast  to  southwest 
disappeared  at  8.40  p.  m.  ;  Coalville,  Utah,  30th;  Tucson,  Ariz.,  8th;  Eastport,  7th, 
11.40  p.  m.,  8th,  3  a.  m.  ;  Newport,  E.  I.,  4th,  11.30  p.  m. ;  Burlington,  Vt.,  7th. 

Telegraphic  communication  interfered  ivith  by  atmospheric  electricity. — Masons  Tex.  2d 
3d;  Davis,  Tex.,  Ist,  2d ;  Cape  Hatteras,  N.  C,  22d. 


OPTICAL  PHENOMENA. 

Solar  halos  were  observed  in  the  various  districts  on  the  following  dates  :  New  En- 
gland, 16th,  Wth,  18th,  22d,  24th,  25th,  26th,  28th,  29th;  Middle  Atlantic  states,  2d, 
3d,  5th,  16th,  17th,  18th,  19th  to  30th  ;  South  Atlantic  states,  1st,  3d,  14th,  15th,  16th 
17th,  18th,  19th,  20th,  22d,  23d,  24th,  25th,  27th,  28th  ;  Eastern  Gulf  states,  19th' 20th 
21st,  22d,  23d,  24th,  25th,  28th;  Western  Gulf  states,  15th,  16th,  17th,  18th,  19th,  21st 
22d,  23d,  24th,  26th,  28th,  29th;  Lower  Lake  region,  17th,  19th,  21st,  24th,  25th,  27th 
28th,  29th,  31st ;  Upper  Lake  region,  5th,  16th,  17th,  24th,  25th,  26th,  27th,  28th,  29th ; 
Ohio  valley  and  Tennessee,  1st,  2d,  14th,  15th,  16th,  19th,  20th,  21st,  23d  to  29th  ;  Up- 
per Mississippi  valley,  1st,  15th  to  29th;  Missouri  valley,  2d,  4th,  14th  to  20th,  24th 
to  31st;  Eastern  Rocky  Mountain  slope,  1st,  2d,  14th,  17th,  18th,  23d,  25th,  27th, 
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28tli ;  Eocky  Mountains,  15th,  20th,  21st,  23d,  24th,  29th  ;  Western  Plateau  17fh 
18th,  21st,  23d,  24th,  2Gth,  27th;  California,  2d,  4th,  igth,  22d;  24th  25th  S  ' 
Xw^aWmJos  were  observed  in  the  various  districts  on  the  following  dates  :  New  En- 
25th,  26th,  27th,  30th;  Middle  Atlantio^states,  5th  15th, 
ICth  17th,  21st,  23d  25th  26th,  30th  ;  South  Atlantic  states,  20th,  2l8t,  23d;  Eastern 
Gulf  states,  5th,  16th,  19th,  20th,  22d,  23d  ;  Western  Gulf  states,  9th,  19th,  29th;  Lo  w 
Lake  region,  6th,  8th,  9th,  10th,  11th,  19th,  20th,  25th;  Upper  Lake  re-ion  13th 
16th  18th,  24th,  26th,  28th  ;  Ohio  valley,  Ist,' 14th, '24th,  kth,  26th,  28th,  29th -  Up: 
^nL^^f^l^^W  J^*^'  1"^'  1^*^'  l^^li'  23d,  24th,  25th,  26th,  28th 

30th,  31st ;  Missouri  vaUey,  5th,  11th,  16th,  19th,  20th,  23d,  24th,  25th,  26th,  27th 
29th'  Mountains,  7th,  15th,  18th,  27th,  28th,  29th;  California,  9th,  11th,  24th,' 

l/im<;e.-01ivet,  Dak.,  30th;  Genoa,  Nebr.,  17th,  18th,  22d,  23d,  24th,  30th,  31st; 
Pembma,  Dak.,  20th,  23d,  24th.  '77,        ,  , 

MISCELLANEOUS  PHENOMENA. 

Sunsets. — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations 
Reports  from  137  stations  show  4,183  observations  to  have  been  made  of  which  35 
were  reported  doubtful ;  of  the  remainder,  3,486,  or  84.0  per  cent. ,  Avere  followed  bv  the 
expected  weather. 

ilfefeors.— Wabash,  Ind.,  19th,  between  5  and  6  a.  m.,  "a  large  meteor  passed  over 
the  city,  making  the  whole  heavens  a  brijliant  glow  of  light.  It  was  apparently  some 
3  feet  in  diameter  and  left  behind  it  a  long  fiery  train  of  different  colored  sparks  " 
Southmgton,  Conn.,  2d;  Lyndon,  111.,  12th,  15th;  New  Corydon,  Ind  10th  12th 
13th,  15th,  19th,  24th ;  Mouticello,  Iowa,  6th  ;  Yates  Center,  Kans.,  5th  7th  Wood- 
stock, Md.,  3d,  10th,  16th,  24th,  29th,  31st ;  Rowe,  Mass.,  1st,  2d,  15th  ;  Fall  River ;  Mass 
31st ;  Fayette,  Miss.,  3d,  10th  ;  Ashley,  Miss.,  17th  ;  Clear  Creek,  Nebr.,  3d,  Slst  •  Ge- 
noa, Nebr.,  7th  ;  Grafton,  N.  H.,  21st ;  Freehold,  N.  J.,  17th,  31st ;  Waterburo-  N  Y 
2d,  10th,  13th;  Starkey,  N.  Y.,  16th;  Jacksonburg,  Ohio,  18th;  Los  Auo-elles  Cal'' 
8th  ;  Dodge  City,  9th;  Davis,  Tex.,  8th;  Mobile,  Ala.,  30th;  Peusacola,  Fla.,' 10th' 
Milwaukee,  Wis.,  6th.  ' 

Earthquakes.— Key  West,  22d,  11.10  p.m.,  "severe  shock  passed  over  the  island 
lasting  one  minute;  a  rocking  motion,  from  southwest  to  northeast,  was  felt  by 
many  persons  in  the  upper  stories  of  buildings  along  a  path  not  more  than  100  yards 
wide;  vessels  in  the  harbor  did  not  feel  the  shock,  aud  no  noise  accompanied  it" 
Havana,  Cuba,  22d,  11.04  p.  m.,  "light  shock  of  ten  seconds'  duration,  three  oscilla- 
tions from  southeast  to  northeast;  23d,  3.45  p.  m.,  another  light  shock  of  less  dura- 
tion; 26th,  at  about  5  a.  m.,  still  another  shock  was  experienced  by  many  persons;  in 
the  western  portion  of  the  island  shocks  have  been  generally  felt  for  several  days  ac- 
companied with  continued  subterraneous  thunder  or  roaring;  the  borono-hs  of'San 
Cristobal  and  Candelaiia  are  in  ruins,  and  several  persons  killed,  woundec?  aud  con- 
tused ;  on  the  night  of  the  29th  four  light  shocks  wore  felt  at  San  Cristobal.  On  the 
Isle  of  Pmes,  22d,  shock  at  11  p.  m. ;  23d,  at  4  a.  m.  and  9p.  m. ;  26th,  at  4.30  p.  m.  and 
1  p.  m."  San  Salvador,  C.  A.,  22d,  "violent  shocks  were  felt  in  the  interior:  much 
damage  is  reported  from  Libertas;  the  earth  at  this  place  seemed  literally  to  be  danc- 
ing; persons  were  thrown  to  the  ground  and  many  buildings  suffered  ;  the  lake  of  Ilo- 
pango  was  in  motion  like  a  boiling  cauldron,  omitting  dense  sulphurous  vapors; 
industries  ol  all  kinds  suspended."  In  California,  on  the  9th,  "at  llollister,  Sau 
Bonito  County,  about  0  a.  in.,  heaviest  earthquake  shock  over  felt  hoio;  vibrations 
from  NE.  to  SW.  continued  over  twenty  seconds ;  Gonzales,  Monterey  County,  5.45 
a.  m.,  quite  a  perceptibUi  shock  felt ;  Santa  Crnz,  Santa  Cruz  County,  5.45  a.  in., 'shock 
Irom  N.  to  S.,  lasting  from  fifteen  to  twenty  seconds."  Yokohama,'  Japan,  December 
3d,  1879,  7.09  a.  m.,  severe  shocks;  duration,  20 seconds;  at  9.45  a.  m.  light  shock-  7th 
5.10  a.  m.,  light  shock;  11  a.  ju.,  light  shock.  "  ' 

Po?ar  ftfflwrfs.— New  Corydon,  Ind.,  1st,  13|,Ii,  ir.lli,  ITIIi,  'Jllli,  'JC.ib,  ■.'TIli,  31st:  Gut- 
tonbnrg,  Iowa,  2Htl.;  (il.Miwo,.,!,  I„wm,,  4(,ii,  lUh,  IDIli;  Y;i,lrN  (U-ulvv  K;,,ns  11th- 
Gardiner,  Me.,  ].5th,  2,SM, ;  Tlioinvillo,  Micli.,  IMi,  -Jllh;  VU-.vv  iUrok,  Ncln-  4fch'  5th' 
8th  10th,  nth,  14tli,  151b,  1(;(,|,,  IMtli,  VMM,  'Jdlli,  L'3,1,  25Uj;  Auburn,  N.  H.,  15th 
2bLh;  Vmeland,  N.  J.,  2lHt,  26th;  Wythevill(\  \'a..,  24th,  25th,  26th,  28th;  Toledo 
24th;  Barnogate,  N.  J.,  28tli;  Atlantic  City,  N.  J.,  2H(b.  " 

Prairie  and  forest  fires.— Morr\»imt,  Dak.,  IMtli;  Vovt  Dodgo,  Kaus.,  13Mi  (o  VM\\- 
Glenwood,  Iowa,  Kith ;  (linN\v,ilI,  K;mim,  ,^,(,1,,  HMi,  '.)(h,  IIMi,  I  lib,  If.lb   (sd,  (.„  -',1' 

25th,  27th,  28th,  30th ;  In.I<M.c<  nco,  K.-ium.,  DU,  |,o-i)lh;  \V.-liin;.|,Mi,  K;,,Iin  •  \riU 

Charles,  La.,  24  th;  NorUi  lOMi;  Duadwood,  Dak.,  ,s|.|i -'"I'di'l,  (jilisun '  li'i(l"'r 

9th,  nth,  12th.  14th,  16(,h;  llcnriotta,  Tex.,  11th,  ioUi,  17th.   '  '  *' 

Sun  spots.— rhe  following  record  of  observations  made  by  Mr.  D.  T>.  Todd,  As- 
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Bistant,  N.  A.  O.,  Las  been  forwarded  by  Prof.  S.  Nowcouib,  U.  S.  Navy,  superin- 
tenaent  Nautical  Almanac  Office,  Washington,  D.  C: 


I  Spots  small. 

Faculas;  many  of  the 
spots  small.  The 
new  spots  prob- 
,al)ly  reappeared 
by  solar  rotation. 


( A  few  of  the  spots 
!    very  huge. 

^  Faculas. 
FacuhB. 
I  FaculEe. 

Faculas. 
FacuhT3. 


Facula 


Faculaj. 

Spots  quite  large — 
probably  reap- 
peared by  solar  ro- 
tation. 


*  Approximated. 


NOTES  AND  EXTRACTS. 


ia2^^Z"'^H^  ^■^^  c^/c^ones.— In  an  elaborate  report  upon  the  Madras  cyclone  of  May 
1877,  Mr.  J.  Ehot  gives  the  following  general  conclusions  relating  to  cyclone  genera- 
tion m  the  Bay  of  Bengal :  O       J         to  <^ 

1.  Cyclonic  disturbances  of  small  intensity  are  of  frequent  occurrence  duriu"-  the 
prevalence  of  the  southwest  monsoon  or  rainy  season.  Cyclones,  or  revolving  storms 
of  great  extent  and  intensity,  occur  only  at  the  two  transitional  periods,  viz  at  the 
April  transitional  period  preceding  the  southwest  monsoon,  and  the  October  trans- 
ition period  succeeding  the  southwest  monsoon  and  ushering  in  the  northeast  mon- 
soon. 

2.  Cyclone  occurrence  is  most  probable  during  the  October  transition  period, 
period  intense  and  extensive  cyclones  occur  during,  the  October  transition 

4.  The  most  powerful  cyclones  in  the  bay  tend  to  occur  at  or  about  the  minimum 
sun-spot  period. 

^J'i  commencement  of  the  April  transition  period,  or  near  the 

end  o.  the  October  transition  period,  are  usually  generated  in  the  south' of  the  bay. 
and  proceed  towards  the  Coromandel  coast. 

«r«;+^^°^°^f'%?r?®'^-^'*5'^/^™'''S  P*^*  of        ^Pril  transition  period,  or  the 

greater  part  of  the  October  transition  period  {i.  c,  to  the  end  of  October),  usually  take 
pT^tLI'f  ''^  the  center  of  the  bay  to  the  west  or  northwest  of  the  Andamaus,  and 
advance  towards  the  coast  of  Ganjam,  Orissa,  or  Bengal. 

nPPnrrn^f     a  strong  antecedent  probability,  derived  from  past  experience,  of  the 
occurrence  of  at  least  one  intense  cyclone  at  each  minimum  sun-spot  period, 
are  ot™-.'^^''"^^^^*'  antecedents  of  powerful  cyclones  at  the  two  transition  periods 
11}  S      i     ip}^,orm^ty  of  pressure  over  and  around  the  coast  of  the  Bay  of  Ben- 
gal, light  and  variable  winds  or  calms  over  a  considerable  portion  of  the  bay,  and 
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little  or  no  rainfall  over  the  coast  region  as  well  as  in  the  h^y;  the  -weather  is  hence 
snltry,  the  sea  smooth.  The  amount  of  aqueons  vaponr  accumulates,  and  finally 
gives  rise  to  peculiar  sky  effects.-  The  immediate  antecedent  is  heaw  rainfall,  con- 
centrated over  a  portion  of  the  bay,  accompanied  by  strong  indraft'  most  marked 
from  the  Indian  Ocean  at  the  entrance  of  the  bay. '  This  indraft  from  the  Indian 
Ocean  gives  rise  to  strong  winds  and  heavy  rain  at  the  stations  on  the  south  and  west 
coasts  of  Ceylon. 

9.  The  direction  of  progression  of  the  cyclonic  vortex  when  it  is  fully  developed 
varies  according  to  the  antecedent  meteorological  conditions  of  the  hay  fix)iii  west  to 

northeast. 

10.  Cyclones  at  sea  (f.  e.,  cyclonic  vortexes)  advance  in  approximately  straight  lines 

over  the  sea  area. 

11.  The  part  of  the  coast  struck  by  the  cyclonic  vortex  is  previously  indicated,  as  a 
rule  (but  not  invariably),  by  a  more  rapid  fall  of  the  barometer  than  at  the  neighbour- 
ing coast  stations. 

12.  The  path  of  a  cyclonic  vortex  at  the  two  transitional  periods  appears  to  coincide 
closely,  if  not  exactly,  with  the  line  of  least  atmospheric  motion  immediately  previons 
to  the  origin  and  development  of  the  cyclone. 

13.  The  intense  motion  of  a  cyclonic  vortex  is  confined  almost  entirely  to  the  lower 
atmospheric  strata.  The  plane  of  saturation  is  very  probably  at  no  great  height.  In 
no  case  has  any  cyclone  of  the  Bay  of  Bengal  crossed  a  mountain  range.  Deflection 
or  destruction  is  the  fate  of  a  cyclonic  vortex  approaching  the  hills  of  the  coast  regions 
of  the  bay.  The  only  case  on  record  of  a  cyclone  crossing  the  peninsula  of  In(fia  Is 
that  of  the  2-2d  October.  1542.  which  passed  by  the  Palghat  Gap.  and  was  traced  to 
60-  E.  longitude  in  the  Arabian  Sea. 

14.  In  the  discussion  of  cyclones  the  antecedent  favorable  conditions  and  the  source 
of  the  energy  must  be  carefully  distinguished.  The  invariable  and  necessary  ante- 
eedents  are — 

(1)  Approximate  tmiformity  of  pressure  over  the  bay. 

(2)  Light  and  variable  winds  over  the  central  area  of  the  bay. 

(3)  Xo  general  rainfall  for  some  time  previously  over  the  bay  and  in  India. 

The  source  of  the  energy  is  vapour  condensation' and  raui  precipitation,  or,  as  stated 
in  the  Backergunge  Cyclone  Eeport,  the  primary  cause  of  cyclone  formation  is  "the 
production  and  ascent  of  a  large  quantity  of  'vapour  which  is  condensed  with  the 
liberation  of  its  latent  heat  over  the  place  of  its  production  instead  of  being  carried 
away  to  some  distant  region."  - 

15.  The  air  motion  in  cyclones  is  one  of  indraft  and  therefore  the  wind  direction 
at  any  point  is  not  at  right  angles  to  the  direction  of  the  center.  The  stream  lines  or 
the  lines  of  air  motion  are  spiral  curves.  The  relation  between  the  wind  direction  and 
the  direction  of  the  center  is  probably  not  invariable,  but  depends  upon  the  intensity 
of  the  storm  or  the  baric  gradient.  The  law  laid  down  by  Mr.  Willson  in  the  Report 
on  the  Midnapore  cyclone  is  probably  the  nearest  approximation.  It  is  '"with  the 
face  of  the  wind,  the  direction  of  the  center  is  from  ten  to  eleven  points  to  the  right- 
hand  side." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  {Breret  Jsm/ncd),  Chief  Signal  Officer,  U.  S.  A. 


MONTH  LY  WEATHER  REVIEW,  FEBRUARY,  18S0. 

LNTRODrCnOX. 

In  preparing  the  Review  the  following  data,  received  np  to  March  14th,  have  been 
used,  viz  :  The  regular  tri-daily  weather  chart*,  containing  the  data  of  simultaneons 
observations  taken  at  13?  Signal  Service  stations  and  13  Canadian  stations,  as  tele- 
graphed to  fhi.s  otlice  ;  142  monthly  Journals  and  14t;  monthly  moans  from  the  former, 
and  12  monthly  means  from  the  latter;  reports  from  27  sunset  stations;  'iSS  monthly 
registers  from  voluntary  observers;  38  monthly  n^gisters  from  United  States  Army 
post  surgeons;  marine  records;  international  simultaneous  obsservations ;  monthly 
reports  from  voluntary  observers  in,  and  the  local  weather  service  of,  Missouri ;  re- 
liable newspaper  extracts  ;  special  reports. 

Since  July  3l8t,  If^^^,  the  following  .stations  of  the  first  class  have  been  opened  on  the 

*  Tho  moBt  complet<-  nrcount  of  thew  wUl  bo  found  in  a  smalt  poeUcal  dpMription  of  tbo  CTclones  of 
the  Bay  of  Cengal,  pabluihed  by  J.  K.  £1»0D,  Eaq.,  master  pilot,  CalcnUa 
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little  or  no  rainfall  over  the  coast  region  as  well  as  in  the  h^y ;  the  weather  is  hence 
Bultry,  the  sea  smooth.  The  amoimt  of  aqueous  vapour  accumulates,  and  finally 
gives  rise  to  peculiar  sky  effects.*  The  immediate  antecedent  is  heavy  rainfall,  con- 
centrated over  a  portion  of  the  bay,  accompanied  by  strong  indraft,  most  marked 
from  the  Indian  Ocean  at  the  entrance  of  the  hay.  This  indraft  from  the  Indian 
Ocean  gives  rise  to  strong  winds  and  heavy  rain  at  the  stations  on  the  south  and  west 
coasts  of  Ceylon. 

9.  The  direction  of  progression  of  the  cyclonic  vortex  when  it  is  fully  developed 
varies  according  to  the  antecedent  meteorological  conditions  of  the  bay  from  west  to 
northeast. 

10.  Cyclones  at  sea  (i.  e.,  cyclonic  vortexes)  advance  in  approximately  straight  lines 
over  the  sea  area.  ' 

11.  The  part  of  the  coast  struck  by  the  cyclonic  vortex  is  previously  indicated,  as  a 
rule  (but  not  invariably),  by  a  more  rapid  fall  of  the  barometer  than  at  the  neighbour- 
ing coast  stations. 

12.  The  path  of  a  cyclonic  vortex  at  the  two  transitional  periods  appears  to  coincide 
closely,  if  not  exactly,  with  the  line  of  least  atmospheric  motion  immediately  previous 
to  the  origin  and  development  of  the  cyclone. 

13.  The  intense  motion  of  a  cyclonic  vortex  is  confined  almost  entirely  to  the  lower 
atmospheric  strata.  The  plane  of  saturation  is  very  probably  at  no  great  height.  In 
no  case  has  any  cyclone  of  the  Bay  of  Bengal  crossed  a  mountain  range.  Deflection 
or  destruction  is  the  fate  of  a  cyclonic  vortex  approaching  the  hills  of  the  coast  regions 
of  the  bay.  The  only  case  on  record  of  a  cyclone  crossing  the  peninsula  of  India  is 
that  of  the  22d  October,  1842,  which  passed  by  the  Palghat  Gap,  and  was  traced  to 
60°  E.  longitude  in  the  Arabian  Sea. 

14.  In  the  discussion  of  cyclones  the  antecedent  favorable  conditions  and  the  source 
of  the  energy  must  be  carefully  distinguished.  The  invariable  and  necessary  ante- 
eedents  are — 

(1)  Approximate  uniformity  of  pressure  over  the  bay. 

(2)  Light  and  variable  winds  over  the  central  area  of  the  bay. 

(3)  No  general  rainfall  for  some  time  previously  over  the  bay  and  in  India. 

The  source  of  the  energy  is  vapour  condensation  and  raiii  precipitation,  or,  as  stated 
in  the  Backergunge  Cyclone  Report,  the  primary  cause  of  cyclone  formation  is  "the 
production  and  ascent  of  a  large  quantity  of  vapour  which  is  condensed  with  the 
liberation  of  its  latent  heat  over  the  place  of  its  production  instead  of  being  carried 
away  to  some  distant  region."  , 

15.  The  air  motion  in  cyclones  is  one  of  indraft  and  therefore  the  wind  direction 
at  any  point  is  not  at  right  angles  to  the  direction  of  the  center.  The  stream  lines  or 
the  lines  of  air  motion  are  spiral  curves.  The  relation  between  the  wind  direction  and 
the  direction  of  the  center  is  probably  not  invariable,  but  depends  upon  the  intensity 
of  the  storm  or  the  baric  gradient.  The  law  laid  down  by  Mr.  Willson  in  the  Report 
on  the  Midnapore  cyclone  is  probably  the  nearest  approximation.  It  is  "with  the 
face  of  the  wind,  the  direction  of  the  center  is  from  ten  to  eleven  points  to  the  right- 
hand  side." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A, 


Paper  40. 

MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1880. 

INTRODUCTION. 

In  preparing  the  Review  the  following  data,  received  up  to  March  14th,  liavo  boon 
used,  viz:  The  regular  tri-daily  weather  cliaTts,  containing  tlio  data  of  simultaneous 
observations  taken  at  138  Signal  Servi(■(^  Htii.tion.s  iMid  13  (';iii:idi.Mi  Hl:iiioiis,  .•is  tele- 
graphed to  this  office  ;  142  monthly  journ.iLs  .■Mid  I  K)  iiioiitlily  iVoni  tlio  I'ormer, 
and  12  monthly  moans  from  the  latter ;  niixu  ls  (Vom  '^'7  .smiihcnI,  HlMl  ioiiH;  238  monthly 
registers  from  voluntary  obsorvcr.H ;  3H  inoiii  ldy  r'^i^iHll^rH  IVoiii  llnil,(vd  Slaites  Army 
post  surgeons;  marine  records;  iMll^rll;lili()n,•^l  NiiniiltaneouN  obt^orval ions  ;  monthly 
reports  from  voluntary  observers  in,  and  llio  local  wcallior  sorvico  of,  Missouri; 
liable  newspaper  extr.icts  ;  spoeial  niports. 

Since  July  31st,  1H7H,  tbe  follow  ins,'  statioiiM  <>C  lll<^  llr.sl,  class  have  boon  opouod  on  the 

*  Tho  moHt,  C()lnplot(^  iw-r.ount.  of  will  \m  foiiud  in  ii,  Hiiinll  l)(ll^l.il■ill  dosorilltion  of  tUo  cyclonOB  of 

IhoUiiy  ol  IioDgiil,  piihliHliod  by  J.  11.  Eisoii,  Kstj.,  miislor  ])ilo(.,  Calcutta 
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dates  named:  Des  Moines,  Iowa,  August  1st,  1878;  Unalashka,  Alaska  August  18tli, 
1878;  Stevensou,  Dak.,  September  19th,  1878;  Madison,  Wis.,  Septetn'ber  29th,  1878; 
Charlotte,  N.  C,  October  6th,  1878 ;  Buford,  Dak.,  October 23d,  1878 ;  Deadwood,  Dak., 
November  Ist,  1878;  Keogh,  Mont.,  November  18th,  1878;  Custer,  Mont.,  December 
.5th,  1878  ;  Chattanooga,  Tenn.,  January  8th,  1879;  Little  Eock,  Ark.,  July  1st,  1878; 
Springfield,  111.,  July  1st,  1879;  Pensacola,  Fla.,  October  27th,  1879;  Cedar  Keys,  Fla., 
November  5th,  1879;  Yates,  Dak.,  November  10th,  1879;  Helena,  Mont.,  November 
10th,  1879;  Lewiston,  Idaho,  November  23th,  1879;  Dayton,  Wash.,  December  1st 
1879;  Elliott,  Tex.,  December  Ist,  1878;  Assiniboine,  Mont.,  December  13th,  1879; 
Missoula,  Mont.,  December  16th,  1879;  Breakwater,  Del.,  January  29th,  1880  The 
station  at  Tybee  Island,  Ga.,  was  closed  February  15th,  1879,  and  that  at  Saint  Mark's 
Fla.,  on  October  30th,  1879.  ' 

BAROMETRIC  PRESSURE. 

The  mean  barometric  pressure  for  the  month  is  shown  on  chart  No.  II.  Compared 
with  the  preceding  month,  the  area  of  30.20  which  extended  over  the  southern  por- 
tion of  the  Middle  states  and  northern  portion  of  the  South  Atlantic  states  has  moved 
to  the  southern  portion  of  Georgia,  and  the  line  of  30.10  has  moved  westward  over 
Texas  and  southward  from  New  England  to  the  central  portion  of  the  Middle  states. 
The  pressure  has  changed  slightly  in  the  southern  portion  of  the  Lake  region,  while  the 
area  of  mean  low  barometer  has  moved  eastward  to  the  northern  portion  of  Lake  Superior. 
In  the  Northwest  the  pressure  is  generally  one-tenth  of  an  inch  below  the  average  for 
the  month,  while  at  the  Eocky  Mountain  stations  it  remains  near  the  normal.  The 
most  decided  change  in  the  distribution  of  pressure  has  occurred  on  the  Pacific  coast ; 
the  high  area  which  was  apparently  west  of  the  coast  during  January  having  moved 
northeast  over  Oregon,  replacing  the  low  area  of  29.90  by  a  general  increase  of  pressure 
on  the  entire  coast.  Compared  with  the  same  month  in  previous  years,  the  pressure 
continues  above  the  normal  in  the  Southern,  Middle,  and  New  England  states  and  it 
J8  sUghtly  below  the  normal  in  the  Ohio  valley  and  thence  northward  and  northwest- 
ward. 

Local  barometric  ranges.— These  have  been  least  in  Florida,  southern  California  New 
Mexico,  Colorado,  Wyoming,  and  western  Texas.  They  have  been  greatest  over  the 
Middle  Atlantic  states.  Upper  Lake  region,  the  Upper  Mississippi  valley,  and  the 
Northwest.  By  districts  they  are  as  follows :  New  England  states,  1.22  to  1  60  inch  • 
Middle  Atlantic  states,  1.26  to  1.72  inch ;  South  Atlantic  states,  0.80  to  1  31  inch  • 
Eastern  Gulf  states,  0.38  to  1.05  inch;  Western  Gulf  states,  0.86  to  1.13  inch  -  Ohio 
vaUey  and  Tennessee,  1.04  to  1.40  inch;  Lower  Lake  region,  1.23  to  1.36  inch-  Upper 
La,ke  region,  1.37  to  1.95  inch ;  Upper  Mississippi  valley,  1.30  to  1.80  inch ;  Eed  Eiver 
ot  the  North  valley,  1.56  to  1.70  inch  ;  Lower  Missouri  valley,  1.33  to  1  54  inch  •  Uoner 
Missouri  valley,  0.73  to  1.02  inch ;  Middle  Eastern  Eocky  Mountain  slope  1  04  to  1  22 
inch;  Texas,  0.67  to  1.19  inch;  Eocky  Mountain  stations,  0.64  to  0.95  inch-  Middle 
Plateau,  0.86  to  1.10  inch;  California,  0.51  to  0.83  inch;  Oregon,  1.16  to  1  22  inch - 
Washington  Territory,  1.27  inch.  '  ' 

Areas  of  high  barotneter.—Theae  areas  have  moved  more  directly  to  the  east  than 
usual,  and  m  three  cases  the  direction  appears  to  have  been  changed  from  the  east  to 
the  northeast  along  the  Atlantic  coast.  Eight  of  these  areas  have  been  traced  over 
the  districts  east  of  the  Eocky  Mounta,ins,  while  three  periods  of  decidedly  hia-h  press 
ure  occurred  on  the  Pacific  coast  during  the  month  attended  by  unusually  low  tem- 

No.  I.— This  is  a  continuation  of  No.  XI  of  the  preceding  month,  the  center  of 
greatest  pressure  having  moved  northward  during  the  night  of  January  31  from 
southern  lUmois  to  the  central  portion  of  Minnesota.  At  the  afternoon  report  the 
center  of  the  greatest  pressure  was  near  Saint  Paul,  and  during  the  succeedino-  twentv- 
four  hours  the  area  moved  directly  east  to  New  England  attended  by  generally  clear 
and  colder  weather  in  all  districts  north  of  the  Gulf  states.  On  the  mornino-  of  the 
1st  the  temperature  at  Eastport  was  —10°,  at  Burlington  —8°,  and  at  Boston —1° 

No.  n.— On  the  morning  of  the  3d  this  area  was  central  near  Yankton,  while  reports 
trom  aU  stations  west  of  the  Mississippi  valley  and  on  the  Pacific  coast  indicate  that 
this  entire  region  was  within  the  limits  of  an  extended  area  of  high  barometer  The 
'^^T^lF'^S^^'^^  of  30.74  at  Olympia  and  30.76  at  Portland  occuried  on  the  momina 
oi  the  3d,  the  former  being  a  departure  from  the  normal  of -f0.91.  The  barometer 
continued  very  high  on  the  Pacific  coast  as  this  area  moved  directly  south  to  Texas 
on  the  3d,  preceded  by  a  light  "norther"  on  the  West  Gulf  coast,  and  attended  by 
cold,  clear  weather  in  the  interior  and  light  rains  on  the  coast.  During  the  4th  and 
fb-the  pressure  increased  in  the  Gulf  and  South  Atlantic  states,  and  the  center  passed 
to  the  east  from  San  Antonio  to  Montgomery,  where  it  changed  direction  to  the 
northeast,  foUowmg  the  general  direction  of  the  coast  line  immediately  in  rear  of  the 
severe  storm  traced  as  No.  II  on  chart  No.  I. 

No.  Ill  appeared  on  the  night  of  the  6th  in  the  Northwest,  attended  by  cold  north- 
erly winds  and  clear  weather  and  preceded  by  an  area  of  low  barometer  charted  as 
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No.  IV.  Morning  report  of  the  7th  places  the  center  of  this  area  over  Iowa  where 
the  pressure  was  30.60,  the  barometer  having  risen  to  30.50  over  the  Gulf  states  and 
central  Mississippi  valley,  with  lower  temperature  and  cold  northerly  winds  in  Texas 
This  area  became  well  defined  and  moved  towards  the  South  Atlantic  coast  durinjr 
the  7th,  attended  by  generally  clear  weather  in  all  districts  east  of  the  Mississippi 
High  northwest  winds  occurred  on  the  Middle  Atlantic  coast  as  the  center  advanced 
from  the  Ohio  valley,  but  as  the  area  passed  to  the  east  of  the  coast  the  wind  at 
stations  south  of  Cape  May  shifted  to  the  northeast,  indicating  that  the  center  con- 
tinued north  of  or  near  the  40°  of  latitude. 

^  telegraphic  reports  of  the  8th  indicate  the  advance  of  this  area  from 

British  America  north  of  the  Upper  Missouri  valley,  and  at  midnight  of  the  8th  it 
was  central  near  Breckenridge,  where  the  barometer  was  30.60  and  the  temperature 
—18°,  the  wind  had  shifted  to  southerly  at  Pembina  and  Fort  Garry,  but  the  temper- 
ature remained  at  —20°  at  the  former  station  and  —22°  at  the  latter.  This  area  moved 
east  during  the  9th  over  the  track  previously  given  as  No.  I,  and  on  the  morning  of 
the  lOtU  was  central  near  Boston.  Light  snows  were  reported  in  the  Lake  region  and 
in  the  northern  portions  of  the  Middle  states  and  New  England,  when  the  wind  shifted 
to_  northwest,  but  clear,  cold  weather  followed  with  the  increasing  pressure  Hio-h 
winds  were  reported  on  the  coast,  the  maximum  velocity  at  Eastport  beino-  NW  35 
miles,  at  Lewes  NE.  34  miles.  o        •  " 

No.  v.— At  midnight  of  the  17th  the  barometer  was  above  the  normal  over  the 
Plateau  regions,  from  the  Upper  Mississippi  valley  to  the  coast  of  California.  The 
crowding  of  the  isothermal  lines  to  the  south  indicated  the  advance  of  this  area  which 
was  apparently  central  near  Yankton.  During  the  18th,  the  barometer  continued  to 
rise  m  the  central  valleys  and  in  the  Gulf  states,  while  the  central  pressure  increased 
and  moved  north  to  Minnesota.  A  "norther"  occurred  in  the  Western  Gulf  states 
the  temperature  falling  to  freezing  iu  northern  Texas,  and  the  wind  reaching  a  velocity 
of  44  miles  at  Indianola.  This  area  continued  central  near  Fort  Garry  at  the  morn- 
'°?«n*'  ®^''uP^'^  1^*^'  ^'^'^'i       pressure  was  30.86  and  the  temperature 

~  "Tf''  the  most  decided  area  of  the  high  barometer  during  the  mouth,  and 

on  the  19th  all  stations  east  of  the  Rocky  Mountains  were  apparently  within  the 
fnB,'^  disturbance.  Northerly  to  westerly  winds  prevailed  in  all  districts  east 
of  the  100th  meridian  and  the  temperature  fell  to  32°  at  stations  in  the  northern  por- 
tions of  the  Gulf  and  South  Atlantic  states.  The  barometric  gradient  increased  in 
the  westOTn  half  of  this  area  as  the  center  moved  toward  the  Atlantic  coast,  on  the 
IJth  and  20th,  and  severe  northwesterly  gales  occurred  at  stations  north  of  Cape 
H'Jf  eras  the  winds  shifting  to  northeasterly  on  the  North  Carolina  coast  during  the 
19  th.  This  area  passed  to  the  southeast  over  the  Middle  states  on  the  20th  and  was 
last  observed  as  central  over  the  Atlantic  about  300  miles  east  of  Norfolk. 

No.  VL— Although  this  area  has  been  indicated  as  central  on  the  morning  of  the  2l8t 
in  Indian  Territory,  the  maps  of  normal  barometric  variation  for  the  reports  immed- 
iately preceding  indicate  that  this  area  of  increased  pressure  passed  oast  from  the 
1  acihc  coast  over  the  Southern  Plateau  districts  and  New  Mexico.  Durin!>-  the  21st 
this  area  passed  to  th(^  oast  over  the  Gulf  Niates,  following  iu  the  rear  of  IoaV  areaNo. 
XI,  and  disappearing  to  tll(^  soutlieawt  oT  I  'loi  iil.'i  on  tll(^  "-'d 

+•  7?^— -T^'"  "f  ^'"'""'fil'  ^vll  ''''li'-'l  ■■'^  lo  .■M.'Ht  an.l'mov.Mnent,  wasonlyrela- 
tively  high.  Its  center  hcinu-  I  nrloHod  by  .•n,  LsolKM-ic  lin,-.  of-.O.IO,  M'hilo  low  areas  of  2')  50 
were  centra  in  New  Im,,!.,,,!  and  Minnes.Xa,  on  the  -Ul.  At  the  attmu'm mid 
night  reports  the  ...nl.,-  ,vn,ain.Ml  n-ar  Cairo,  uillM,orl,ho,ly  winds  iu  the  Eastern 
Gull  states,  northwcMtri  ly  wm.l.  in  lb,,  Mid.ll,,  and  Sonll,  Atla.ilic  slales  west  to 
nothwest  winds  in  the  Lower  l.ak..  region,  soiithrrlv  winds  in  tho  Nortli  w.st  and  Unner 
Lake  region,  and  east  to  south  winds  ill  the  AVcNi.a  n  (^nlC  n(  ilcs  TUo  tr]o''rn>\uc 
reports  indicate  the  anti-cyclonic.  inov<MnoMt  ol'  llio>\in(l  and  I  lui  ('•<■,!  Ira  I  .,r,.s^,,'r\  „f 
30.10  shows  that,  this  movement  may  or,  nr  wIm  n  I  In-  .a.nl'r:',  !  ar,  a,  is  no'  u '!r  V^on  I'  eiow 
the  normal  pivsMnrc.  Tim  morning  r,.|M.r(,  ot  tho      1 1,      I,  i  l.il  s  a.n  ex  Irndrd  a  iva.  oC  hii-'h 

barometer  on  the  AMa,nt,e  coast,  eov<  rin,^  a,  ,s(n,  |,s  Ir  ^1ori,la,  to  the  Sa.nt  1  w- 

renee  valley  ami  a,t  the  afternoon  reports  ot  (.ho  «:Mno  .lay  the  wes(.ern  portion  of  t.his 

area  was  .still  ol,se,r\,.,l   luw-iouth  Al  la.ntie.  ,a,,a,st.  ' 

«w';i^!I'.:':;::"l ''m'"^;:'^,'"  'l-^'>'":lj"'-l-nth,<-^S(,h,  whiloai.  areaoflnghbarom. 

ippar.Mitly 

Mississippi  va,ll ""  " 


ol  high  ha,roni,'.ter.     On   th.^•."IM|   it  n.ov.al  .-.astw.a.rd  to  tho 
wa.seeid.raJ  nea,r<:.a,iioa.t(li,-,  l,,,s..,  or  Ihe  nionih.  i:,a.iiipro- 
i^^^l  iieSoiith^^^^^^       .^I'iilnson  tlie2!)th,  witlwol.l  noi  tlierly  winds  and  a,  I igh t  ' •nortlier " 

Arms  of  low  lmromel.,;r.—Ch!iTt  No.  1  exhihils  the  tracks  of  the  centers  of  tho  aroaa 

.    .aroiiiM.l  rie  depivH.su,,,  aa  tnice.I  l  i  oni  the  regular  tri-daily  reports.    Of  the  fifteen 

M  ,.Ht>a.i.e.l    our,  Nos.  VII,  IX,  \,  andW,  passed  from  tho  Pacific  coast  to  tho  Atlantic 

iw.  Av    I  "V  I'  '  "  . I  ry  ol  tho  Uni(,od  States.    No.  II  passed  northeastward  from 

■  ml  w  Mi  .V'  1  'Tr  ■  '■'  observed  oast  of  the  Rocky  Mouutains 

ana  west  ox  the  Missmsijipi  River. 
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No.  I.— This  area  was  partly  described  in  January  Review  as  No.  XVIII  it  havinsr 
passed  eastward  trom  Montana  to  Lake  Superior  on  the  31st,  accompanied  by  3 
^Z'^evl  reZted  fi?,^^  f''  depression  was  central  ne^r  Montreal,  and  sevSe 

gales  were  reported  Horn  the  Lake  region,  where  the  winds  had  shifted  to  westerlv 
with  velocities  ranging  from  20  to  50  mtles.'  This  disturbance  increased  in  seSffn 
the  south  and  west  quadrants  during  the  day  as  its  center  passed  to  the  east  of  the 
coast,  the  barometric  gradient  between  Portland  and  Burlington  reachin<r  t  wo-tenths 
of  an  inch  m  one  hundred  miles  at  3  p.  m.  of  the  1st.  Cau'tionary  oTshorTsiffnals 
were  ordered  and  fully  justified  at  the  stations  on  the  coast  from  Capfnenry  to  Ion- 
ian d  and  the  cautionary  signal  at  Eastport  was  justified  by  a  Wocitv  S  38  m^l^ 
The  Signal  Service  observer  at  Albany,  N.  Y.,  reported  on  the  1st  "rvery  Moh^eSe^^^^^ 
wind,  which  increased  to  a  gale  at  noon  and  reached  its  height  at  12?45  p  m  haS 
at  that  time  a  velocity  of  53  miles  per  hour.  Considerable  damage  is  reported  inYhif 
vrcinity ;  trees  were  blown  down,  houses  unroofed  and  several  persons  seSy  iuiured  " 
courrov"Tel£ntiJ^^^^^^^  t'^'^  depression  hL  contLZ  1  Tsterly 

TT    Ti  ®  ed  by  colder,  clear  weather  and  rapidly  rising  barometer 

^i'^f'^  located  in  the  West  Gulf,  south  of  GalvestZ  at  tCll  i^" 

roulfflalitudVlV'TS'^"'"/^ 

North  Carolina,  Tennessee,  and  the  northern  portion  of  the  S  states 


mmMsm 
mmmmm 

northeast  48  iSuTs  wtid  sHffin;  to  so.itW^^t  Sf^T^^^'  ""J^^^^  2*^'  "  S^^^  ^^^^  ^^'^ 
from  ae  eM-sontLeastfit  baring  clouded"  eiy  saMe^JT  il  l  m    T?  ^^^^ 
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or  about  10  inches  of  snow."  The  observer  at  Portland  reports :  "  Severe  snow-storm 
commenced  before  daylight  and  continued  until  after  midnight,  accompanied  by  high 
winds  from  the  northeast  backing  to  north  about  8  p.  m."  The  gale  commenced  at  East- 
port  about  1.20  of  the  3d,  and  reached  its  maximum  velocity  of  54  miles  NE  at  10  10 
p.  m.  and  ended  at  3.25  a.  m.  on  the  4th.  During  the  display  of  the  cautionary  sio-nal 
one  steamer  and  twenty  schooners  remained  in  port."  The  following  reports  have 
been  received  from  vessels  near  the  Atlantic  coast  dui-iug  this  storm  •  Schooner  Star 
light,  February  2  and  3,  off  Cape  Fear,  heavy  gale  from  east  veering  to  south  and 
west ;  lost  10,000  feet  of  lumber  off  deck.  Schooner  Samuel  Gihnau,  on  February  3 
off  Fire  Island,  had  terrific  gale  from  east  veering  to  northwest,  lasting  thirty  hours 
and  increasing  to  hurricane,  with  high  sea ;  vessel  hove  to  for  nine  hours  and  decks 
swept  of  everything."  Brig  Walter  Smith,  February  3.  38°  40'  N.,  72°  56'  W  heavy 
gale  fromNE.  to  NW.,  increasing  at  2  p.  m.  to  hurricane  ';  lost  sail  and  had  deck  swept 
Brig  Texada,  at  Boston,  February  6,  from  Mayaguez,  was  8  days  north  of  Hatteras 
with  strong  north  gales  and  high  seas,  and  February  3  took  a  heavy  o-ale  from  NE 
lasting  12  hours,  with  high  seas.  Brig  Minnie  Butler,  February  3,  in  Boston  Bay,  ESe' 
gale,  with  thick  snow-storm.  Schooner  Stephen  Harding  driven  ashore  two  miles 
south  of  Sandy  Hook ;  crew  saved,  but  vessel  probably  a  total  loss.  Brig  Alice  Tarlton 
February  3,  37°  N.,  71°  30'  W.,  had  a  heavy  gale  from  ESE.  to  WSW.,  veering  to  W  ' 
lasting  26  hours,  with  heavy  sea  and  snow  squalls.  '' 
No.  Ill  appeared  as  a  slight  depression  in  the  Upper  Missouri  valley  at  midnight 
of  the  3d,  accompanied  by  snow  and  cold  northerly  winds  in  the  region  west  of  the 
upper  Mississippi  river  and  east  of  the  Rocky  Mountains.  Dui-ing  the  4th  the  cen- 
tral area  moved  directly  east,  and  at  midnight  it  was  near  Lake  Superior,  the  area  of 
snow  having  extended  eastward  over  the  Upper  Lake  region  and  southward  over 
lUmois,  Iowa,  and  northern  Missouri.  Light  snow  fell  in  the  Lower  Lake  region  dur- 
ing the  5th,  aiid  m  the  northern  portions  of  New  England  and  the  Middle  states  on 
the  night  of  the  5th,  as  the  area  passed  to  the  east  with  the  pressure  increasing  at  the 
center.  The  temperature  fell  to  —30°  at  Pembina  and  to  —31°  at  Fort  Garry  when 
the  wind  shifted  to  the  northwest  on  the  5th,  and  cold,  clearing  weather  followed 
rapidly  in  the  northeastern  districts  of  the  United  States. 

No.  IV.— A  well-marked  depression  in  the  Upper  Missouri  valley,  which  advanced 
rapidly  in  a  southeastern  direction  to  the  northern  portion  of  Iowa,  where  it  was  cen- 
tral on  the  morning  of  the  6th.  The  temperature  continued  below  freezino-  in  the 
regions  north  of  the  Gulf  states  at  the  a.  m.  report  of  the  6th,  but  increased  rapidlv 
iu  the  Ohio  valley  and  Middle  states,  as  the  depression  moved  over  the  Lake  reoion 
on  the  6th.  This  area  moved  directly  to  the  east  after  reaching  the  Lake  region,  accom- 
panied by  very  light  snow,  and  causing  no  marked  disturbance,  the  barometric  gra- 
dient being  very  sligh  t  and  the  barometer  at  the  center  only  relatively  low.  The  press- 
ure continued  to  rise  at  the  center  as  this  area  passed  over  the  Atlantic  east  of  New 
England,  and  by  midnight  it  had  disappeared  to  the  east,  followed  by  clear  weather 
iu  all  districts  oast  of  the  Mississipi  river. 

No.  V  probably  advanced  from  the  Pacific  coast,  but  its  center  was  first  approximately 
located  north  ot  Montana  on  the  morning  of  the  7th.  This  depression  moved  over 
the  northern  districts  of  the  United  States  during  the  7th  and  8th  with  an  averao-o 
hourly  velocity  of  60  miles,  causing  brisk  to  high  winds  in  the  Lake  region  on  the  8th 
and  on  the  Middle  and  East  Atlantic  coasts  on  the  9th.  Unlike  the  depression  which 
immediately  preceded  this,  the  pressure  decreased  at  the  center  as  it  approached  tho 
coast.  On  the  morning  of  tho  8th  tho  lowest  isobarie  line  on  the  chart  was  29.90 
when  the  center  was  near  Dnluth,  and  on  tho  morning  of  the  9th  tho  isobarie  line  of 
29.50  inclosed  the  center  near  Chatham.  Cautionary  signals  were  ordered  for  Grand 
Haven,  Milwaukee,  and  Ludington,  and  cautionary  off-shore  signals  wore  ordered  at 
stations  on  the  Atlantic  coast  between  Lewes,  Del.,  and  Eastport,  and  wore  verified 
as  follows :  Milwaukee,  37  miles;  Grand  Haven,  28 miles;  Breakwater,  40mile8-  Sandy 
Hook  and  Thatcher's  Island,  42  miles;  Eastport,  36  miles.  The  area  of  precipitation 
extended  from  tho  Upper  Mississippi  valloy  to  tho  Now  England  coast,  but  only  light 
snows  prevailed,  with  partly  cloudy  weather. 

No.  VI.— Generally  clear  weather,  continued  during  the  9th,  with  tho  pressure  above 
the  normal  oast  of  tho  Mississippi  river,  and  winds  slowly  shiftirig  to  easterly  and 
southerly  in  advance  of  this  d(^pn«sHio^l,  wliidi  w:i,n  ceiitrMi  iio;ir  I'ort  Slrtw  iii  the 
Upper  Missouri  valloy,  at  11  ]).in.(.ii  t,ll(^  sib.  ]\y  iniilnii;li(,  df  (Ik^  ;t|,li  Ibo' l(.\v<>st 
barometer  readings  were  observed  in  MinncNol.'i,,  .-I'ml  on  I  li7>  ni<irnin"- oC  (  lu^  101, li  (liis 
area  was  well  defined  in  tho  U|>))(^^  Lal<o  roginn.  'Vho  Ic  inpci  :iimv''inen';iscd  durin" 
tho  lOth,  and  clear  weather  continued  in  the  ea.s(,(M  n  .liNl  i  idH,  excejit  in  the  uortlH 
eastern  portion  of  the  United  States,  where  ligbt,  sni.w.s  pn  x 

No.  VII.— Report,s  from  tho  Pacific  coast  on  Iho  DM.  inHi.  ;il(-.l  (lie  .'idvaiice  of  a  dis- 
turbance m  tho  Nortli  P.aoific,  and  on  tlio  nioiningoC  iho  HHli.  .■mnIciIv  to  sonMievlv 
 went  r(t|.or(,(Ml  IVoni  S,i,n  Dic-o  lo  1 'orl  l.'Miil,  wiMi  mIowIv  l;iJlin..  iKironutler  At 


tliis  roi.oi-l,  1,1. o  (■,on(,( 


\\'.i,Hliing(()n  Terri- 


tory, and  at  the  p.  m.  (.eh^giapliie  r.tporl,  oC  M,e  same  di.,y  it  had  moved  to'lho  oast  of 
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Portland.  Rain  continued  on  the  coast  and  in  the  interior  from  Arizona  to  Idaho 
Snow  and  cold  threatening  weather  prevaSiled  in  the  Rocky  Mountain  regions  durinsj 
the  10th  as  this  depression  advanced  to  the  east,  the  temperature  falling  below  freez^ 
mg  at  stations  m  the  interior  of  California  and  in  the  Plateau  regions,  after  the  center 
had  passed  to  the  east.  On  the  morning  of  the  11th  this  area  was  central  near  Yank- 
ton, although  the  reports  from  the  northern  stations  showed  the  barometer  to  be  very 
low  north  of  Minnesota.  The  direction  of  the  winds  as  noted  at  the  stations  on  the 
eastern  slope  of  the  Rocky  Mountains,  and  the  rapid  faU  of  barometer  at  all  stations 
m  the  Mississippi  valley,  including  those  in  the  Western  Gulf  states,  indicate  the 
advance  of  an  extended  trough  of  low  barometer,  which  would  probably  include 
within  its  area  all  the  districts  east  of  the  Rocky  Mountains.  The  center  moved 
eastward  during  the  11th,  the  rain  area  including  all  stations  from  the  Gulf  coast 
northward  to  Lake  Superior,  extending  over  the  Lower  Lake  region  by  midnisht  and 
causing  severe  gales  in  the  northern  districts.  At  midnight  of  the  11th  the  barometer 
at  Duluth  read  28.% ;  at  Marquette  28.88,  and  at  Escanaba  28.95,  the  center  of  depres- 
sion being  apparently  north  of  Lake  Superior.  Very  heavy  rains  occurred  in  the 
northern  portion  ol  the  Gulf  states,  Tennessee,  and  the  Ohio  valley,  causing  a  rapid 
use  m  the  rivers  of  these  districts.  Violent  westerly  gales  continued  in  the  Lake 
region  during  the  12th  as  the  depression  moved  to  the  east-northeast  over  the  Saint 
Lawrence  valley  and  New  England.  A  maximum  velocity  of  42  miles  was  reported 
at  Milwaukee,  and  26  miles  at  Grand  Haven.  Dangerous  southerly  winds  veering  to 
^^^*^''}?r?r''''^^^  """^  ^ast  Atlantic  coasts  on  the  night  of  the  12tf . 

.J^^^Yj^-r^^^^.J'^^'i'J^''^^^^^  Plateau  region  during 

the  night  of  the  llth,  when  the  barometer  was  below  the  normal  in  CoForado,  New 
Mexico,  Arizona,  and  Utah.  Cold  threatening  weather  and  snow  prevailed  in  these 
districts  on  the  morning  ol  the  12th,  and  the  barometer  continued  to  fall  in  the  South- 
west, with  rain  extending  east  over  the  Lower  Mississippi  valley  and  Tennessee.  At 
the  afternoon  report  of  the  12th  this  depression  was  central  near  Fort  Sill,  and  south- 
erly gales  prevailed  on  the  West  Gulf  coast,  the  wind  at  Indianola  reaching  a  velocity 
of  48  miles  from  the  southwest  The  midnight  report  of  the  12th  showed  two  depres- 
sions, one  central  near  N-ashville,  where  the  barometer  read  29.49,  the  other  central 
immediately  west  of  Little  Rook,  Ark.  The  storm  continued  during  the  nTght  wS 
f^?^nrlTn'^  Ti.''*'''^  ^^''i  f  ""^^Jr"  ^^"^  depressions,  and  the  area  of  greatest'rainfall 
extended  northeastward  from  Texas  over  Arkansas,  Tennessee,  Kentucky,  and  the  Ohio 
7S*  occurred  at  Nashville  about  11  p.  m.  on  the  12th,  accompanied  by 

thunder  and  lightning  and  very  heavy  rain,  and  causing  great  destruction  of  property 
A  violent  wind  and  thunder  storm  passed  over  the  eastern  portion  of  Lincoln  County 
Kentucky,  la  e  on  the  night  of  the  12th,  blowing  down  numerous  houses.  At  iZisi 
v^Ue  the  wmd  averaged  42  miles  per  hour  for  several  houi's,  blowing  from  the  south- 
Ztfk^^^^n^^^'^\f^'^%^fi^I  The  total  rainfall  at  this  station 

was  3.02  inches.  At  Frankfort  the  river  rose  at  the  rate  of  1  foot  per  hour,  flooding 
«f.t!nr^  f  •^'^  ^^'^  13*^       Ohio  river  was  reported  rising  at  aU 

5  lItl^^H  following  heavy  rainfalls  occurred  between 
Sches-  ChS  ^^^^'^^Tr'^P-P^  '"^.^^^J.  Memphis, 6.14  inches;  Nashville, 8.02 
inches,  Highlands,  N.  C.,  3.15  inches.    The  Tennessee  and  Cumberland  rivers  rose 

S?Sd'o3Thf  M^*i^f '  \°  «f       13th  this  storm  had 

extended  over  the  Middle  states,  the  lowest  isobaric  line  being  29.60,  inclosine  the 
depression  and  extending  Irom  Little  Rock  to  the  eastern  portion  of  PenSlvanS 
The  center  was  near  Cincinnati  on  the  afternoon  of  the  13th,  where  the  two  depret 
rst  o^tt  A+t^+"''''^f^^T'^i?  ^h.^""'^  "  ^i^gl*^  ^^ea,  disappearing  toThe 
wei  wiS«     A  "     T'*  followed  by  decidedly  colder  and  high  north- 

rt^fThtkiiii^p^iiC^ 

sta^i;T?ff;^!^*i^'^T>*^?/''''°''i'^  storm  of  the  month  which  approached  Signal  Service 
«utnTn  w«T-i^  ^T^^""  '''^^  ''^''^^^^       mountain  range  to  the  Missouri  valley,  pur- 

6  ^rhi  1  ^''^  course,  over  the  districts  in  the  eastern  portion  of  the  United 
eter  Lrn^Jn.^^^^^''  *l^i«/epression  was  indicated  by  a  rapid  fall  in  the  barom- 
cSt  reS  %  •^T'''''''^  snow  on  the  night  of  the  13th  in  the  North  Pacific 
Xid  to  w;c.t.^f''f?^^'''°TTf^*^''5^^  14th,  and  the  wind 
frorli^Sf  ^  t^^f  T^^fl  t^^^T^  «^  The  midnight  report 
mZ^SS^i?.''*-^*'^"'^^^^^  tJie  easterly  move- 
Snimed%n!?fTf  prevailed  from  the  sta- 
nortb  of^^t  T  ,  the  Missouri  valley.  During  the  15th  the  storm  passed 
ti^J^l^^}f^V''^^'''^'n^''^'^^^  disturbance  within  the  limits  ?f  the 
tSew  ^^.in^^  Tm-  ?  ^'^'^  ^'"^^'^^'^  prevailed  in  all  districts,  except  on 
thean^ro^nf         ^^i^'/'^^^'^-^^''*^                     l^g^*  s^o^  prevailed,  owing  to 

rapidly  on  the  Pacific  coast  during  the  14th,  as  this 
rtepressiou  advanced  to  the  eastward,  causing  snow  in  Washinfton  Territory  and 
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Oregon  on  the  morning  of  the  15th,  when  the  hai-ometer  -was  lowest  west  of  Olympia, 
the  pressure  at  that  station  being  29.61.  During  the  ISth  cloudy  weather  and  rain  pre- 
vailed on  the  Pacific  coastj  except  in  southern  California,  and  the  area  of  snow 
extended  eastward  to  the  Upper  Missouri  valley.  The  barometer  was  below  the  nor- 
mal in  the  districts  on  the  eastern  and  western  slopes  of  the  Rocky  Mountains,  and 
by  the  morning  of  the  16th,  the  center  had  advanced  to  the  western  portion  of  Dakota, 
with  slowly  rising  barometer  on  the  Pacific  coast,  and  continued  snow  in  Montana 
Idaho,  Utah,  and  Wyoming.  Afc  the  afternoon  of  the  16th  the  barometer  was  29.42, 
at  Yankton,  near  the  center  of  the  disturbance,  which  had  become  well  defined,  with 
a  decided  gradient  to  the  eastward  as  far  as  Michigan,  and  to  the  southward  as  far  as 
Texas.  Clear  weather  and  rising  temperature  were  reported  from  all  districts  east  of 
the  Rocky  Mountain  slope,  while  snow  prevailed  in  the  extreme  Northwest,  and  in  the 
Saskatchawan  region  of  British  America.  The  course  of  this  storm  changed  to  the 
northeast  on  the  16th,  passing  over  Lake  Superior,  causing  high  soiith  to  west  winds 
over  the  lakes,  and  followed  by  very  light  rain  or  snow  as  the  wind  shifted  to  Avesterly, 
with  lower  temperature,  in  the  Upper  Mississippi  valley,  and  thence  eastward  over 
the  Lake  region.  The  cold  northerly  winds  which  followed  this  depression  on  the 
16th  were  accompanied  by  rain  in  the  central  valleys  and  thence  eastward  to  the 
Atlantic  coast,  the  rain  changing  to  snow  and  the  weather  clearing  rapidly  as  the  wind 
shifted.  Cautionary  signals  were  ordered  at  the  Lake  stations  and  on  the  Atlantic 
coast  north  of  Wilmington,  in  advance  of  this  storm.  The  following  dangerous  winds 
were  reported:  Milwaukee,  maximum  velocity,  42  miles;  Grand  Haven,  38  miles; 
Breakwater, Del.,  42  miles;  Sandy  Hook,  44  miles;  Boston,  3G  miles;  Eastport,  .32 
miles.  Westerly  gales  were  reported  at  Montreal  and  Quebec  on  the  morning  of  the 
19th,  when  the  center  of  depression  was  northeast  of  Chatham,  and  the  storm  con- 
tinned  over  Newfoundland  during  the  20th. 

No.  XI  first  appeared  in  the  western  portion  of  Dakota  on  the  afternoon  of  the  19th, 
and  advanced  directly  to  the  east  during  the  19th  and  20th,  causing  light  snow  in  the 
Lake  region,  the  Ohio  valley,  and  thence  eastward  over  the  Middle  and  New  England 
states.  The  i^ressure  at  the  center  of  this  depression  decreased  from  29.90  to  29.50  in 
the  transit  from  the  Northwest  to  the  New  England  coast.  High  winds  occurred  in 
the  Lake  region  on  the  21st,  when  the  storm  passed  to  the  east,  and  southerly  gales 
were  reported  ofl:  the  coast  of  Nova  Scotia  in  advance  of  its  center. 

No.  XII. — This  slight  disturbance  followed  rapidly  in  rear  of  the  preceding,  between 
the  21st  and  23d,  first  appearing  on  the  afternoon  of  the  21st  in  British  America  north 
of  Dakota.  On  the  22d  the  movement  to  the  southeastward  over  the  Lake  region  was 
accompanied  by  very  light  snow,  but  as  the  center  passed  over  New  England  the 
gradient  to  the  west  increased  rapidly  owing  to  the  advance  of  high  area  No.  VII, 
and  the  winds  became  dangerous  after  shifting  to  the  northwest  on  the  Middle 
Atlantic  coast.  This  storm  moved  directly  east  over  the  Atlantic  on  the  24th, 
and  probably  increased  in  severity,  as  the  barometer  continued  to  fall  at  the  center 
while  within  the  limits  of  observation. 

No.  XIII. — ^This  area  has  been  traced  westward  to  the  Rocky  Mountains,  and  it  prob- 
ably passed  from  the  Pacific  north  of  Washington  Territory.  Vessels  report  stormy 
weather  on  the  North  Pacific  during  the  21st  and  22d.  From  the  morning  of  the  23d 
to  the  afternoon  of  the  24th  tliis  depression  moved  southeastward  to  the" Upper  Mis- 
sissippi valley,  attended  by  decidedly  stormy  weather  thronglioiit  the  Northwest  and 
Lake  region.  The  rain  area  extended  southward  to  Tenncs,s('i\  niul  Texas,  and  as  the 
center  passed  over  the  Lakes,  light  rains  occurred  in  the  Middle  ;muI  N(^w  England 
states.  The  winds  increased  in  force  as  the  center  advanced.  Ou  1llc^  morniii!;'  oi"  l  lio 
25th  the  weather  was  threatening  on  the  Atlantic,  coast,  but  tlu^  .•iriiM  iionii  vcpoii, 
showed  a  change  of  direction  in  the  movemoiit,  a,nd  the  succet-diiiL;  iciun i,  show  rd 
that  this  area  was  moving  from  Lake  Superior  north(^astward  norih  of  the  Canadian 
stations. 

No.  XIV.^ — The  barometer  continued  below  the  normal  in  the  Lower  Missouri  valley 
during  the  25th  and  2()th,  while  cold  northerly  winds  and  snow  pr(^vailod  in  the  north- 
ern portion  of  the  United  St;itrN  went  (>('  f.alco  Sup(^^ior.  Tins  dciin-Nsion  louiaini^d 
almost  stationary  until  tlu^  27l,li,  w  in-n  il-  nmved  (^aHl,vvard  :i,m  .•i,,s(<\  I'lr  sloi  tii,  iUo  winds 
being  strongest  on  the  west  sidii,  wlino  i]w  gr.adient  w.n.s  vci-.v  grcal.  Snow  iircvnileil 
in  the  Norlliwest  and  in  the  noriliern  portion  of  the  Lake  'n-'nion  on  tlio  :l'S(Ii,  and 
rain  loll  at  nil  stations,  except  those  in  the  South  Atlantic  Slates.  AI'Iit  r(^a,(■llinl;■  I  he 
Hontliciii  portion  of  Michigan  on  the  28th,  the  ecinter  was  r(^ta,rde(l,  and  I  hcn  moved 
slightly  to  the  west  between  tlio  morning  and  alli'inoon  rcpoii.s,  al'lcr  w  liieli  the 
movement  was  rapidly  toward  tho  nl)Ii.ll<^aMl,  a.lrlcndcd  \\y  x  ioh-iit  w  indw  iVoiu  tlio 
south  and  west  ill  the  Lake  r(\-ion  a.nd  on  I  Ik^  coa.Nl.  noi-l  li  ot  Noi  l  li  Ca.rolina.  A 
severe  "  norther "  oecnrred  in  T(^\a,s  on  tlie  'JSI  Ii,  a  nd  l  (  ('nlcrol'  this  storm  was 
near  Ali)ena.  Ma,xinniin  veloc-ily  of  wind  ii  pdrlid  at  Oiand  llM,v(in  was  48  Ulilos 
southwest;  iit  Milwaukee,  47  miUis  west;  at  Indiannia,  f)  I  niih-H  north. 

No.  XV. — This  doi)ressioii  wn.s  central  oil  the  North  racilic,  coast  at  the  midnight 
re])oi-t  of  the  28th,  when  south  to  east  winds,  rain,  and  snow  prevailed  in  Oregon  and 
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Washington  Territory.  TIio  barometer  at  OJympia  fell  from  30  16  to  29  in  8  lnonr« 
and  at  tlie  morning  report  it  had  risen  to  29.80,  indicatZ  that  the  Lter  o^^^^^^^ 
depression  had  passed  to  the  north  or  east  of  that  station.  "  ThrmidniXt  reDfrf^^ 
the  29th  indicated  the  continued  advance  of  this  depression  to  the^ast  ^  ^ 


INTERNATIONAL  METEOEOLOGT. 


V^'X^f  X^Stfnrthe  meTioT  ""1  ^und  three  international  charts,  Nos.  IV, 
aAd  Vo^^^^nl^ftTio^^^  Hemisphere 

fifteen  minutes  Inter  winri  mt^t?  vessel  reports    at  1.30  p.  m.  a  sudden  calm,  and 

harometer  29.33  or  745.0,  with  "windtl^T&^^i  t \fo'  Vt  J^'''^  reported 

isS£r^-€isHS' "  ^^^^ 

whatin  eneily  onthrith  ft^Z^^^  t.  /^^i  Sco  ia,  apparently  increasing  some- 
Bremerhaven  on  the  11th  barometer  -m^-i  T^^ran  A       -.  t  "^r  ^  •       ^-  "^^^^  ^^^^^ 

the  Ohio,  veered  to  the  W  fm  rp  fi  a,..!  X  I  5 '  ^i*?,^'  tl^ewmd,  as  reported  by 
vessel,  in  35°  N  32°  W   at  7  35  n        W  *°  ^^-^^^  19th,  same 

iw.      01  tJie  J  anuary  Review ;  it  probably  moved  eastward  during  the  23d 
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and  24tli,  attcndefl  by  cloudy  and  rainy  wcatlier,  and  followed  by  northwesterly  galea. 
S.  S.  Nederland  reported  low  pressiircs  and  stormy  winds  on  the  28th  in  50°  N.  22° 
W.,  and  on  the  30th  in  47°  N.  31°  W.,  and  the  S.  S.  Sarmatian,  on  the  29th,  in  48°  N 
43°  W.,  had  barometer  28.89  or  733.8  mm.,  with  WSW.  wind,  force  8,  rain  and  very 
heavy  sea,  but  reports  as  yet  to  hand  are  not  sufficiently  numerous  to  allow  the  tracks 
of  these  storms  to  be  charted. 

On  this  chart  will  also  be  found  a  short  track  over  the  Pacific  Ocean  showing  the 
position  of  a  cyclone  encountered  on  the  28th  of  November,  1879,  by  the  U.  S.  S. 
Eanger.  The  following  are  the  positions  of  the  vessel  on  three  days  (Greenwich 
dates),  the  27th  and  29th  being  from  observation  and  the  28th  by  dead  reckonino--— 
27th,  in  39°  38'  N.  175°  50'  E;  28th,  38°  33'  N.  176°  38'  E;  29th,  38°  17'  N.  177'S'32' 
E.  Below  is  a  table  of  hourly  observations  from  midnight  of  the  27th  to  10  p.  m.  of 
the  29th,  with  the  ship's  compass  course  and  speed,  as  copied  from  the  log  and  from 
an  interesting  report  of  the  storm  furnished  this  office  by  Lieut.  W.  P.  Eandall,  U.  S. 
N.,  executive  officer,  U.  S.  S.  Eanger: 
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It  IS  remarked  that  the  easterly  winds,  in  advance  of  the  centre  of  cyclone  wero 
only  fresh  to  strong  breezes  except  heavy  squalls  (force?)  at  5  a.m.,  and  that  as  the 
wmd  veered  to  southwesterly  it  increased  to  a  heavy  gale,  with  very  heavy  seas  dur- 
mg  which  the  decks  were  swept  and  considerable  damage  done  to  the  vessel  's  S 
Lackawanna,  at  7.35  a.  m.,  Washington  mean  time,  of  the  29th,  was  in  34°  38'' n' 
160°  12  E.,  and  reported  barometer  29.65  (aneroid),  wind  WSW.,  force  5-6,  cloudy' 
and  long  sea  swell  from  the  WSW. 

Chart  No.  V  shows  by  isobario  and  isothermal  lines,  the  mean  pressure  and  tern- 
perature  for  the  month  oi  July,  1878,  at  7.35  a.  m.,  Washington  mean  time,  as  deduced 
from  the  International  Simultaneous  Observations.  The  barometer  observations  have 
been  corrected  lor  temperature  and  reduced  to  sea  level.  For  stations  lying  outside 
the  area  included  within  the  lines  and  forthose  in  the  Southern  Hemisnhere,  the  means 
are  shown  by  figures,  indicating  the  temperature  in  degrees  Fahr.,  and  the  pressure  in 
English  inches.  The  paucity  of  observations  over  the  Pacific  Ocean  is  to  be  reo-retted 
but  it  has  been  thought  better  to  draw  a  few  lines,  indicating  the  means  of  observa- 
tions received,  than  to  leave  the  space  blank.  If  these  means  are  considered  as  fair 
approximations  to  the  monthly  means,  the  area  of  highest  pressure  over  the  Northern 
Hemisphere,  for  this  month,  will  be  found  covering  the  greater  part  of  the  eastern  half 
ol  the  north  Pacific  Ocean;  the  maximum  readings  (about  30.50  inches,  or  774  7  m  m  ^ 
occiirringm  the  ten  degree  square,  bounded  by  the  parallels  30°  and  40o'n  'and 
nieridians  of  140=  and  150°  W.  The  prevailing  winds  over  this  region  show  a  decided 
circulation  around  this  centre  of  elevation,  t.eing  northwesterly  off  the  Amer  can 
coast :  northeasterly  brisk  to  high,  along  the  25th  parallel  westward  to  the  Honolulu 
Is  ands,  and  southerly  from  thenorth  western  margin  of  this  high  pressure  area  to  Behr- 
ing  bea.  1  he  second  area  of  maximum  pressure  is  found  over  the  north  Atlantic 
Ocean,  central  to  the  southwest  of  the  Azores,  the  means  at  Ponta  Delgada  and  An  "ra 
Sln^tip'^  wTn^^'  ^^V-^'  ""i  ^-I^-^-'  ^69.9.    The  low  area  over  the  north 

Atlantic,  having  continued  its  journey  northward,  is  central  to  the  north  of  the 
extreme  stations,  viz:  Godthaab  and  Stykkishohn,  where  the  prevailing  winds  are 
Z  ff-A+t''  l^tef  st'°S^feature  of  the  distribution  of  the  atmospheric  pressure  over 
the  north  At  antic  during  the  four  months,  April,  May,  June,  and  July,  is  foundin  the 
&±''''^^\^'^r*T      ^^'^  ^'^^  P'-^^^^^re  are'as,  until  the  centre  o?  tte 

?p&of       In  "^"^^  ^'^^"ly  geographical  position  as  the 

wl  south  ^n^lT     f      ^^'f-    ^J'''^  "^^'^^^^  ^"^"P^  excepting  the  east 

and  south  portions  of  Hmdostan,  the  mean  pressure  is  decidedly  lower  than  durin<r 

Sp.^nfw  ^"  r^>,*^  ^^^^f'^  of  thecentral  depresSon  Th? 

area  of  low,  which  during  the  month  of  June  occupied  the  central  northern  portion 
of  Hmdostan,  moved  to  the  eastward,  and  during  July  is  found  over  the  Province  of 
Scinde,  the  mean  for  the  latter  month  exceedini  that  of  the  former  at  all  the  lndS 
2t,°wV?rP*.^^'f'  ^^^^"i^'  ^r'""'  ^"""^  KurraShee.  The  west  monsoons  ami  heavv 
^a  u?«l^?  .t  ffp  ^  the  Bombay  coast  during  June  increased  throughout  July!  the 

ramlalls  at  the  stations  of  Bombay  and  Poena,  for  these  months,  bein|,  respectively 
for  June  19  82  and  1.94  inches,  and  July,  48.24  and  10.53inche8.  A  Ion-  theSS  loalt 
the  southerty  monsoons  continued  to  blow  throughout  the  month,  whHe  in Igruppei 
vaUeyofthe  Ganges,  the  Northwestern  Provinces,  the  northwekerly  wSds  of  June 

^TZZ^l^  K.f:^'?^^vfl  ^^^^  ^^^^  ^^^^^^^       Lwest  pressures 

are  touncl  at  Ka-san  and  Ekaterinburg,  around  which  stations  a  decidedly  circular 
motion  of  the  winds  is  observable.  uei^meiuy  circular 


tb?Lrtw^w^^-^''f  traced  the  paths  of  the  principal  storm  areas  which  traversed 
SLe  tr?rk™T^  ^T*'.!^^  the  month  of  July,  1878.  The  general  distribution  of 
tnese  tracks  agrees  with  the  areas  of  mean  low  pressure  shown  on  chart  No.  V  while 

over  the  Behring  Sea  region 


and'^I^fi^o''  '"^^^'^^f'  o^er  the  laud  areas.    The  tracks  over  the  Behring' SeaTe'-ion 

and  Alaska  are  based  unon  tn-dn.ilv  nhaAri7n+;nT,c,  <,*■  a„4„+  tit,-„-u„„i,  Pr,  ■  .  vr" 

nd,  and  are  proba 
irring  at  these  sta 
..,  indicate  a  conn 
over  British  America. 


are  based  upon  tri-daily  observations  at  Saint  Michael's  and  Saint  PauVi 

„„„  .       ^  ^.         ,  .  ,  ?hilethe  succession  of  mete 

B  A  JufivL*^'''  stations  and  at  those  in  Washington  Territory,  and  fork  F^cTofy" 
o^tB^^'xZlZ'''''''''  ^'^'^^'^^  °^  ^^ose  moving  eastwai"^ 


TEMPERATURE  OF  THE  AIR. 


mI?^eTonli^lt^^  T  "l*^?^?^^*^^  for  Feburary,  1880,  is  shown  by  the  isother- 
Xve  tb™,^  ^  •  ^  ii-^v  preceding  month,  the  temperature  continued 

tb.f  ft  1^  normal  m  all  distncts  east  of  the  100th  meridian,  and  many  reports  show 
^rn  V;!.  February  which  has  occurred  iA  many  yearsTthe  easf 

cm  districts  of  the  United  States.  The  temperature  has  fallen  at  tL  Sy  Mountain 
Srthruor^*^'  "^1''''°^'  on  the  Pacific  coast^  where  it  has  Ln|ed  from  2°  t?6^ 
KhlSkldlA^f  ;  of6o.5is  reported  in  the  Lower  Lake  region  and  6°  2 

ern  dis?rict^  tifA*^^^  ^"'^^"^  continent,  especially  in  the  north- 

Derawfl;i^  ^^'^^  The  table  of  coniparatiye  tern- 

peratm^es  for  the  several  districts  is  printed  on  the  right  side  of  chart  No.  II  ' 
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The  following  notes  are  of  interest  as  indicating  the  unusually  high  temperatures  of 
the  month  m  various  sections:  Houston,  Ala.,  mildest  winter  for  man?  years  the 
^Int  M*^  ^^^^snally  warm.  Sandy  Springs,  Md.,  month  exceptioTaUy  warm 
Waltham,  Mass  mean  temperature  of  themonthso  ahovethe  average.  Westboroueh 
Mass.,  remarkably  mild  month.  Fall  Eiver,  Mass.,  month  unusuSlV  warm  no  frost 
in  ground,  Litchfield,  Mich.,  month  very  wai-m,  frost  entirely  ou?of  giound'  Brook- 
haven,  Miss.,  month  unusually  warm.  Grafton,  N.  H.,  from  the  10t#  to  29th  month 
unusually  warm,  five  heavy  thaws  occurring  during' that  period.  Palermo  N  Y 
warmest  February  m  past  12  years.  Cleveland,  Ohio,  warmest  Febrimrv  in  nast  25 
years,  excepting  1857.    SnowviUe,  Va.,  month  very  warm  and  drv  ^ 

Mimvium  teniperatures.-Maine:  -15°  at  *Orono  and  -12°  at  Eastport.    Mw  Hamv- 
5|oaT*  StraffoT.ud*  "^9^T^  Washington  and -21o  at  * Dunb^arton.  FermoX 
—22  at    Strafford  and  —12°  at  Burlington.    Massachusetts :  —20°  at  *  BiUerica  — 
fAlt""^  """"^  Springfield  Island:  2°  at  Newport     Con^cU^t :  2° 

at  New  Haven  and  New  London.  New  Yorlc:  -20°  at  *Schroon  Lake,  1°  at  Buffalo 
2°  at  Oswego,  -7°  at  *  Ithaca,  -10  at  Albany,  and  10°  at  New  York  Citv  P^n«^i^' 
vania  :  -12°  at  *  Wellsborough,  2°  at  *  Cata^^ssa,  10°  at  kSuigh  and  12o  at  Ph  fa: 
«\  ^'l""'''?^  ^<^^y^<^nd  :  bo  at  *  Cumberland,  11°  at  '  Wood- 

rS,7r  J^'Vfo*'^;  S?*!  Springs,  and  15°  at  Baltimore,  lisirictof 

^^.l^ooo  i  If  .  ^^'-gi^i^-  -1°  at  *  Mount  Solon,  18°  at  Lynchburff 

r^t^-    ""K^r^^^fh   "^"r  7-6°  at  *  Helvetia  and 3°  at  Morgantown.  Sa 

Carolina ;  15°  at  *  Frankhn  and  'Highlands,  30°  at  Wilmington,  and  33°  at  Cape  Look- 
vflt;  ^":f'i,oZ'lT\^^ll^  Charleston,  and  31°  at'Aiken^  Geor<;m 7  25°  at ?gS- 
ville,  and  31°  at  Atlanta,  *  Forsyth,  and  *  ThomasviUe.  Florida  :  34°  at  *  Houston  36° 
at  Pensaco  a  52°  at  Punta  Rassa,  and  64°  at  Key  West.  Alabama:  28°  at  °Green 
«r°llo  °i  inf^^^'Y^o^Ti'P'  •'  *  31°  at  Vioksburg.  Loui2 

For/  F?bntrioo^       fvT-^'i  ^""^       ^*  New  Orleans.    Te%as :  1°  at 

pX^i^^^l^  "'i  ^       ^'-n  ^^o.^*  McKavett,  24°  at  Stockton,  and  37°  at 

Edmburg  and  BrownsviUe  Ohio  :  3°  at  *  Bellefontaine,  19°  at  Cincinnati  and  11°  at 
Co  umbus,  Cleveland,  and  Toledo.    Eentuchj  :  12°  at  *Bowling  Green  and  22°  at  Louis- 

Jr7«i«8as  •  16°  at  *  Mount  Ida  and  32°  at  Little  Rock.  Michinan  :  -12°  at  EscanaBa 
;;Sl  *  T  f """"t^  :^^'^"fo*'vT.f  *  H'^"^'  8°  at  Grand  Haven,  and  11°  at  Detroit 
nnS  1  R°  of  *  if  ■  w'^*'*"*  ^  ^ru^^y  ^orydon,  11°  at  Fort  Wayne,  14°  at  Indianapolis, 
13°  it  SnHnS?!^^  f  T97o-  .^'i'""!"'-'  'Geneseo  and*  Riley,  12°  at  Chicago 

13  at  Springfield  and  22°  at  Cairo.  Missouri:  2°  at  *  Corning  and  *Oreo-on  7°  at 
'Kansas  City,  and  14°  at  Saint  Louis.    Kansas:  -4°  at  Dodo-e  City  ■-^°  at  Fort 

-l^o^^^'^^^^lli?^^^^^^^  ^F^iS^-2?°t^EmbL^^^^^^^ 
1  *  M    ^i^'ll^^ille*  — at  La  Crosse,  and  0°  at  Madison.    loxva  :  —12°  at  *  Cresco 
and  'Nora  Sprmgs,  -6°  at  'Glenwood,  1°  at  Des  Moines,  2°  at  Dubuque  and  9°  at 
S  0°  at  Om  To'"  'TF'"  t  '^^""^  ^^^r^'  'Fort  McpLrson; 

ZtZ-     SS'?.  ?f '■^""■^o-"       -"i*         ^i^^o"!  and  170      Fort  Sill.  Min- 

vo  ^*    Breckmridge,  -22°  at  Duluth,  and  -18°  at  Saint  Paul.    Dakota  ■ 

roTC^^'^VT^f  -14°  at  '  Morriston.    Colorado :  -17°  a 

F^,  <)o  ^r'i'T' ~  i^o*^^^^^^^^  and -8°  at  Denver.   Mw  Mexico  :  -3°  at  Santa 

at  ChewiSie  7   "*ioo  Wyoming  :  -28°  at  'Fort  Fred  Steele  and  -10° 

«  RoPn^n^^rro  X' <^?alvillo  and  3°  at  Salt  Lake  City.  Nevada :  -26°  at 
Amcho  950*^  Winnemucca  and  *  Carson  City.  Arkona :  -11°  at  Prescott,  -9°  at 
Apache  and  25°  at  Yuma  and  Phoonix.  Idaho  :  -13°  at  'Fort  Hall  and  11°  at  Boise 
%t£lZff  ■7o^°tt*''y;?''^''^  G^^-  California:  18o  at  cS^po  2V  at  VisaHa" 
nUn  Ino  L  l  '^^^  San  Diego,  and  38°  at  San  Francisco.  Oregon  :  14°  at  Uma- 
tilla, 20°  at  Eoseburg,  and  26°  at  Portland.  Washington  Teiritory  :  25°  at  Olvmpia 
«,,^«."^5"?;?-^^^  ''8°      ?°-«and  a'nd  45°  at  El^tprn't  SX^^,- 

'ChariottB  >nd^-io^^  T      r™'"^*  Washington.'  Vo,-mont:  56°  at 

62°  at  £  in  °filf  Mmsachuselts :  60°  at «  Somerest,  64°  at  Boston,  and 

and  69f?,t  nIw  T     f      /r*'""i-'  Newport.    Connecticut:  65°  at  New  Haven 

57°  at  BiSo  mo  of  «"tVi  ^'^  ^"I'^rL^^  .^^  *Schroon  Lake,  65°  at  New  York  City, 
I  *r  f  "llalo,  61°  at  » Ithaca,  and  58°  at  Albany.    Pennsiilva  iia :  72°  at  Pittabnrff  fi<)° 
5  'WoXrk''.;:''l"p  at  Philadelphia.    Dollcare:  70°' at  'Doven  ia 
WashinS  r  F  «;^o"''l^  Baltimore.    District  of  Colnmhia :  70°  at 

mst  r&a  ■  l^o^T^'       f  78°  at  Norfolk,  and  70°  at  Lynchburg. 

tTrlnd  '  Weldoi,  ^'fiantown  and  68°  'Hefvetia.  North  Carolina  :  81°  at  Wilming- 
•A^k  °n  and^ChaHo  Jon     T  ^fl^^     'His^^lands.    South  Carolina  :  78°  St 

fininnnnb  ^i,  w  no  ^'fOta :  fZ^  at  'ThomasviUo,  81°  at  Augusta,  and  80°  at 
SSfliasfa  ?/'^Lir  ''7oo"?'r^^"°'  West,' 81°  at  Jacksonville,  and  79° 

ViSur^r,!  70^  «;  'Z  I  T      ^'"r''  and  77--  at  Mobile.  Mississippi :  82°  at 

«nfi  770  n^M     ^  ^      Brookhavon.    Louisiana :  83°  at  "Okalooska,  78°  at  Shreveport 

Sckton  78o''a?itT7,'ll^  h"'  ^^^.t^'^^'"'^'^^^  '^"^^  Casto^lloIlSS 

otocKton,  7H"  at  *  ort  Elliott,  and  76°  at  Don  son  and  Henrietta.  Ohio  •  6')o  J.  Hfillfi. 
fontaine  and  "  Wooster,  67°  at  Cincinnati,  and  64°  at  Toledo?  A'mfX:  69°  at  Bow- 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


709 


ling  Green  and  Louisville.  Tennessee :  78°  at  Knoxville  and  74°  at  Memphis,  *  Mc- 
MinnviUe,  and  Chattanooga.  Arkansas :  75°  at  Little  Rock  and  72°  at  *Mount  Ida. 
Michigan :  66°  at  *  Mies,  64°  at  *  Lansing,  60°  at  Detroit,  58°  at  Alpena  and  Grand 
Haven,  50°  at  Marquette,  and  40°  at  Escanaba.  Indiana  :  69°  at  *  New  Corydon  and 
*  Logansport,  and  65°  at  Indianapolis,  *  Spiceland,  and  *New  Harmony.  Illinois :  73° 
at  *Anna,  68°  at  Cairo,  67°  at  Springfield,  and  63°  at  Chicago.  Missouri :  72°  at  *Frank- 
ford  and  *  Pierce  City,  and  71°  at  Kansas  City  and  Saint  Loui#  Kansas :  77°  at  *  Inde- 
pendence, 71°  at  *  Yates  Center,  70°  at  Dodge  City,  and  67°  at  Leavenworth.  Wis- 
consin :  58°  at  *  Beloit,  56°  at  La  Crosse,  55°  at  Madison,  and  40°  at  *  Embarrass.  Iowa  : 
)  68°  at  Des  Moines,  67°  at  Keokuk,  60°  at  *Glenwood,  and  59°  at  Dubuque.  Nebraslca : 
68°  at  *  Fort  McPherson,  and  66°  at  *  Fort  Sidney,  North  Platte,  and  Omaha.  Indian 
Tei-ritorij :  79°  at  Fort  Sill  and  75°  at  Forfc  Gibson.  Minnesota  :  59°  at  Saint  Paul,  62° 
at  Duluth,  and  49°  at  Breckinridge.  Dakota :  70°  at  *  Morriston,  50°  at  Deadwood,  and 
36°  at  Pembiua.  Colorado :  60°  at  *  Fort  Colhns,  59°  at  Denver,  and  48°  at  *  Hermosa. 
New  Mexico  :  74°  at  La  Mesilla,  66°  at  Socorro,  and  51°  at  Santa  F6.  Wyoming:  59°  at 
Cheyenne  and  52°  at  *  Fort  Fred  Steele.  Uiali :  45°  at  Salt  Lake  City  and  *CoalviIle. 
Nevada :  53°  at  Carson  City  and  50°  at  Winnemucca.  Arizona :  77°  at  Tucson,  7.3°  at 
Yuma,  and  56°  at  Prescott.  Idaho :  55°  at  Fort  Hall  and  53°  at  Boise  City.  Montana : 
40°  at  Virginia  City.  California:  70°  at  Los  Augeles,  69°  at  Red  Bluff,  64°  at  Sacra- 
mento and  Visalia,  63°  at  San  Diego  and  Campo,  and  62°  at  San  Francisco.  Oregon  : 
53°  at  Umatilla,  52°  at  Portland,  and  51°  at  Roseburg.  Washington  Territory :  49*  at 
Olympia. 

Banges  of  temperatures  at  Signal  Service  stations. — The  monthly  ranges  will  appear 
from  an  examination  of  the  maxima  and  minima  just  given.  The  greatest  daily  ranges 
vary  in  New  England  from  32°  at  Thatcher's  Island,  35°  at  New  Haven  and  Newport 
to  46°  on  the  summit  of  Mount  Washington.  Middle  Atlantic  states,  24°  at  Baltimore, 
Philadelphia,  and  Sandy  Hook  to  36°  at  Albany  and  Norfolk.  South  Atlantic  states, 
21°  at  Cape  Lookout,  25°  at  Jacksonville,  Charleston,  and  Atlanta  to  32°  at  Augusta. 
Eastern  Gulf  states,  11°  at  Key  West,  19°  at  New  Orleans,  25°  at  Cedar  Keys  to  27°  at 
Montgomery.  Western  Gulf  states,  23°  at  Galveston,  29°  at  Vicksburg,  .31°  at  Little 
Rock  to  41°  at  Corsicana.  Ohio  valley  and  Tennessee,  26°  at  Ciucinuati  and  Cairo, 
31°  at  Chattanooga,  35°  at  Pittsburg  to  37°  at  Morgantown.  Lower  Lake  region,  31° 
at  Oswego,  Erie,  and  Toledo  to  37°  at  Rochester.  Upper  Lake  region,  25°  at  Chicago, 
32°  at  Marquette,  38°  at  Duluth  to  42°  at  Alpena.  Upper  Mississippi  valley,  26°  at 
Dubuque,  36°  at  Saint  Paul,  38°  at  Saint  Louis  to  46°  at  Keokuk.  Red  River  of  the 
North  valley,  45°  at  Pembina  to  47°  at  Breckenridge.  Missouri  valley,  32°  at  Omaha 
44°  at  Leavenworth  to  51°  at  North  Platte.  Texas,  33°  at  Eagle  Pass,  45°  at  Fredericks- 
burg, 41°  at  Stockton,  40°  at  Rio  Grande  Citv  to  64°  at  Fort  Elliott.  Eastern  Rocky 
Mountain  slope,  37°  at  Fort  Gibson,  40°  at  Dodge  City  to  44°  at  Fort  Sill.  Rocky 
Mountains,  35°  at  Ckeyenne,  40°  at  Denver  to  43°  at  Santa  F6.  Middle  Plateau,  25° 
at  Salt  Lake  City  to  36°  at  Winnemucca.  California,  21°  at  San  Francisco,  28°  at 
Sacramento,  30°  at  Red  Bluff  to  34°  at  Los  Angeles. 

Frost  was  reported  very  generally  from  all  States  and  Temtories  north  of  the  thirty- 
seventh  parallel.  In  Florida  on  the  4th  and  16th,  and  in  the  remaining  states  of  the 
Eastern  Gulf,  3d,  4th,  6th,  7th,  9th,  10th,  14th,  15th,  16th,  22d.  Western  Gulf  states 
1st  to  6th,  13th,  14th,  15th,  16th,  18th,  19th,  28th,  29th.  At  Henrietta,  Tex. ,  on  the  28th 
peach  blossoms  reported  killed  by  frost.  Indian  Territory,  Ist,  4th,  5th,  6th,  7th,  9th 
14th,  21st,  23d.    California,  1st  to  4th,  6th  to  20th,  28th  and  29th. 

Ice  was  reported  generally  throughout  the  northern  sections  of  the  country,  as  will 
be  seen  by  reference  to  the  chapter  on  navigation.  In  North  Carolina  it  formed  on 
the  4th,  5th,  7th,  8th,  16th,  20th  2l8t.  Tennessee,  2d,  4th,  5th,  6th,  7th,  15th,  19th, 
20th ;  Memphis,  3d,  Gayoso  Bayou  frozen  over.  Texas,  4th,  5th,  6th,  7th,  19th,  28th, 
29th.    Cahfornia,  San  Francisco,  11th,  16th,  17th,  19th,  20th. 

(?roMwd/ro»en.— San  Francisco,  16th ;  Pilot  Point,  Tex.,  28th,  J  inch :  Cairo,  HI.,  29th : 
Mohssa,  Tex.,  4th,  5th,  6th,  7th,  28th,  29th.  >      j  > 


PEECIPITATION. 

The  general  distribution  of  the  rainfall,  including  melted  snow,  for  the  month,  is 
illustrated  upon  chart  No.  Ill,  as  accurately  as  possible  from  about  500  reports.  This 
chart  shows  the  area  of  maximum  precipitation  over  Western  Tennessee,  and  areas  of 
T?i™AT™  precipitation  over  the  eastern  slope  of  the  Rocky  Mountain  s  and  the  Red  River 
ot  the  North  valley.  In  the  left-hand  corner  of  the  same  chart  will  be  found  a  table 
01  average  rainfalls  for  the  month  of  February,  which  shows  large  excesses  for  the 
present  month  over  the  region  of  heaviest  rainfall  and  in  the  Saint  Lawrence  valley. 
An  excess  of  about  one  inch  is  also  found  in  the  Lake  region  and  Florida.  In  the 
Middle  and  South  Atlantic  and  Eastern  Gulf  states  and  to  the  west  of  the  Mississippi 
valley  dehciencies  occur,  which  are  found  to  he  largest  on  the  Pacific  coast. 

*  Those  marked  with  a  star  (*)  are  reported  by  voluntary  observers  or  U.  S.  Army  post  surgeona.  ^ 
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Speaal  heavy  raina.-lst,  New  Ulm,  Tex.,  2.06  inches ;  San  Antonio,  Tex  2  05  inches 
l8t  and2d,  Mesqmte,  Tex  5.00  inches ;  Melissa,  Tex.,  2.90  inches  ;  Brookhav^n  Miss 
2.50  inches;  Shreveport,  La.,  3.30  inches;  White  Plains,  N.  Y.,  3.85  incC  i^rt  C' 
rancas,  Fla.,  2  61  mches.  2d,  Mobile,  2.80  inches.  2d' and  3d,  cirLookoit  N  C 
2.91  inches.  3d  Penn  Yan,  N.  Y.,  2.86  inches.  9th,  Mayport,  Fla.,  3.11  Mches  llth 
to  13th  Austin.  Tenn  6.25  inches;  Memphis,  Tenn.,  0:i4  inches  Nashville  Tenu 
a02  inches  ;Laconia,  IriR  3.34  inches ;  Highlands,  N.  'c,  3.15  inches.  13trHelvet?a 
i^H      'i  on+VT^'''''^n^°T;n  Santa  Barbara,  Cal.,  9.93  inches  in  46  hour!' 

19th  and  20th  Lonipoc,  Cal.  4  40  inches.  27th,  Melissa,  Tex.,  3.00  inches;  Clarksville 
lex.,  3.75  mches.  27th  and  28th,  Little  Rock,  Ark.,  5.24  inches  •  Mount  Ida  Ark  s  no 
inches.  28th  and  29th,  Mesqnit^.  Tex.,  5.00  inches;  New  S^'tS  ,  2.44  hi^^^^^^^  ^'^^ 
Largest  monthly  r  aw  falls  inclnding  melted  snow.-NashTille  Tenn.,  12.37  inches- 
f.'nTv^J'^i  Va^r  T^nn.,  9.89  inches;  'Meniphi's,  9  ^4  inches^ 

Little  Eock,  Ark.,  7.95  inches ;  McMmnville,  Tenn.  7  65  inches-  New  T^Itt.  t^^ 
College  Hill,  Ohio,  7.50  inches  ;  Cedar  Keys,  ^1^7.35  nches^^  c 
and  White  Plains,  N  Y.,  7.13  inches ;  Sain'i  Angus'tine,  Fla  ,l'9She^f  Bro^^^^^^^^ 
iMiss.,  6.50  inches;  Melissa,  Tex.,  6.40  inches;  Mayport,  Fla.,  6.30  inches-  Lac^^^^^^^ 
Ind    and  Shreveport,  La.,  6.19  inches;  Lompoc,  Cal., 6.18  inched   J aSnVme  Tl7 
inches;  Montgomery,  6.11  mches;  Ashwood,  Tenn.,  6.10 inches ;  ClarksvillTTex' ^ 
mches;  Fort  Barrancas  Fla.  5  78  inches;  Cape  Lookout,  N.  C,  5.77  inches rMobile 
Ala   5.73  inches;  Mount  Ida,  Ark.,  5.70  inches;  Portland,  dreg.,  5  67  inchLsTn  ghlands' 
N.  C,  and  Margaretta,  Ohio,  5.55  inches.  '  ^i^uco,  jii^nid^uut,, 

«Sma?Zest  »)to«/7(Z(/  »;«j»/a?/s,  mcZ«d;«^,  melted  snow.—Indio,  Cal.,  Fort  Lyon  Colo 
Stockton,  Tex  and  Breckmridge,  none;  Fort  Wallace  and  Dodge  City,  Kan's  Fort 
McPherson,  iSobr.,  Yuma,  Ai-iz.,  and  El  Paso,  Tex.,  trace  -  Pilot  Point  Tex  0  01 
mch;  Fort  Hartsufif,  Nebr.,  0.02  Inch;  Socorro,  N.  Mex  and  NortS  PlTte  O(k\no^^ 
Fort  Elliott,  Tex  and  Manhattan,  Kans.,  0.05  inch  ;  Cheyen^^B  Wyo.  0  09  & 
Soto  and  Howard,  Nebr.,  and  Fort  Verde  Ari?  n  tI;„^i/.  v^.J  a-']  '  "-"-^  ; 
Nebr   0..14  inch  ;  'vail  Iowa,  andVISon;  i^!,  eSft^z'fo  S inch'- 

Des  Moines,  Iowa,  0.17  mch;  Glenwood,  Iowa  and  Plattsmouth,  N^br  0  18  inch  ^ 
Pembina,  Dak.,  0.20  mch;  Wickenburg,  Ariz.,  0.25  inch  •  Fort  Garlniul  Vnil  n,™^^ 
Colo.,  0.32  inch  ;  Corning  Mo.,  0.35  incli ;  Fort  Fred  Steele.  Wyo  Srk^ni^^  Artf' 
0.38  mch  ;  Nora  Sprmgs,  Iowa,  0.40inch;  Camp  Sheridan,  Nebr.,  0  42  inch  Lawtence 
and  WoUmgton,  Kans.  and  La  Mesilla,  N.  Mex.,  0.43  inch;  Camp  Giant'  Artz  0  48 
mch;  Florence,  Ariz.,  0.49  inch;  Genoa,  Nebr.,  and  Holton.' Kan^.^  0  SO^n'ch  ' 

Eainy  days -The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  follows  • 
New  England^  12  to  23;  Middle  Atlantic  states,  6  to  13:  Soutrrtl™  states  Tto' 
12;  Eastern  Gulf  states,  4  to  13  ;  Western  Gulf  states,  ^  to  16;  Low  Lke  le'Jon 
15  to  25;  Upper  Lake  region,  8  to  20;  Ohio  valley  and  Tennsssee,  9  t^  17  -  ifnner 
Mississippi  valley,  7  to  11 ;  Missouri  valley,  2  to  5;  Red  River  of  tlie  Nortai'vaUey 
?n  7  ir  ffi  Kocky  Moimtain  slope,  1  to  12 ;  Texas,  1  to  16;  Rocky  Zuntlins  2 
to  7  ;  Middle  Plateau,  9  to  13 ;  California,  8  to  10 ;  Oreo-ou  14  to  18  w,ms,  a 

CTourff/ days -The  number  varies  in  Now  England  frou^  5  to  16;  Middle  Atlantic 
Htat^es  5  to  12  ;  South  Atlantic  states,  4  to  13;  Eastern  Gulf  states,'3  to  15  •  Western 
Gulf  states,  10  to  20 ;  Lower  Lake  region,  9  to  16;  Upper  Lake  region,  11  to  15  •  OMo 
valley  and  Tennessee,  8  to  13  ;  Upper  Mississippi  valley,  1  to  8;  Missourt  vallc'v  2  to 
4  Rod  River  of  the  North  valley,  6  to  9 ;  Eastern  Rocky  Mountaik  slope,  4  to  7  -  Texas 
0  to  19 ;  Rocky  Mountams,  3  to  7 ;  Middle  Plateau,  9  to  12 ;  California  5  to  9  '  ' 
Til  oiT^'Vi"^'"'!  ^v""  various  stations  as  follows:  Lompoc,  Cal.,  22d;  Elmh-a 
111  24th;  Mount  Storlmg,  111  20th;  Fort  Madison,  Iowa,  24th ;  Ya^es  IWerKans  ' 
Tw'-  ?f^"  t'  ^'^n^'^-A  P^'  20th,  28th  ;  Fort  Sill,  Ind    T.,  12th'- 

i.,friVf^\"'>ul''^  m"'^T/°?x^*''?  various  districts:  Now  England 


va  ley,  list  in  7(1,    Kill,,  14th,  17tl,;  18th,  20th,  25th,  26ih  Itil  !  ^  f        '  V    r  ^ 
4  1,,  (.1,1,,  7tli,  8lli,         11M,,  12(1,,  13(1,,  15th,  16th,  22d,  24th  to  2SI1,     IC,  .1  x  M  uTt 
?'n*^^"''  I'll'''  J  to  29th.    Middle   •        ,  ,,f  loth" 


Mount  Diablo  and  :,i„„g  (ho  Cia.st  Range  sonthe.isl,  oC  S.in  I<V;i,u  iN,HV ■  "•'"'M"snow 
Htorm  prevailed  on  Hunnnit  of  S;ii,  r'll.lo-  '>'!il  hiu,m  ,•  ,.,  '  *"~  '  ,1  li 

14IJ1  to  19th.    Washington  T,H;i(;!rv:  S^l!!;  I,  iu{^;^, 
^Largcstmonthlysnojtfana.—^  Gap,  (!i,l.',;)S.7;.'i,u  l,.  N;  S,iim,',i(,  "C',]  75 inches- 

V.mo,  gal.,  71  mohm  ;  Alta,  Cal.,  4a  iuchosj  CoUax,  Cal.,  48  inches  ^liko(i  Not!,' 
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46.50  inches;  Surry,  Me.,  34  inclies;  Boca,  Nev.,  30  iuolies;  Little  Mountain,  Ohio, 
29.50  inches;  Ogdeu,  Utah,  25.50  inches;  Palermo,  N.  Y.,  25  inches;  Coalville,  Utah, 
24.50  inches;  Lunenburg,  Vt.,  and  Penn  Yan,  N.  Y  ,23.50  inches;  Nile,  N.  Y.,  and  New- 
port, Vt.,  23  inches;  Mount  Washington,  21.60  inches ;  Cleveland,  Ohio,  21.50  inches  ; 
New  Corydon,  Ind.,  20.10  inches;  Cornish,  Me.,  and  Stafford,  Vt.,  20  inches;  Grafton, 
N.  H.,  19.50  inches;  Rowe,  Mass.,  19  inches;  Lima,  N.  Y.,  18.50  inches;  Clinton, 
Mass.,  18  inches;  Gardiner,  Me.,  17.75  inches;  Woodstock,  Vt.,  16.70  inches;  Nor- 

I  walk,  Ohio,  16.58  inches;  Orono,  Me.,  16.50  inches;  Helvetia,  W.  Va.,  16.25  inches; 

I  Dunbarton,  N.  H.,  and  Carson,  City,  Nev.,  16  inches;  Duluth,  Mich.,  15.50  inches; 

I  Waterburg,  N.  Y.,  15.40  inches;  Hermosa,  Colo.,  15.30  inches;  Auburn,  N.  H.,  and 
Alpena,  Mich.,  15  inches;  Amherst,  Mass.,  and  Litchfield,  Pa.,  14.50  inches;  West- 
borough,  Mass.,  14inches;  AntrLm,N.H.,  13.50inches;  Paterson,N.  J.,  13.25 inches;  Hud- 
son, Ohio,  New  Bedford,  Mass.,  and  Tehachapi,  Cal.,  13  inches;  Ithaca,  N.  Y.,  12.60 
inches;  Starkey,  N.  Y.,  12..50  inches ;  Euggles,  Ohio,  12  inches;  Wellsborough,  Pa.,  11.80 
inches;  Waltham,  Mass.,  11.50  inches;  Northport,  Mich.,  11.30  inches;  North  Lewis- 
burg,  Ohio,  11.30  inches;  Fort  Collins,  Colo.,  10.50  inches;  Morriston,  Dak.,  Minne- 
apolis, Minn.,  New  Castle  and  Dyberry,  Pa.,  Embarrass,  Wis.,  Ardenia,  White  Plains, 
and  Hector,  N.  Y.,  and  Keene,  Cal.,  10  inches. 

Snow  from  a  cloudless  sfc(/.— Colorado  Springs,  4th;  Coleman,  Tex.,  14th;  Detroit, 
Mich.,  7th;  Springfield,  Mass.,  5th;  Starkey,  N.  Y.,  19th. 

The  depth  of  snow  on  ground  at  end  of  month  was  reported  as  follows :  In  Maine,  trace 
to  6  inches ;  New  Hampshire,  0  to  12  inches ;  Vermont  2  to  6  inches  ;  Massachusetts, 
New  York,  and  Pennsylvania,  trace;  Lower  Michigan,  trace  to  1  inch;  Upper  Michi- 
gan, 2  to  12  inches ;  Wisconsin,  trace  to  4  inches ;  Minnesota,  2  to  6  inches ;  Iowa,  ^  to 
2i  inches  ;  Nebraska,  trace  to  2  inches ;  Dakota,  1  to  10  inches ;  Colorado,  1  to  20  inches 
at  Hermosa ;  Wyoming  Territory,  trace  to  3  inches ;  Montana,  1  inch  at  Virginia  City ; 
Utah,  ^  to  6  inches  ;  Nevada,  trace  at  Winnemucca. 

Floods.— M.esqa\i6,  Tex.,  28th  and  29th,  heavy  rain  storm,  fields  badly  washed,  corn- 
fields considerably  damaged.  New  Orleans,  2d,  high  water  broke  the  levee  seven 
miles  below  the  city ;  7th,  another  break  from  150  to  200  feet  wide  was  reported  at 
Kennerville,  La.  Louisville,  17th,  river  rose  rapidly,  flooding  the  lower  floor  of 
houses  on  Seventh  and  Water  streets.  Memphis,  11th,  12th,  very  heavy  rain  storm, 
cellars  flooded,  gas  extinguished,  and  eight  bridges  across  Gayoso  Bayou  injured  or 
destroyed;  city  sewers  and  crossings  badly  injured;  Wolfe  Eiver  rose  rapidly,  carry- 
ing away  |5,400  worth  of  logs ;  all  trains  on  roads  leading  into  city  were  delayed. 
Albany,  N.  Y.,  14th,  sudden  rise  in  the  river,  flooding  cellars  on  Quay  street,  also  at 
foot  of  Broadway  and  Maiden  Lane,  causing  considerable  damage. 

Precipitation  during  January,  received  after  issue  of  January  revieiv. — Arizona :  Whipple 
Barracks,  0.41  inch;  Fort  Lowell,  0.62;  Fort  Verde,  1.08;  Fort  Apache,  1.24;  Fort 
Grant,  0.65.  California:  Benicia  Barracks,  1.32;  Angel  Islands,  2.56;  Fort  Yuma, 
trace;  Fort  Gaston,  8.45;  Fort  Bidwell,  3.10;  Oakland,  1.71;  Poway,  1.13;  San 
Gorgonia,  1.78;  San  Buenaventura,  1.41;  Campo,  3.00.  Dakota:  Fort  Sisseton,  0.30; 
Fort  Sully,  0.00;  Fort  Totten,  0.40;  Fort  Meade,  0.38.  Idaho:  Fort  Lapwai,  0.92; 
Fort  CcBur  d'Alene,  3.74;  Lewiston,  0.34.  Michigan:  Fort  Brady,  2.40;  Petoskey, 
1.53 ;  Ypsilanti,  2.05.  Montana :  Fort  Benton,  0.24  ;  Fort  Shaw,  0.10 ;  Fort  Ellis,  0.87 ; 
Fort  Keogh,  0.14;  Fort  Logan,  0.15;  Fort  Assinniboino,  0.10;  Blackfeet  Agency,  0.48. 
Oregon:  Fort  Stevens,  28.94;  Fort  Klamath,  2.34;  Fort  Harney,  0.56;  Eola,  7.92; 
Albany,  11.19.  Texas:  Fort  Einggold,  0.22;  Fort  Brown,  3.13;  Fort  Davis,  1.68; 
Coleman,  2.03;  Edinburgh,  1.48;  Brownsville,  3.87.  Washington  Territory :  Fort  Col- 
ville,  2.07;  Fort  Canby,  22.28;  Fort  Townsend,  3.40;  Neah  Bay,  25.70 ;  Bainbridge 
Island,  17.62;  Dayton,  3.37.  Florida:  Biscayne,  3.80;  Okahumpka,  4.25;  Daytona, 
3.68 ;  Orlando,  6.01.  Massachusetts  :  New  Bedford,  1.86 ;  Williamstown,  3.39.  Missouri : 
Oregon,  1.59.  New  Jersey  :  Dodge  Mine,  2.36;  Deckertowu,  1.94.  New  York:  Port 
Jervis,  2.65.  Nevada:  Carson  City,  1.00.  North  Carolina:  Sulphur  Springs,  2.00. 
Minnesota :  Breckenridge,  0.01. 

KBLATIVE  HtTMIDITY. 

The  percentages  of  mean  relative  humidity  for  the  month  range  as  follows :  New 
England,  68  to  75 ;  Middle  Atlantic  states,  60  to  77  ;  South  Atlantic  states,  58  to  80  ; 
Eastern  Gulf  states,  68  to  79 ;  Western  Gulf  states,  62  to  78 ;  Ohio  valley  and  Ten- 
nessee, 60  to  71 ;  Lower  Lake  region,  68  to  75  ;  Upper  Lake  region,  62  to  77 ;  Upper 
Mississippi  valley,  59  to  71 ;  Missouri  Valley,  48  to  63 ;  Red  River  of  the  North  valley, 
90  to  95;  Eastern  Rocky  Mountain  slope,  48  to  56;  Texas,  26  at  Stockton  to  79  at 
Edinburg ;  Western  Plateau,  36  at  Yuma  to  69  at  Boise  City ;  California,  58  to  72  ; 
Oregon,  79  to  83.  High  stations  report  the  following  averages  not  correct  for  altitude : 
Virginia  City,  57 ;  Cheyenne  and  Denver,  51 ;  Santa  F^,  47 ;  Mount  Washington,  87. 

WINDS. 

The  prevailing  directions  of  the  wind  are  shown  by  arrows  flying  with  the  wind  on 
Qhart  No,  II.   Ou  tlie  coast  of  North  Carolina,  in  Florida,  and  thence  along  the  Gulf 
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coast  to  New  Orleans  they  are  northeasterly,  but  elsewhere  south  and  east  of  Nehraska 
Iowa,  and  Wisconsin  they  are  southerly,  inclining  to  ^vesterh,  in  the  like  reHnn  it^' 
along  the  East  and  Middle  Atlantic  coasts.    Along  the  so/th  coast  of  New  England 
at  Baltimore,  Augusta,  Atlanta,  and  from  NebraskI  northward?Xy°ie 
^J^tTTTX'^  Tlie  following  are  the  largest  total  SmeTts  "rcorded 

V^^}}''^.^  S^g^al  Service  stations  during  the  month:  DelavrarTBreakwatPr 
13,730  miles;  Cape  May,  13,029;  Wood's  HoU  Miss  1QQfi7-<i.Z?-^%  i  Z^^^' 
Thatcher's  Island,  Mass!,  li,929';  CaprLfokit  N  C    10  668-  K?^^^  ^^'^n  ' 

rkS^'M^f  S^^'  IO-44I;  Im?i-^no?fl,5x'^^Sf^^^^ 

ridge  Mmn.,  10  354 ;  Barnegat,  N.  J.,  10,134;  Milwaukee,  9,965 ;  CheVenne  9  894  • 
8  89^  ^T""'  ^'u^V  Cape  Hatteras,  9,757;  Port  Huron,  9,258;  E>  e,  S  New^^^^^^^^ 
8,893.  The  smallest  are:  Stockton,  Tex.,  1,259  miles-  Eosebn^o-  nvl„  o  n^r^  \  ' 
I'^^l'  L^'^VoI^^"?"'  C^^-'  2,151;' La  MesiuiT]yi.,tr8^^^^^ 
Santa  F6,  2,008;  Deadwood,  Dak.,  2,634 ;  Lynchburg,  Va.74695  Au-^ust-i  G  i''  2  770-' 
W?s]^T°\°'4.^8"^-<i  f'^^^A-?"V^''  Cityf  3,392;  Portland  o4  >3,4l^i;  OwS 
Cal.,  3,700.  '      '  Boise  City,  Id^ho,  §,602;  Los  A^S 

/JcaUtorms.-Pilot  Point,  Tex.,  24th,  very  severe  wind  storm,  attainin-  a  velocitv 
of  W.  59  miles,  causmg  considerable  damage  to  trees  and  fencin-  cSnatf  1 8  b 
severe  whirlwind  of  small  diameter  passed  near  the  southern  raUway  Se  desJSv 
mg  considerable  property.  Nashville,  12th,  during  the  progress  of  thr  Wvv  S 
ShirtfeT;?tf  "r?/'^''-^'^'^°'3L0  and  11  p.  twoLSl Cnadoes  wl^fo^med 
withm  the  limits  of  the  city,  passing  over  it  from  SW.  to  NE.,  causinsr  a  larae 
Sfs  litT  ITP"""*-^.-.  Tb^^^e'-age  width  between  the  paths  of  the  two  stSs 
was  H  niiles^  and  oyer  the  central  portion  for  a  constant  width  of  a  i  mile  no  damage 
was  done.  The  nortliern  tornado  commenced  its  work  of  destruction  at  a  pofnt  about 
/  southwest  of  the  signal  office,  and  passed  to  the  northeast  a  Snce  of 
three  or  four  niiles,  where  all  traces  of  the  whirlwind's  action  disappeared  Pronertv 
to  iie  value  of  about  $30,000  was  all  destroyed  in  its  path.  TiSrom  to  2  feet 
wh  ri  wtiel^r  •  ^ff^^f^'^       rfa&n/carried  in  the  dhUtionof  the 

iT, r^-i  ^^"^  "S^l*"  Tlie  southern  tornado  descended  near  Hills 

borough  Pike  where  a  small  barn  was  fii-st  demolished ;  it  then  rose,  passing  enfeelv 
over  several  houses  without  injury;  reaching  the  earth  again  in  a  short  interval  it 
moved  to  the  custom  house,  which  it  damaged  to  the  amount  of  $8,000  ;  heivy  blocks 

sile  ^ornTol^.'^Afr"'^^  ^'""^        ^'^"«'  So  S  one 

bide  torn  down    Aft^r  unroofing  several  buildings  and  destroying  the  spire  of  St 
f^l  onn^W  ^^r  ^^'^:!^^<\<^}%^me^^<^d.  In  the  fracks  of  both  toi^adoes,^the  pecu  1 
lar  bounding  action  of  the  whirling  cloud  was  easily  discernible.  ^ 
lanrcS?lVh  'mh!^'''  S*"^'^*""'  Tox.,  12th,  24th;  Fort  Gar- 

VERIFICATIONS. 

/MtZica«o«s.-The  detailed  comparison  of  the  tri-daily  indications  for  February 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  genera 

re- '1";??.°*         «^,Vo^«.to      88  0  The  percentages  fov  the  four  ellments 

are.  weather,  90.0;  direction  of  the  wind,  86.3;  temperature,  88.2;  barometer,  87  5 
^^V-^l^  ,,  ^A?r°^/-''P^i''?^  «iey  are:  for  New  England,  88.3;  Middle  states, 

879   t"w        r  ^•^•l'  ^■'^^^""^  88.8;  Western  Gulf  states 

Sv  itn^J'TS-"""-'  UPP'^I-  Lake  region,  88.7;  Tennessee,  and  the  Ohio 

valJoy,  87.2,  Upper  Mississippi  valley,  84.0;  Lower  Missouri  valley,  85.3;  Northern 
Pacific  region,  92.6  ;  Central  Pacific  coast  region,  93.1 ;  Southern  Pa-cllic  coast  region 
.12.  J  rhero  were  10  omissions  to  predict  out  of  3,567,  or  0.28  per  cent.  Of  the  3  557 
predictions  that  have  boon  made,  139,  or  3.65  percent.,  are  considered  to  have  entirely 
h  f  vIhL?/.  i^r  1'*''^  Tnf'  ""'-<""rM.  v.^rifiod ;  385,  or  10.83  percent.,  were  onc^l 
h .  f  verified;  145,  or  4  08  ],or  cent.,  were  three-fourths  verified;  2,808,  or  78.94  per 
cent.,  were  fully  venfio.l,  so  r-.u-  .n„s  ,.;,,u  be  ascort.il.u-d  from  tlu^  tri-da  ly  weather  nia?.s 

Cantioiiary  siynah.-im  <'i.,utionarv  signals  w.^re  di.spla.^v.l  .Iniin.-  ib,^  n. on  1,  of 
which  156,  or  94.0  per  eeut.,  were  jMstiired  by  wiu,ls  ,,'r  'Jf.  ,,n l.,s  ,,  -i- 1,       .or -it 

of  which  98,  or  91.6  per  ,...„!.,  w,-,-.,  Inily  in.lUir.l  ;  1(1.;,  .„■  DIM  i,,:,-  .■  ont  w  m  '  i  sHfied 
as  to  direction;  9H,  „r  ;il  d  n,-,-  .thI  'is  i,.  vcl,.,-  Iv-  "nwi  1  „  d  ■  ,  ,■'  ■'"^""'"J 
justified  either^,H(„,li,,.,.|i,I„„rv,.i;.:.i  V  ^  h/.^Sh      v  n    Vn::.^  d^^ 

tionary.    273  signal.  ..r  l,„ll,  kinds  w.-ro  .lisnlay.-,]  11^  -^hiu^'A  l^m^^^^ 
were  fully  justified.    The  above  does  not  incln.ie  .si'vnalM  .,r,i..iv,l  V,u-  S()  '.li ',,|,v  st'i- 
tions,  where  tlio  velocity  is  only  estimated.    .--.I  cases  oC  ^vil„ls  <.C  •>.,  .nil,  s  nid  over 
per  hour,  ti-oni  scattering  stations,  were  reported,  and  lor  w  hi.  li  si-nals  li  id  no(,  been 
ordered.  ^         '  ^ 

NAVIGATION. 

In  the  tnl)le  on  the  right-hand  side  of  Cliart  No.  Ill  are  given  the  l.ighestand  lowest 
leadings  ot  the  Signal  Service  nvor-gaugos  for  tlio  mouth,  Avith  the  dates  of  the  same. 
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The  Miasoun  remained  frozen  over  at  Yankton  until  the  24th,  when  observations 
iri!3^H ''/^  ^rf^^  and  Leavenworth  the  variation  in  the  height  of  water  has 
p!f,f  1  feet  during  the  whole  month.  The  Mississippi  continued  frozen  at 
Saint  Paul  and  La  Crosse  throughout  the  month;  thence  southward  to  Saint  Louis 
the  range  at  any  station  did  not  reach  4  feet  for  the  entire  month ;  at  Cairo  the  river 
fh«  *°  13th  it  commenced  to  rise  rapidly,  and  by 

"sen  to  43  feet  5  inches,  or  3  feet  5  inches  above  the  danger  liie,  afte? 
which  It  tell  slowly  to  the  end  of  the  month,  reaching  41  feet  10  inches  oS  the  29th  -  at 
Memphis  It  fell  slowly  from  the  1st  to  12th,  after  which  it  rose  to  the  end  of  tL  month 
when  It  was  withm  8  inches  of  danger  line;  at  Vioksburg  it  was  within  1  foot  of 
danger  line  (41  feet)  on  the  1st,  but  continued  slowly  falliSg  until  the  17th,  when  it 
reached  27  feet  3  inches;  on  the  18th  it  commenced  rising^  and  at  the  end  of  the 
month  had  reached  38  feet  8  inches;  at  New  Orieans  it  fell  slowly  from  the  btSninJ 
of  the  mouth  to  the  19th  after  which  it  rose  to  end  of  month,  when  it  was  within  9 
^'""^^  P*"-  ^'"'^  ^*  Pittsburgh  fell  slowly  from'the  Ist  to  the  10th  fon 
the  l<!th  It  commenced  to  rise  rapidly,  and  on  the  14th  reached  21  feet  7  inches  or  19 
inches  above  danger  hue,  after  which  it  fell  slowly  until  the  26th,  and  remained  low 
to  end  of  month  ;  at  Cincinnati  it  fell  slowly  from  the  1st  to  the  ilth ;  on  the  12th  a 
rapid  rise  set  m  which  continued  to  the  17th,  when  the  water  reached  53  feet  3  inches 
or  39  inches  above  danger  hue;  it  then  feH  slowly  to  end  of  month;  at  Louisville  it 
romamed  almost  st^ationary  until  the  14th,  when  a  rapid  rise  set  in,  wliich  on  the  18th 
and  19th  reached  30  feet  6  inches,  or  6  feet  6  inches  above  the  danger  line,  after  which 
It  fell  rapidly  to  end  of  month.  The  Tennessee  at  Chattanooga  continued  low  and' 
almost  stationary  until  the  14th,  rose  rapidly  to  the  17th,  felfto  6  feet  on  thr26th 
tT.  Tt?  ,  o''-®^'^  «^  ?^,o^t^^%  The  Oumherland  at  Nashville  rose  from  the  1st  to 

the  7th  to  14  feet  2  inches  fell  to  the  Uth  to  10  feet  4  inches,  after  which  it  rose  rap- 
idly, and  on  the  19th  and  20th  reached  44  feet  2  inches,  or  26  inches  above  daneer 

*°  '""'^T  ^^'^  t°  32  feet  4  inches  hy  end 

of  month.  ThQ  Savannah  at  Augusta  rose  11  feet  on  the  3d,  fell  U  feet  by  the  9th 
and  remained  almost  stationary  to  end  of  month.  On  the  Bed  Biver  at  sLeveport 
navigation  has  contimiod  without  interruption  throughout  the  month,  the  river  con- 
nt^^f«^  '^'''V^  ^'"'^       l^?^  2'^*^ '      the  15th  the  zero'of  rivel-gau^e 

at  this  station  was  lowered  3  feet  6  inches,  to  correspond  with  the  low  water  of  1879 
but  the  readings  given  m  the  table  for  the  present  month  are  above  the  zero  of  1878' 
_  lee  in  rivers  and  hariors.-The  following  notes  respecting  ice  in  rivers  &c    are  of 

Plattsmouth,  Nov.,  16th,  ice  broken  up  ;  29th,  ice  gorge  broke  away  from  east  half  of  pile 
Sf'fl''°^.-'^"-''^w^"Wi?t  r  ver  froze  over  the" third  time  this  month ;  Leaven- 
worth, floating  ice  1st  to  7th  clear  of  ice  8th,  floating  ice  21st.  Mississippi.-S^nt 
Jood'- '27tl'  fr'''  throughout  the  month.   La  Crotse,  9th,  ice  firm,  crifsing  very 

'fl  '  •  ^o*?"".?, ^^^g®  '^P*^'^  places  obstructing  all  travel.  Daven- 
port, floating  ice  2d,  4th  to  10th,  13th,  14th,  18th  to  22d,  29th.  Keokuk,  heavy  float- 
Kim  Vn^i^rVrf  I'^^^trtiesof  ice  11th  ;  l2th,  ice  breaking  up  along  Hlinois 
of  Tee  -  20tb  to  9^^  l'  ^°oii?^  "^^^  ^^'^^^  l^tht  small  quantities 

ot  ice,  20th  to  23d,  heavy  ice;  24th,  river  clear.  Buriington,  river  full  of  floatintr 
ice  Ist  to  11th,  13th,  14th,  15th,  20th,  21st,  22d  ;  clear  of  ice  12th,  TetT 23d  Saint 
Louis,  light  floating  ice  4t-h,  5t]i,  6th.  BocJc  Biver. -RocMord,  IlL,  17th,  fre^  of  ice  • 
19th,  small  quantities  of  floating  ice;  20th,  river  partly  covered  with  thin  ice-  21st 
wTw^'v  '  ^Ifi  'rl^-  ^'^.^'^i  ties  of  floating  ice;  24th,  river  clear.  Ojl  -We£. 
tZfnJ,^  Ifi;'  f  '  '''''  'in!^''  '"'''f  ""^^^'^  P°^"t  this  Winter.  Mo nongahel a. -Mov- 
gantowu^  5th,  frozen  over ;  10th,  ice  breaking  up ;  Pittsburgh,  8th,  floating  ice  Alle- 
gheny.-PMshnvgh,  8th,  floating  ice.  -S«sgMe/m««a.-Litchfield,  Pa.,' 26th,  river  entfrely 
tZf/ ^«  Jervis,  N.  Y.,  14th,  floating  ice    PhiladelphTa!  10 

formed  m  river  during  night.  Hudson.- Alha^nj,  16th,  floating  ice ;  18th  nearlv  free 
of  ice;  24th  and  25th,  full  of  floating  ice;  Ardenia,  28th,  river  entirely  clear  of  ice 
vessels  movmg  CoM«ecitc«i.-Springfield,  Mass.,  river  free  of  ice  throughout  the 
.'S«i't*'''---Di^l'ith,  harbor  frozen  over  1st  to  29th.  Marquette,  harbor 
covered  with  ice  throughout  the  month.  Lake  Michigan.-Chica^o,  1st  lake  frozen  • 
Mch'  Sve?f^o^e"P '  i1  I  '''h  ^'^-^  JR^er:-G.lll  Haven,' 

rJn  4tb  ivApIh  ^''/"^  °^  '^"if  T  ^^'T  21st.    Lake  Huron.-Povt  Hu- 

-^t  •T™''^  across  the  bay  from  Fort  Gratiot  light-house  to  Point 
S^qtt    qA  'fl''^^'^'^^''  to-day.    Saint  Clair  Biver.-Povt  Pluron,  4ch,  clear  of 

Piers  i?'theK  7.^:^Q.T-  i  ^'""'•-ple^fand,  5th,  shore  ice  forming  around  the 
C    Tnii.  '        ^^"^ff  ^^'^.aiitities  of  floating  ice  in  lake  and  river.  Maumee 

of  i^e~w}t  %f^'-  ^'^^  ^^^'^'^  to  shore;  15th,  free 

falo  N  Y    3d  frn     '  ^n"'^^  Cleveland.    Buffalo  Creek.-Buf- 

2^tb  1  '  ^^"'^  over;  18th,  ice  broke  up  and  passed  out;  2l8t,  frozen  over; 

bor  frZn^nwf  7i  fit'  Cfta™^;«m._Bnrlington,  1st,  floating  i'ce  in 'lake;  2d,  har- 
i^e  on  foot"  lUh  ^^^^^^^t*''  yt.,  2d  lake  freezing  over,  ice  brid|e  firm;  6th  crossing 
ice  on  toot;  11th,  teams  crossing ;  29th,  lake  still  frozen.  ^         ,      ,  &, 
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High  «M?es.— Atlantic  City,  N.  J.,  Sd;  Sandy  Hook,  3d,  carrying  away  jetty  in  front 
of  office,  and  also  the  track  of  the  New  Jersey  Southern  Railroad  for  several  miles, 
aU  telegraphic  communication  interrupted  for  24  hours. 


TEMPERATURE  OF  WATER. 


Tlie  temperature  of  water  as  observed  in  rivers  and  harbors,  with  average  depths  at 
Vhich  the  observations  were  taken,  are  given  in  the  table  on  left  side  of  Chart  No.  II. 
At  the  following  stations  observations  were  not  made  on  the  date  indicated  on  accoimt 
of  ice :  at  Alpena,  Duluth,  Escanaba  and  Marquette  no  observations  were  made 
throughout  the  month ;  at  Biiffalo,  3d  to  18th,  and  21st  to  25th ;  Burlington,  2d  to 
29th ;  Chicago,  Ist,  2d,  4th  to  9th ;  Cleveland,  3d ;  Detroit,  2d  to  11th,  13th  to  17th, 
and  19th  to  22d ;  at  Grand  Haven,  1st  to  21st ;  New  York  City,  4th  and  5th  ;  Toledo, 
5th  to  11th.  On  account  of  breakage  of  thermometer  no  observations  were  made  at 
San  Francisco  throughout  the  month,  and  at  New  York  City  Irom  the  19th  to  29th. 
Observations  were  commenced  at  Delaware  Breakwater  on  the  15th. 


ATMOSPHERIC  ELECTKICITY. 

Thunder  storms  were  reported  in  the  various  States  and  Territories  on  the  foUowin"' 
dates:  New  York,  12th,  18th,  20th,  and  26th.  South  Atlantic  states,  2d,  3d,  18th° 
and  19th.  In  the  Gulf  states,  12th,  13th,  14th,  18th,  and  24th.  Tennessee,  and  the 
Ohio  valley,  11th,  12th,  13th,  18th,  and  28th.  Upper  Lake  region,  11th,  12th  18th 
22d,  24th,  25th,  26th,  27th,  and  28th.  Missouri,  11th,  12th,  13th,  18th,  24th,  25th' 
and  28th.  Iowa,  11th,  24th,  25th,  and  29th.  Indian  Territory  and  Texas,  1st,  11th 
12th,  17th,  18th,  20th,  24th,  25th,  27th,  28th,  and  29th.    California,  on  the  10th. 

^wroras.— Harvard  College  Observatory,  Cambridge,  Mass.,  looked  for  every  clear 
evening,  none  seen;  11th,  20th,  29th,  evenings,  hazy  or  cloudy.  New  Corydon,  Ind., 
•8th,  10  p.  m. ;  Muscatine,  Iowa,  19th,  7  to  10  p.  m. ;  Gardiner,  Mo.,  1st,  29th ;  Cumber- 
land, Md.,  26th;  Starkey,  N.  Y.,  6th,  10th,  20th,  27th,  29th;  Pembina,  29th;  Eastport 
■(3th,  7th,  (29th,  9  to  11.30  auroral  arch  20°  in  height  and  extending  from  NNW  to 
NNE.)  ° 

Telegraphic  comviunication  interfered  ivith  hy  atmospheric  electricity. — Fort  Sill,  12th 
^Aiki  Jacksborough,  Tex.,  24th;  Henrietta,  Tex.,  24th;  Mason,  Tex.,  27th. 

OPTICAL  PHENOMENA. 

Solar  halos  observed  in  the  various  districts  on  the  following  dates :  New  England 
4th,  5th,  7th,  8th,  19th,  11th,  18th,  20th,  21st,  22d,  24th,  25th,  27th.  Middle  Atlantic 
states,  1st,  2d,  Cth,  9th,  10th,  11th,  17th,  18th,  20th,  24th,  25th,  27th,  29th.  South 
Atlantic  states,  7th,  9th,  25th,  27th,  28th.  Eastern  Gulf  states,  7th,  9th,  11th,  27th, 
28th.  Western  Gulf  states,  5th,  6th,  19th,  27th.  Lower  Lake  regiou,  2d,  3d,  5th  6th 
13tk,  14th,  15th,  18th,  20th,  2l8t,  27th.  Upper  Lake  region,  2d,  9th,  11th,  14th,  15th' 
16th,  18th,  29th.  Ohio  valley,  2d,  12th,  16th,  22d,  23d,  24th.  Upper  Mississippi  val- 
ley, 2d,  3d,  5th,  15th,  16th,  17th,  18th,  22d,  23d,  24th,  25th,  26th,  27th,  28th:  29th. 
Missouri  valley,  2d,  4th,  6th,  10th,  12th,  13th,  14th,  15th,  17th,  20th,  22d,  24th,  27th, 
29th.  Rocky  Mountains,  6th,  8th,  9th,  10th,  15th,  16th,  17th,  23d,  27th,  28th.  West- 
em  Plateau,  8th,  20th,  27th,  28th.    Caliibrnia,  8th,  17th,  26th.    Oregon,  7th. 

Lunar  halos  v/ era  observed  in  the  various  districts  on  the  following  dates:  New 
England,  2d,  20th,  21st,  22d,  24th,  25th,  27th.  Middle  Atlantic  states,  14th,  16th,  17th, 
18tli,  20th,  2lHt,  23d  to  27th.  South  Atlantic  states,  9th,  16th,  17th,  19th,  25th. 
Eastern  Gulf  states,  16th,  17th,  18th,  19th,  2l8t,  23d  to  27tli.  Western  Gulf  states, 
15th,  17th,  18th,  19th,  20th  to  27th,  29th.  Lower  Lake  region,  9th,  12th,  14th,  15th, 
16th,  2lHt,  22d,  24th.  Upper  Lake  region,  12th,  15th,  16th,  17th,  19th,  20th,  22d,  25th. 
Upper  Mississippi  valley,  I4th  to  19th,  21st  to  29th.  Ohio  valley  and  Tennessee, 
15th,  16th,  17th,  18th  to  25th.  Missouri  valley,  3d,  14th,  16th,  17th,  18th,  22d,  23d, 
24th.  Rocky  Mountains,  17th,  18th,  19th,  20th,  21st,  22d.  Western  Plateau,  17th. 
18th,  19th,  21st,  22d,  25th.    California,  25th.    Oregon,  18th,  20th. 

JLfi;-rt<7e.— Oregon,  Mo.,  9th,  14th;  Genoa,  Nobr.,  1st,  2d,  3d,  7th,  8th,  29th ;  Pembina. 
5th.  ' 

MISCELLANEOUS  PHENOMENA. 

Sunsels.—Thc  characteristics  of  the  sky  at  sunset,  as  indicative  of  la.ii-  or  fou  I  \\'eather 
lor  t,ho  siiccoediiig  tweuty-foiir  hours,  have  been  observed  at  all  Si^ikiI  Sn  vice  sta- 
tions. Repoi  ls  lioiu  lliO  stations  show  3,745  observations  to  have  U-ru  imimI.',  „i'  which 
32  Avere  n^ixulod  doubtful;  of  the  roniaindor,  3,110,  or  83.8  percent.,  wcro  lollowod  by 
I  lie  ('X|i('c(,c(l  weal.luT.  /  x  7  j 

/1/Wmr«.— New  (lorydoii,  Lid.,  Ist,  fith,  7th;  Cedar  Vale,  Kans.,  8th;  Woodstook. 
A  IW- '  ^If  li,  2(;ili;  I^iycl  to,  Miss.,  I3th;  Oregon.  Mo„  7th,  27th;  Waterbum^ 

M  ]■'  :'i^^',nV,^''i','  Noilh  Vohiey,  N.  Y.,  28th ;  Starkey,  N.  Y.,  16th;  Boiao  Citf 
Idaho,  12th,  20th;  Madison,  Wis.,  17th;  Rochester,  5tb.  ■  * 
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Zodiacal  light. — Harvard  College  Observatory,  Cambridge,  Mass.,  looked  for  every 
clear  evening ;  distinctly  visible  on  the  2d,  8tli ;  visible  1st,  4tli,  5tb,  6th,  7th,  9th  • 
observations  on  other  evenings  hindered  by  moonlight,  clouds,  or  haze.  Southington' 
Conn.,  visible  on  the  7th  and  8th.  New  Corydon,  Ind.,  on  the  1st,  4th,  5th,  7th,  8th' 
9th,  10th.  Muscatine,  Iowa,  on  the  5th  and  8th;  Cresco,  Iowa,  on  the  7th,  8th  11th' 
12th,  29th;  Monticello,  Iowa,  on  the  3d  and  9th;  Fort  Dodge,  Iowa,  on  the  4th  and 
5th;  Cedar  Vale,  Kans.,  from  the  Ist  to  9th,  11th,  13th,  14th,  27th,  28th:  Somerset 
Mass.,  on  the  1st,  4th  to  9th,  11th,  27th  ;  Fall  Eiver,  Mass.,  on  the  1st  and  29th;  Ore- 
gon, Mo,,  on  the  3d,  5th,  6th,  7th,  8th,  9th,  28th  ;  Austin,  Nebr.,  on  the  6th;  Atco  N  J 
on  the  1st,  2d,  3d,  4th,  6th,  7th,  8th,  9th,  10th,  12th,  16th ;  Waterburg,  N.  Y.  on  the 
1st,  5th,  6th,  7th,  8th,  9th;  Starkey,  N.  Y.,  on  the  25th;  BeUefontaine,  Ohio,  on  the 
7th,  9th,  and  19th;  Coalville,  Utah,  on  the  3d  and  28th ;  Wytheville,  Va.,  on  the  3d, 
6th,  and  28th ;  Woodstock,  Vt.,  seen  on  clear  evenings  in  the  latter  part  of  the  month' 
Lynchburg,  Va.,  on  the  3d,  4th,  6th,  7th;  Fort  Whipple,  Va.,  on  the  23d.  Mr.  Chas. 
Hasselbriuk  remarks  as  follows  in  reference  to  observations  made  by  him  at  Havana, 
Cuba :  "  February  28th,  visible  at  about  7  p.  m. ;  does  not  extend  more  than  30°  above 
the  true  horizon.  The  borders  or  sides  of  the  triangular  shape  less  defined  than  ever ; 
has  at  times  the  appearance  of  a  mass  of  dust  illumined  by  some  source  of  light ;  not 
constant;  intensity  varies  at  intervals;  real  intermittence.  The  inclination  on  the 
horizon  is  not  considerable.  The  axis  approaches  the  perpendicular  and  forms  with 
the  horizontal  line  an  angle  of  about  80°;  commences  vanishing  at  about  8  p.  m. 
February  29th,  not  visible  ;  western  region  cloudy." 

Polar  bands.— 'New  Corydon,  Ind.,  9th,  16th,  20t'h,  and  27th  ;  Guttenbui-g,  Iowa,  22d- 
Yates  Center,  Kans.,  17th;  Gardiner,  Mo.,  8th,  21st,  22d,  and  25th;  Thorn ville,  Mich  ' 
22d;  Auburn,  N.  H.,  3d  and  27th;  Freehold,  N.  J.,  2d,  12th,  and  24th;  Vineland,  N.  J. 
28th;  WytheviUe,  Va.,  2d,  6th,  11th,  and  20th. 

Prairie  and  forest  fires.— Gleuwood,  Iowa,  23d;  Creswell,  Kans.,  2d,  3d,  5th  to  15th, 
17th  to  29th;  Yates  Center,  Kans.,  18th;  Independence,  Kans.,  4th  to  11th,  14th  17th 
to  29th  ;  Fort  Sill,  25th;  Dodge  City,  7th  and  9th;  Fort  Gibson,  2d,  4th,  6th,  8th,  9th 
10th,  11th,  and  22d;  Chattanooga,  Tenn.,  24th  and  25th. 

Sun  spots.—rh&  following  record  of  observations,  made  by  Mr.  D.  P.  Todd,  Assistant, 
has  been  forwarded  by  Prof.  S.  Newcomb,  U.  S.  Navy,  superintendent  Nautical  Alma- 
nac Office,  Washington,  D.  C. : 


Disappeared  by 

Eeappe 

ared  by 

Total  number 

solar  rotation. 

solar  rotation. 

visible. 

Date. 

liemarks. 

ft 

0 

& 

ft 

1 

Spot 

Gto\ 

Spot 

Groi 

Spot, 

Groi: 

Spoti 

Feb.  1880. 

1st,  10  a.m.. 

0 

5 

0 

0 

0 

0 

2 

14 

2(1,      9  a.m.. 

0 

0 

0 

0 

0 

0 

14 

Faculae. 

3d,     4  p.m.. 

1 

3 

0 

0 

1 

3 

3 

11 
11 

4th,    9  a.m.. 

0 

0 

0 

0 

0 

0 

3 

5  p.  m . . 

0 

0 

0 

0 

0 

0 

11 

1  Facules. 

5th,  3p.m.. 

0 

0 

0 

0 

0 

0 

3 

11 

6th,    3  p.m.. 
7th,    2  p.m.. 

0 

0 

0 

0 

0 

0 

11 

0 

0 

0 

0 

0 

0 

3 

11 

8th,     9  a.m.. 

0 

7 

0 

0 

0 

0 

18* 

9th,    2  p.m.. 

0 

0 

0 

0 

0 

0 

18* 

11th,  3p.m.. 

0 

0 

0 

0 

1 

14th,  ga.m.. 

0 

0 

1 

0 

0 

0 

0 

Several  extensive 
fields  of  facnlsB. 
Spots  probably 
disappeared  by  so- 

21st,  3  p.m.. 

1 

3 

0 

0 

1 

3 

lar  rotation. 

22d,  11a.m.. 

0 

3 

0 

0 

0 

3 

6 

23d,    9  a.m.. 
24th,  8  a.m.. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4p.m.. 

0 

0 

0 

0 

0 

0 

3 

25th,  9  a.m.. 

0 

0 

0 

0 

0 

6 

26th,  3  p.m.. 

0 

0 

0 

0 

0 

0 

1 

27th,  12  m.... 

0 

0 

0 

0 

0 

0 

1 

29th,  12  m.... 

1 

1 

0 

0 

0 

0 

2 

2 

Several  broad  areas 
of  faculaa. 

Mr.  Wm.  Dawson,  at  Spiceland,  Ind.,  reports:  "1st,  a  large groun  of  12  spots  in  NE. 
quadrant,  one  large  spot  south  of  the  group ;  both  group  and  spot,  4'  from  E.  edge ;  3d, 
3  groups,  18  spots;  one  new  spot  at  E.  edgej  ifh,  3  groups,  8  spots;  5tb,  3  groups,  8 
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spots ;  6th,  3  groups,  22  spots;  8th,  4  groups,  15  spots ;  10th,  4  groups,  25  spots;  15th, 
no  spots ;  20th,  one  spot  very  close  to  edge ;  21st,  3  spots  near  E.  edge ;  22d,  3  spots,  1 
group ;  24th,  6  spots,  1  group ;  26th,  1  large  spot  and  2  little  ones  near  it,  nearly  S.  of 
center."  Mr.  F.  Hess,  at  Fort  Dodge,  Iowa,  reports:  1st,  noon,  2  groups  in  NE.  quad- 
rant—upper, 2  large  and  10  or  12  small  spots  and  faculas ;  lower,  one  large  spot  and  fac- 
ulas :  2d,  9  a.  m.,  same— in  all  3  large  and  6  small  spots,  no  faoulse;  3d,  9  a.  m.,  same 
and  a  large  new  spot  near  NE.  limb  and  1  in  SE.  quadrant  and  faculaj;  4th,  no  sun 
all  day ;  5th,  9  a.  m.,  two  large  and  one  small  spot  in  NW.  quadrant,  one  large  spot 
in  SW.  quadrant,  one  large  spot  in  NE.  quadrant  aud  faculae  ;  6th,  9  a.  m.,  same  four 
large  spots  and  several  small  ones— nothing  new  since  yesterday;  7th,  9  a.  m.,  same 
four  large  spots  nearer  to  W.  limb — nothing  new;  8th,  10  a.  m.,  four  groups,  3  in 
NW.  quadrant,  1  in  SW.  quadrant;  9th,  10  a.  m.,  five  groups,  4  in  NW.  quadrant,  1 
in  SW.  quadrant— in  all  15  distinct  spots  and  many  faculse;  10th,  10  a.  m.,  same  five 
groups  of  15  spots— 3  spots  very  large;  11th,  10  a.  m.,  only  6  spots;  first  two  groups 
have  disappeared  by  rotation;  12th,  10  a.  m.,  four  large  and  seven  small  spots  and 
many  faculoe  in  NW.  quadrant;  13th,  10  a.  m.,  one  large  and  five  small  spots,  a  new 
group  of  facula3  near  E.  limb  ;  14th,  10  a.  m.,  no  spots,  but  two  groups  of  faculaj  near 
NE.  and  NW.  limbs ;  15th  to  20th,  no  spots  or  faculte  ;  21st,  noon,  one  large  spot  and 
brilliant  faculaj  near  SE.  limb ;  22d,  noon,  one  large  spot  and  2  distinct  smaller  ones 
besides  a  number  of  others  Indistinct ;  23d,  noon,  one  large  spot  and  two  smaller  ones, 
no  faculaj ;  24th,  noon,  same  as  on  previous  day ;  25th,  no  observation  made ;  26th,  8 
a,  m.,  same  group  near  center  E.  and  W.,  nothing  new  ;  27th  and  28th,  no  observa- 
tions ;  29th,  noon,  one  large  spot  in  SW.  quadrant  and  a  group  of  faoulaj  near  SE. 
limb. 

NOTES  AND  EXTRACTS. 

[Nature,  February  5,  1880.] 

BesuUs  of  an  inquiry  into  the  periodicity  of  rainfall.— Mt.  G.  M.  Whipple,  the  author, 
has  collected  the  following  series  of  rainfall  observations,  all  of  which  contain  more 
than  fifty  years'  records : 


Station. 

Teriods. 

No.  of 
years. 

Authority. 

168a-'96,  1699-1754,  1773-'97, 
1804-'75. 

IGl 

154 
140 
115 
66 
65 
58 
57 
54 
54 

Annuaire  de  I'Observatoire  de 

Montsouris,  1879. 
MSS.  from  P.  Denza. 
B.  A.  Report,  1866. 
MSS.  from  P.  Denza. 
Dines  and  Symons. 
Nature,  vol.'  xviii,  p.  565. 
Smithsonian  tables,  p.  97. 
Nature,  vol.  xviii,  p.  97. 
Smithsonian  tables,  p.  90. 
MSS.  from  P.  Denza. 

England  (Symons'  table)  .  . 

1813  to  1877   

1810  to  18C7  

1822  to  1878   

1814  to  1867  

1825  to  1878  

To  these  he  added  an  eleventh,  forming  a  series  by  combining  together  the  annual 
rainfall  for  1822  to  1875  at  London,  Paris,  and  Edinburgh,  which  increased  the  total 
nnmljer  of  years  of  observation  to  978. 

Those  he  has  discussed  after  a  method  described  at  length  in  the  paper,  aud  deter- 
mined for  every  series  the  curves  which  represent  the  variation  in  the  moans  of  the 
amount  of  annual  rainfall  for  each  of  the  years  comprising  the  series  on  the  assump- 
tion of  the  presence  of  a  cycle,  which  he  varies  in  duration  from  five  to  fifteen  years. 

The  computed  curves  are  then  compared  with  the  actual  curves  representing  the 
observations,  and  the  number  of  coincidences  and  non-coincidences  in  the  epoch  of 
maximum  and  minimum  determined,  _ 

The  results  show  that  in  no  one  case  is  there  any  indication  of  a  period  of  any  inte- 
gral number  of  years  from  five  to  thirteen  inclusive  running  through  them. 

It  also  l)Gcaino  evident  that  for  the  same  epoch  the  curves  of  varialion  differ  widely 
lor  locnhtics  comparatively  close  together.  For  example,  taking  the  eleven-year  cycle 
lor  Padua  and  Milan,  st.ations  only  about  130  miles  apart,  both  well  situated  for  observ- 
ing ram,  aud  no  mountain  range  intervening,  the  variation  curves  are  as  follows: 
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These  show  that  the  years  of  greatest  rainfall  at  Padua  are  represented  by  the  for 
mula  [1804  or  5  +  llw]  and  of  least  by  [1806  +  lln],  whilst  for  Milan  the  maximum 
occurs  at  [1H07  -j-  H™]  and  the  minimum  at  [1808  -f-  11  «]. 

Numerous  other  instances  of  incongruity  are  found  in  every  one  of  the  cycles,  lead- 
ing forcibly  to  the  conclusion  that  either  no  short  term  of  exactly  five,  six,  seven,  eight, 
nine,  ten,  eleven,  twelve,  or  thirteen  years  exists  in  the  annual  amount  of  rainfall  at 
any  of  the  stations  whose  observations  have  been  discussed  in  the  paper,  or  that  the 
effect  of  abnormal  falls  is  so  great  that  it  cannot  be  eliminated  by  upwards  of  a  hun- 
dred years'  observations. 

In  any  case  the  author  thinks  it  may  now  be  stated  with  certainty  that  all  predic- 
tions as  to  rainy  or  dry  years,  based  upon  existing  materials,  must  in  future  be  con- 
sidered as  utterly  valueless. 

Movements  of  storms.— In  his  twelfth  contribution  to  meteorology  Prof.  Elias  Loomis 
writes  as  follows : 

Bate  of  progress  of  barometric  minima.— Dt.  Neumayer  has  given  for  each  month  in  the 
years  1876  and  1877  the  average  daily  progress  of  barometric  minima  in  Europe  ex- 
pressed in  myriameters.  I  have  reduced  these  values  to  EngUsh  miles  per  hour,  and 
the  results  are  shown  in  column  4  of  the  following  table.  For  the  purpose  of  com- 
parison, I  have  placed  in  colmnn  2  the  velocities  deduced  from  three  year's  observa- 
tions in  the  United  States  as  published  in  this  Journal,  vol.  x,  p.  1.  I  have  also 
reduced  to  a  tabular  form  the  velocities  given  in  the  monthly  reports  of  the  Signal 
Service  since  November^  1875, 
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and  have  determined  the  averages  for  each  month.  These  results  are  shown  in  column 
J  ot  the  table.  They  are  derived  from  forty-four  months  of  observation,  and  refer  to 
tne  region  between  the  Atlantic  ocean  and  the  meridian  of  100°  from  Greenwich 

The  average  velocity  of  storm  centers  in  the  United  States  is  seen  to  be  69  per  cent, 
greater  than  it  is  m  Europe.  In  my  tenth  paper  (this  Jour.,  vol.  svii,  p.  3)  I  deter- 
mined the  average  velocity  of  storm  centers  on  the  Atlantic  ocean  to  be  14  miles  per 
bour,  which  is  somewhat  less  than  the  value  above  found  for  the  continent  of  Europe. 

It  appears  then  to  be  an  established  fact  that  storms  travel  more  rapidly  over  the 
eastern  portion  of  the  United  States  than  they  do  over  the  Atlantic  ocean  or  the  con- 
+1°®a;i  ^^^^OP*^-  What  cause  can  be  assigned  for  this  inequality?  The  winds  on 
tue  Atlantic  ocean  are  certainly  stronger  than  they  are  over  either  of  the  continents, 
ana  It  is  believed  that  the  winds  of  central  Europe  are  generally  stronger  than  the 
winds  of  the  United  States.  *  *  *  In  my  first  paper  (this  Jour.,  vol.  viii,  p.  7) 
irom  a  comparison  of  a  large  number  of  cases,  I  showed  that  generally  the  stronger  the 
wind  on  the  west  side  of  a  storm  the  less  the  velocity  of  the  storm's  progress.  If  the 
more  rapid  progress  of  storm  centers  in  the  United  States  results  from  a  difference  in 
the  velocity  of  winds  It  seems  probable  that  the  effect  is  produced  by  means  of  the 
vapor  which  is  precipitated.  From  the  Rocky  Mountains  to  the  Atlantic  ocean  storms 
advance  &om  a  dryer  to  a  more  humid  atmosphere.  In  Europe,  while  storms  travel 
eastward,  they  advance  from  a  humid  to  a  dryer  atmosphere.  Upon  the  Atlantic 
Ucean  the  vapor  on  the  western  side  of  storm  centers  generally  has  a  greater  tension 
tnan  It  has  upon  the  eastern  side,  owing  to  the  warm  water  of  the  Gulf  Stream.  In 
SL®W  ^  ^i'P^''  (this  Jour.,  vol.  XV,  p.  11)  I  have  sworn  that  in  the  vicinity  of  New- 
^-^  ^^t"*™?  frequently  delayed  several  deys,  and  this  result  is  apparently 
due  to  the  abundant  precipitation  of  vapor  in  that  region.  In  my  first  paper  (this 
^"''-P'  ^  ^^?^  "^^^^  a  storm  center  advances  eastward  most 
11^^ +1'  +  ^^"^  area  generally  extends  to  an  unusual  distance  on  the  east  side  ; 
ana  the  storm  center  advances  less  rapidly  than  usual  when  the  rain  area  extends  but 
ar«™  +  ^'^v  *o  indicate  that  in  Europe  the  center  of  rain 

area  must  precede  the  center  of  least  pressure  by  a  less  distance  than  it  does  in  the 
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United  States.  I  have  endeavored  to  decide  this  question  by  a  comparison  of  obser- 
vations.   »    *  * 

From  tbcso  observations  wo  must  conclude  that  storms  may  travel  eastward  oven 
through  the  center  of  the  rain  area  is  somewhat  west  of  the  center  of  low  pressure 
In  my  tenth  paper  (this  Jour.,  xvii,  p.  12)  I  have  shown  that  the  change  of  wind  which 
accompanies  a  barometric  minunum  generally  begins  at  the  surface  of  the  earth  before 
It  does  at  elevated  stations,  indicating  that  the  west  wind  in  the  rear  of  the  storm 
pushes  under  the  east  wind,  Ufting  it  from  the  surface  of  the  earth,  so  that  a  change 
ot  wind  and  an  increase  of  barometric  pressure  is  observed  at  the  surface  before  there 
IS  any  change  of  wind  at  the  elevation  of  2,000  or  3,000  feet.  This  movement  of  the 
winds  does  not  prevent  the  storm  center  from  advancing  eastward,  but  the  storm  ad- 
vances less  rapidly  than  when  the  center  of  the  rainfall  is  considerably  east  of  the  center 
oi  low  pressure,  as  is  generally  the  case  in  the  United  States. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 
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'  MONTHLY  WEATHER  REVIEW,  MARCH  1880. 

INTRODUCTION. 

_  In  preparing  this  Review  the  foUowing  data,  received  up  to  Apri  1 14th,  have  been  used, 
VIZ,  the  regular  tn-daily  weather  charts,  containing  the  data  of  simultaneous  obser- 
vations taken  at  139  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  offlce  ;  140  monthly  journals  and  158  monthly  means  from  the  former  and  12 
monthly  means  from  the  latter ;  reports  from  27  sunset  stations;  -234  monthly  registers 
from  voluntary  observers  ;  46  monthly  registers  from  United  States  Army  post  surgeons ; 
marine  records ;  international  simultaneous  observations;  monthly  reports  from  vol- 
untary observers  in  and  the  local  weather  service  of  Missouri ;  reliable  newspaper 
extracts;  special  reports. 

BAROMETRIC  PRESSURE. 

Barometric  pressiire.—The  pressure  for  the  month  is  remarkable  for  its  equitable  dis- 
tribution from  the  Mississippi  valley  eastward  to  the  Atlantic  Ocean.  As  compared 
with  the  March  averages  of  the  preceding  eight  years  the  distribution  is  decidedly 
abnormal.  From  the  Missouri  valley  eastward  to  the  Atlantic  an  excess  of  pressure 
prevailed,  averaging  0.05  inch  above  the  normal  and  reaching  0.08  above  over  Lake 
Ontario.  There  was  a  slight  deficiency  in  the  pressure  of  the  South  Atlantic  and  East- 
ern Gulf  states.  An  excess  of  0.03  above  prevailed  at  San  Diego  and  San  Francisco 
and  of  0.06  above  at  Portland,  Oreg.    The  mean  at  Virginia  City  was  0.03  below. 

Local  barometric  7-anges.— The  barometric  ranges  in  the  Atlantic  states  regularly  in- 
creased to  the  northward  from  0.34  inch  at  Key  West  to  1.09  at  Norfolk,  1.18  at  New 
York  city,  and  1.48  at  Thatcher's  Island,  with  an  extreme  range  of  1.57  at  Burlington, 
Vt.  The  range  on  Mount  Washington,  however,  was  but  0.96,  being  0.50  below  the 
average  of  the  surrounding  New  England  stations.  A  similar  increase  northward 
occurs  from  an  average  of  0.55  along  the  Gulf  coast  to  an  average  of  1.30  in  the  Ohio 
valley  and  Missouri.  Unusual  ranges  occurred  in  the  Lake  region  and  Upper  Missis- 
sippi valley.  The  average  range  for  the  Lower  Lake  region  is  1.40,  the  Upper  Lake 
region  1.50,  and  the  Upper  Mississippi  valley  1.60.  Extreme  ranges  of  1.70  occurred 
at  Milwaukee,  Dubuque,  and  La  Crosse,  of  1.73  at  Madison,  Wis.,  and  1.84  at  Fort  Bu- 
ford.  On  the  Pacific  coast  the  range  regularly  increased  to  the  northward  from  0.44 
at  Lo9  Angeles  to  1.28  at  Olympia  and  1.39  at  Umatilla.  The  pressure  over  the  Pla- 
teau and  Rocky  Mountain  districts  ranged  from  0.45  in  the  southern  part  to  0.92  in 
the  northern. 

Areas  of  high  pressure.— During  the  month  twelve  areas  of  high  pressure  have  appeared 
within  the  limits  of  the  Signal  Service  maps.  The  most  notable  area  is  No.  II,  which 
remained  stationary  and  without  decided  change  of  pressure  in  the  North  Pacific  coast 
region  from  the  5th  to  the  15th. 

No.  I.— This  area,  central  in  the  Ohio  valley  the  morning  of  the  1st,  moved  slowly 
eastward,  and  was  central  during  the  2d  on  the  Middle  Atlantic  coast,  and  by  the 
morning  of  the  3d  had  withdrawn  eastward  over  the  Atlantic  Ocean.  The  highest 
pressure  during  its  passage  was  reported  "from  Cape  Henry  at  midn  ight,  the  barometer 
being  0.48  above  the  normal.  Cautionary  signals  were  displayed  on  the  morning  of 
the  2d  at  Fort  Macon,  Cape  Lookout,  and  Cape  Hatteras.  Tliese  signals  were  justi- 
fied, but  remained  displayed  until  the  morning  of  the  4th  in  connection  with  low  area 
No.  I. 
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United  States.  I  have  endeavored  to  decide  this  question  by  a  comparison  of  obser- 
vations.   *    *  * 

From  these  observations  we  must  conclude  that  storms  may  travel  eastward  even 
through  the  center  of  the  rain  area  is  somewhat  west  of  the  center  of  low  pressure 
In  my  tenth  paper  (this  Jour. ,  xvii,  p.  12)  I  have  shown  that  the  change  of  wind  which 
accompanies  a  barometric  minimum  generally  begins  at  thesitrface  of  the  earth  before 
it  does  at  elevated  stations,  indicating  that  the  west  wind  in  the  rear  of  the  storm 
pushes  under  the  east  wind,  lifting  it  from  the  surface  of  the  earth,  so  that  a  chano-e 
ot  wind  and  an  increase  of  barometric  pressure  is  observed  at  the  surface  before  there 
IS  any  change  of  wind  at  the  elevation  of  2,000  or  3,000  feet.  This  movement  of  the 
winds  does  not  prevent  the  storm  center  from  advancing  eastward,  but  the  storm  ad- 
vances less  rapidly  than  when  the  center  of  the  rainfall  is  considerably  east  of  the  center 
ol  low  pressure,  as  is  generally  the  case  in  the  United  States 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 
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MONTHLY  WEATHER  REVIEW,  MARCH  1880. 

INTRODUCTION. 

_  In  preparing  this  Review  the  following  data,  received  up  to  April  14th,  havobeen  used 
viz,_  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous  obser- 
vations taken  at  139  Signal  Service  stations  and  14  Canadian  stations,  as  teleo-raphed 
to  this  ofQce  ;  140  monthly  journals  and  158  monthly  means  from  the  former"  and  12 
monthly  means  from  the  latter ;  reports  from  27  sunset  stations; •S34  monthly reo-isters 
froni  voluntary  observers  ;  46  monthly  registers  from  United  States  Army  post  surgeons; 
marine  records  ;  international  simultaneous  observations ;  monthly  reports  from  vol- 
untary observers  in  and  the  local  weather  service  of  Missouri :  reliable  newspaper 
extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

Barometric  jircssurc.—T'he  pressure  for  the  month  is  remarkable  for  its  equitable  dis- 
tribution from  the  Mississippi  valley  eastward  to  the  Atlantic  Ocean.  As  compared 
with  the  March  averages  of  the  preceding  eight  years  the  distribution  is  decidedly 
abnormal.  From  iho  Missouri  valley  eastward  to  the  Atlantic  an  excess  of  pressure 
prevailed,  averaging  0.05  inch  above  the  normal  and  reaching  0.08  above  over  Lake 
Ontario.  There  was  a  slight  deficiency  in  the  pressure  of  the  South  Atlantic  and  East- 
ern Gulf  states.  An  excess  of  0.03  above  prevailed  at  San  Diego  and  San  Francisco 
and  of  0.06  above  at  PortLand,  Oreg.    The  mean  at  Virginia  City  was  0.03  below. 

Local  barometric  ranges.— The  barometric  ranges  in  the  Atlantic  states  regularly  in- 
creased to  the  northward  fi-oin  0.34  inch  at  Key  West  to  1.09  at  Norfolk,  1^18  at  New 
York  city,  and  1.48  at  Thatclicr's  Island,  with  :in  extreme  range  of  1.57  .at  Burlington, 
Vt.  The  rangii  on  Mount  Washington,  liowcv.  r,  was  but  0.96,  being  0.50  below  llio 
average  of  the  snrroundiug  New  Eugiiind  slniioiiH.  A  similar  increase  northward 
occurs  from  an  average  of  ().r)5  along  tll(^  (dilt  coast  to  an  average  of  1.30  in  the  Oliio 
valley  and  Missouri.  Unusual  ranges  occuiTcd  in  the  Lake  region  and  Uiijier  JNiissis- 
sippi  valley.  Tlio  average  range  Jor  the  Lower  Lake  region  is  1.40,  the  Upper  Lake 
region  1..50,  and  the  Ujiper  MisHi,ssip])i  vmIIov  l.GO.  Extreme  r.anges  of  1.70  occnned 
at  Milwankc(v,  Dnl)U(iue,  and  La  (h-os.sc,  oCl.?:!  .-it  Rriulison,  Wis.,  and  LSI  -M.  Vovt  Bu- 
ford.  On  tbo  I'jieilic,  (•(..•ist  1h,^  rang(^  n-nl:,rlv  increased  to  the  nerlliw.-ird  In.ni  0.44 
at  Los  Angeles  to  l.'irt  Olynipia,  :uu\  \:.\\)  ai  ' 1 1  nia,iilla.  Tll(^  prcssuio  over  llie  Pla- 
teau and  Kooky  Mountain  (lis! ricls  ranged  Iroiii  0.45  in  tlu^  sonlliern  part  to  092  in 
the  no^tb(^rn. 

Areas  ofhii/h  prfssiirc.~-T>\\y\u<r  the  monlli  twelve  an^asof  liii;li  i)veH,snr(-  lia.vo  .nppeared 
within  the  limilM  „C  |,|,e  signal  Service  maps.  The  most  nolabl,^  aira,  is  No.  Il,  which 
reinamed  sl.al  i.inary  an. I  wil  lioni,  .leeided  el.a.nge  oC  pressmv  in  llie  Morth  PaciilO  COast 
regu)n  from  (ll(^  51, h  lo  ihe  |.-,(|i. 

No.  I.— Tins  area,,  e.ailral  in  l.lie  Ohio  valley  l,he,  n.ornii..;  ol'  11, .^  1st.  moved  slowly 
eastward,  a,n(l  was  eenlr.a,!  durii,-  I  he  -,'(1  on  (,li,<  I\l  idd  le  A  l,la,ii  I  i,'  .■(..■imI,  and  hv  Ihe 
ItHuanng  oniio  :;,l  ha,(l  willHlrawn  ea,Hl,\va,r.l  over  I  ll.^  A|,la,nl  ie,  Oeean.  'l'll.^  lii.'.h.-st 
preHNiin^  during  Uh  ,.a,HHa,g(^  wa„M  reporle,!  IVou,  ( 'a,|.(M  i.airy  a,|,  nr,dnn;h|.,  Ih,-  baronieler 
being  ().4Hal,ove  the  normal.  ( 'a.K  ionary  signals  wel■.^  .lisplaved  on  (  lu^  mon.ing  of 
the  2d  at  l-ort  Macon,  Cape  Lookout,  and  Capo  llatttM-as.  Theao  signals  wore  jnsf  i- 
fled,  but  remained  displayed  nntil  the  morning  of  the  4th  in  connoctiou  with  low  nn\a, 
No.  I. 
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No.  II.— This  area  appeared  on  tlie  Pacific  coast  dming  tlie  5tli,  the  p.  m.  barome- 
ter at  Red  Bluff  being  0.25  above  tlie  normal.  During  the  6th  it  moved  slightly  north- 
ward to  the  North  Pacific  coast  region,  where  it  remained  until  the  afternoon  of  the 
15th,  the  highest  pressure  being  regularly  reported  at  Olympia,  rising  at  that  station 
fi-om  0.40  above  the  normal  during  the  6th  to  0.67  above  on  the  8th  and  0.G6  on  the 
12th.  This  area  gradually  dissipated  in  advance  of  low  area  No.  XI.  During  the  in- 
crease of  pressure  from  the  6th  to  the  8th  rain  fell  in  the  North  Pacific  coast  region. 
During  the  8th,  while  this  pressure  was  increasing  in  Washington  Territory,  the 
barometer  fell  sharply  iu  the  southern  half  of  the  Pacific  coast  region  in  connection 
with  low  area  No.  VII,  which,  moving  southwestward  from  Wyoming,  was  central  at 
midnight  in  southern  California.  Exceedingly  high  winds  were  reported  in  Northern 
and  central  California,  and  the  maximum  velocities  of  N.  44  miles  at  San  Francisco 
and  N.  36  miles  at  Sacramento  were  reported.  In  San  Francisco  Bay  two  schooners 
and  one  barge  were  sunk  and  eight  other  vessels  more  or  less  damaged.  At  Willows, 
Cal.,  a  terrific  gale  prevailed  during  the  forenoon,  moving  a  church  form  its  founda- 
tions and  seriously  damaging  it.  At  Colusa  several  buildings  were  blown  down  and 
others  seriously  damaged  ;  at  Maxwell  a  warehouse  was  blown  down  ;  in  Napa  Valley 
many  buildings  were  blown  down  and  large  trees  uprooted ;  at  Dayton  a  bam  blown 
down ;  at  Livermore  considerable  damage  was  done ;  at  San  Leandro  and  in  El  Dorado 
County  many  trees  were  blown  down.  The  minimum  temperatures  for  the  Pacific 
coast  generally  occurred  during  the  continuance  of  this  area. 

No.  III. — This  area  appeared  on  the  afternoon  of  the  5th  in  the  Missouri  valley. 
It  moved  northeastward  through  the  Ohio  valley  to  New  England  and  Nova  Scotia, 
thence  withdrawing  northeastward  over  the  Atlantic  Ocean  by  midnight  of  the  7th. 
The  maximum  pressure  was  reported  from  Halifax  on  the  7th,  the  barometer  being 
0.47  above  the  normal.  In  connection  with  this  area  cautionary  signals  were  dis- 
played on  the  morning  of  the  6th  at  Grand  Haven,  Milwaukee,  and  Ludington,  and 
were  lowered  on  the  7th,  having  been  justified  ;  maximum  velocity  26  miles  NW.  at 
Milwaukee.  At  midnight  of  the  6th  cautionary  signals  were  displayed  on  the  Atlantic 
coast  from  Sandy  Hook  southward  to  Fort  Macon,  which,  remaining  displayed  during 
the  passage  of  low  area  No.  IV,  are  treated  of  in  connection  therewith. 

No.  IV.— This  area  appeared  in  the  Northwest  at  midnight  of  the  6th ;  its  pressure 
increased  until  the  morning  of  the  7th,  Fort  Garry  barometer  30.81,  or  0.64  above  the 
normal.  On  the  morning  of  the  7th  the  cautiona'ry  signal  at  Indianola  was  changed 
to  cautionary  off-shore,  and  in  the  afternoon  a  similar  signal  was  ordered  at  Galveston. 
These  signals  were  lowered  during  the  afternoon  of  the  8th,  having  been  justified  by 
wind  velocities  of  N.  28  and  N.  36  miles.  Moving  eastward,  on  the  morning  of  the 
8th  it  was  central  in  the  province  of  Quebec— Rockliffe  barometer  0.62  above  the  nor- 
mal, and  during  the  9th  it  gradually  withdrew  eastward  over  the  Atlantic  Ocean.  The 
passage  of  this  area  was  marked  by  the  minimum  temperatures  for  the  month  at  most 
stations  in  the  Lower  Lake  region.  New  England,  and  New  York,  the  lowest  readings 
being  1°  below  zero  at  Burlington  on  the  8th  and  Eastport  on  the  9th.  In  connection 
with  this  area  signals  displayed  for  advancing  low  area  No.  Ill  were  changed  at  mid- 
night of  the  7th  on  the  New  Jersey  coast  from  cautionary  to  olf-shore,  and  were  fully 
justified  by  velocities  ranging  from  26  to  36  miles  from  the  north  and  northwest. 
Cautionary  off-shore  signals  were  ordered  the  morning  of  the  8th  at  Boston  and  Port- 
land, and  the  cautionary  signals  at  Newport  and  Wood's  HoU  were  changed  to  cau- 
tionary off-shore.  These  signals  were  lowered  that  evening,  justified  by  wind  veloci- 
ties of  NW.  36  at  Thatcher's  Island  and  NW.  28  at  Boston. 

No.  V. — This  pressure  appeared  in  the  Northwest  the  morning  of  the  9th,  Fort 
Garry  barometer  0.41  above  the  nonnal.  Moving  eastward  through  Canada  it  reached 
New  Brunswick  by  midnight  of  the  11th,  Chatham  barometer  0.52  above  the  normal. 
During  its  passage  minimum  temperatures  for  the  month  occurred  at  scattering  sta- 
tions in  the  Upper  Lake  region,  the  lowest  readings  reported  being  0°  below  zero  at 
Marquette  and  8°  below  zero  at  Alpena  on  the  10th.  Off-shore  signals  were  displayed 
at  Sandy  Hook  at  noon,  from  New  London  northward  along  the  coast  to  Thatcher's 
Island  in  the  afternoon,  and  at  Eastport  at  midnight  of  the  10th.  The  signal  at  East- 
port  was  lowered  during  the  afternoon  of  the  11th,  and  at  other  stations  changed  dur- 
ing that  day  to  cautionary  in  connection  with  advancing  low  area  No.  VIII.  The  si"-- 
nals  at  New  England  stations  were  justified  by  velocities  ranging  from  N.  26  at  East- 
port  to  W.  35  at  Wood's  HoU. 

No.  VI.— This  area  appeared  in  the  Northwest  on  the  11th.  and  at  midnight  the 
ressure  at  Fort  Garry  was  30.91,  or  0.80  above  the  normal,  and  the  temperature  18° 
eiowzero.  Moving  eastward  at  midnight  of  the  12th,  the  highest  pressure  was  atRock- 
ulie,  30.68,  or  0-74  above  the  normal.  During  the  13th  the  area  withdrew  eastward 
over  the  Gulf  of  Saint  Lawrence.  In  connection  with  advancing  low  area  No.  VII 
cautionary  signals  were  displayed  during  the  12th  from  Norfolk  along  the  coast  north- 
ward to  Thatcher's  Island,  and  were  lowered  on  the  morning  of  the  14th,  having  been 
generally  justified  by  velocities  ranging  from  26  NE.  at  New  York  to  44  NE.  at  Dela- 
ware Breakwater,  along  the  New  Jersey  coast,  and  N.  34  at  Thatcher's  Island. 


no 
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No.  VII.— This  appears  to  have  been  a  part  of  the  last  area.  Oa  the  13th,  moving 
southward  from  Manitoba,  the  highest  pressure  at  midnight  was  central  in  the  Mis- 
souri valley— Omaha  barometer  0.45  above  the  normal.  The  area  extending  from  the 
Lower  Missouri  valley  southward  to  Texas  remained  substantially  unchanged  until 
the  17th,  when,  moving  eastward,  the  highest  pressui-e  in  the  afternoon  was  at  Cin- 
cinnati, the  barometer  being  0.33  above  the  normal.  It  withdrew  slowly  eastward 
from  the  New  England  coast  over  the  Atlantic  Ocean  dui-ing  the  18th.  During  the 
passao-e  of  this  area  minimum  temperatures  of  the  month  occurred  as  follows :  In  the 
Upper  Mississippi  and  Lower  Missouri  valleys  on  the  i4th  (lowest  reading  7°  below 
zero  at  Saint  Paul  and  Omaha) ;  in  Tennessee  and  part  of  the  Ohio  valley,  the  16th 
and  17th,  (lowest  reading  at  Indianapolis,  21°) ;  in  the  Western  Guhf  states  from  the 
14th  to  the  17th  (lowest  reading  23°  at  Corsicana  on  the  14th).  At  midnight  on  the 
13th  the  wind  continuing  brisk  at  Indianola,  oft-shore  signals,  which  had  been  lowered 
that'mornino-,  were  again  displayed  at  Galveston,  Indianola,  and  PortEads,  and  were 
continued  to  midnight  of  the  14th,  wnen  they  were  lowered,  having  been  justified  by 
velocities  of  43  miles  north  at  Indianola  and  31  miles  at  Galveston.  On  the  afternoon 
of  the  16th  cautionary  signals,  displayed  in  advance  of  low  area  No.  X,  were  changed 
on  the  New  Jersey  coast  to  cautionarv  off-shore  signals,  and  the  cautionary  signals 
from  Cape  Lookout  to  Cape  Henry  were  continued.  Cautionary  signals  were  dis- 
played at  Smith ville  and  Wilmington  on  the  morning  of  the  17th.  The  New  Jersey 
coast  sio'nals  were  lowered  the  afternoon  of  the  17th,  fully  justified  by  velocities  rang- 
ing from  25  NW.  at  Barnegat  to  42  NW.  at  Cape  May.  Those  on  the  North  Carolina 
coast  were  lowered  at  midnight  of  the  17th,  fully  justified  by  velocities  ranging  from 
32  NE.  at  Fort  Macon  to  48  NE.  at  Kittyhawk. 

No  VIII. — This  area  appeared  on  the  North  Pacific  coast  during  the  18th,  the  press- 
ure at  Olympia,  from  the  19th  to  midnight  of  the  21st,  ranging  from  0.48  to  0.59  above 
the  normal.  The  area  gradually  dissipated  during  the  22d.  While  the  pressure  was 
increasing  during  the  18th  and  19th  occasional  light  rain  fell  in  Oregon  ;  otherwise 
clear  weather  generally  prevailed  on  the  Pacific  coast. 

No.  IX. — This  area  followed  low  area  No.  XI,  central  in  the  Northwest  at  midnight 
of  the  19th,  moved  slowly  southward  to  Texas,  where  it  dissipated  on  the  22d.  The 
highest  pressure  occurred  at  Dodge  City  on  the  afternoon  of  the  20th,  0.35  above  the 
normal.  Cautionary  signals  were  displayed  at  Now  Orleans  and  Port  Eads  at  mid- 
night of  the2l8t,  and  were  lowered  at  midnight  of  the  22d.  Reports,  as  yet  received, 
do  not  show  that  they  were  iustified.  From  the  20th  to  the  22d  easterly  winds  with 
maximum  velocities, 'ranging  from  27  to  38  miles,  Avero  reported  from  the  Texas  coast. 

No.  X.— The  prossuro  in  the  Northwest  rose  very  rapidly  on  the  23d  in  roar  of  low 
area  No.  XIV.  At  the  afternoon  r(  ]iort  tho  i)ressuro  at  Breckinridge  was  0.40  above 
the  normal.  Moving  eastward  with  increasing  pressure  on  the  morning  of  the  24th, 
it  was  central  in  i\w  Upper  Lake  region,  Maripietto  barometer  0.63  above  tho  normal. 
Movin"-  slowly  easi  wind,  it  i»;i8hc(1  oil'  Iho  Middle  Atlantic  coast  during  the  25th. 
Durin<?it8  passage  llui  uiiniiiuuu  tciiipcvatures  of  tlio  mouth  occurred  in  I  lie  Middle 
Atlantic  states,  sdutlieni  lialf  of  Nt-w  l^iigland,  and  in  Ohio.  During  tho  23d  tho 
cautionary  signals  ordcivd  lor  low  :nva,  No.  XIV  were  changed  to  ()ll-,shol•(^  tvoni  Nor- 
folk northward  to  I'oi  l  laud,  au.l  on  I  lolloxving  inorning  at  Ea.stpori.  Th.vso  sigiials 
wore  lowered  during  ti.r  -illh,  li.iving  Ihmmi  fully  .jimtilled  by  volocilirM  rangiug  Irom 
30  NW.  at  Portland'to  51  NW.  at  Wood'.s  lloll  on  the  New  Eugland  coa.st,  and  Irom  Sb 
NW.  at  Now  York  to  .56  NW.  iit  Sandy  Hook  and  Capo  Henry,  and  44  N.  at  Kittykawk 
.along  the  Middle  Atl.mtic  coast. 

No  XI  — 'I'liis  arc'i  ai)])carcd  iu  tho  Northwest  on  the  28th,  and  moving  eastward 
contiiiiK  il  over  the  U|.|.(T  L,-iko  ir-ioii  during  t-lui  29th  and  30th.  During  tlic  3lst  it 
gradually  (liMa|>|.rar(Ml.  'l'll(^  liiglicst,  lucNHure  was  roi>orlod  from  IMarcinoMiN  tlio  luoru- 
iiig  of  tlio  30tli,  0.42  above  llie  iionual.  During  tlio  29|.h  occasional  lugli  winds  wore 
reported  from  Lakes  Erie  and  Huron.  No  signals  were  displayed  during  tho  passage 
of  this  area. 

No.  XII.— During  the  29tli  and  30tli  tlio  prossuro  rose  considorsibly  above  tho  nor- 
mal on  tho  C.'utr.al  I'acilic  coast,  but  Ml  below  tho  normal  on  tho  3lHt.  Tho  hifjbest 
pressure  rciiortcd  was  at  Roseburg  on  tho  30tli,  0.24  above  tho  normal.  Occasional 
light  rain  or  snow  fell  during  these  days  on  tho  northern  half  of  tho  Pacific  coast 
region.  „  ,  , 

AreoK  of  low  ;);v.t.s(uv.— During  the  month  of  March  sixteen  of  those  areas  passod 
over  tli((  country  ccmqiriscd  wit liin  tlie  limits  of  tho  Signal  Service  weather  maps. 
Of  lliesc  six  (iiHl,  apiieaicd  ou  tlni  Pacilic  co.ast  nortii  of  Californiii,  six  caino  from 
Manitoba  or  SaHk.ilclu  wan,  one  (lev(iloped  in  tlie  Upper  Mis.si.ssippi,  and  two  iu  tho 
valley  of  I  lie  l,(.w<  r  (Jrando.  Tlio  areas  of  most,  marked  interest,  are  No.  II  ami 
No.  XV.  During  tll<^  ).assa,ge  of  No.  II  violent  storms  occurred  in  tlie  Lake  reniou 
during  t  lie4t  li  and  51  h.  In  counccl  ion  wit  h  area  No.  XV  there  provaihul  m  t  he  Lower 
Missouri  and  Upper  Mississippi  valleys  during  (ho  20ili  and  27tli  a  succession  of  vio- 
lent dust  and  wind  storms  which  have  rarely  been  e<inallcd  iu  thoso  districts  for  dura- 
tion and  violence. 
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No.  I. — This  area  apparently  entered  Britisli  America  north  of  Washington  Terri- 
tory on  the  morning  of  the  1st,  during  which  day  rain  fell  in  the  North  Pacitic  coast 
region  and  in  western  Montana.  Central  in  Montana  on  the  morning  of  the  1st,  it 
moTed  southeast  and  by  midnight  had  reached  the  Missouri  valley,  Breckinridge 
barometer  0.53  and  Yankton  barometer  0.51  below  the  normal.  On  the  morning  of  2d 
cautionary  signals  were  ordered,for  Indianola  and  Port  Eads.  During  the  afternoon 
signals  were  displayed  for  Lake  Michigan.  The  center  on  the  morning  of  the  3d  was 
in  southwestern  Minnesota,  and  in  the  afternoon  over  Lake  Superior.  On  the  morn- 
ing of  the  3d,  cautionary  signals  on  the  North  Carolina  coast  displayed  for  high  area 
No.  I  were  continued,  and  cautionary  signals  were  displayed  northward  along  the 
Atlantic  coast  to  New  York,  and  in  the  afternoon  from  New  Haven  northward  to 
Thatcher's  Island,  at  Smithville,  Wilmington,  and  Galveston.  At  midnight  the  cau- 
tionary signals  on  Lake  Michigan  were  lowered,  having  been  fully  justified  by  veloc- 
ities of  SE.  26  at  Grand  Haven  and  S.  27  at  Milwaukee ;  cautionary  signals  were  then 
ordered  for  the  Maine  coast.  During  the  day  brisk  to  high  southerly  winds,  with  rain, 
prevailed  in  the  Lake  region  and  on  the  Atlantic  slope.  The  storm  moving  eastward, 
on  the  morning  of  the  4th  was  central  in  the  lower  Saint  Lawrence  valley,  and  dur- 
ing the  day  passed  eastward  through  New  Brunswick  over  the  Atlantic  Ocean.  The 
morning  of  the  4th  all  signals  on  the  Atlantic  coast  were  lowered,  having  been  fully 
justified,  except  at  Eastport,  with  maximum  velocities  of  SE.  40  at  Cape  Hatteras, 
W.  48  at  Delaware  Breakwater,  SW.  36  at  Sandy  Hook,  SE.  40  at  Wood's  Holl,  and 
SW.  29  at  Thatcher's  Island.  The  signals  in  the  Gulf  of  Mexico  were  lowered  at  mid- 
night, having  been  justified,  except  at  Galveston.  During  the  passage  of  this  area 
the  maximum  temperatures  of  the  month  in  the  state  of  Maine  occurred. 

No.  II.— The  track  of  this  area  was  very  similar  to  that  of  No.  I.  Appearing  in 
British  Columbia  at  midnight  of  the  1st,  it  moved  southeastwardly  through  Montana 
and  Dakota  to  the  Lower  Missouri  valley,  where  it  was  central  on  the  morning  of  the 
4th,  Omaha  and  Leavenworth  barometers  0.55  below  the  normal.  It  thence  moved 
northeastwardly  and  was  central  that  afternoon  in  eastern  Iowa.  Cloiidy  and  threat- 
ening weather,  with  fresh  to  brisk  winds,  prevailed  in  the  Lake  region.  Cautionary 
signals  were  then  ordered  for  Lake  Michigan,  and  at  midnight  were  displayed  at 
Sandy  Hook  and  Delaware  Breakwater.  The  storm,  central  in  Michigan  at  midnight 
of  the  4th,  reached  Lake  Ontario  on  the  morning  of  the  5th.  Its  passage  was  marked 
by  violent  winds  in  Ohio,  Michigan,  and  Indiana,  which  are  elsewhere  treated  under  the 
heading  of  local  storms.  Maximum  velocities  were  reported  of  72  miles  W.  at  Toledo, 
36  NE.  at  Alpena,  33  SW.  at  Cleveland,  and  40  W.  at  Columbus.  Cautionary  signals 
were  ordered  at  that  time  from  Cape  Hatteras  northward  to  Eastport.  At  noon  they 
were  changed  to  cautionary  off-shore  from  Cape  Hatteras  to  New  York  and  from 
Wood's  Holl  to  Portland.  Cautionary  off  shore  signals  were  ordered  at  Savannah  and 
Charleston,  and  cautionary  from  Smithville  to  Cape  Lookout.  The  cautionary  signals 
for  Lake  Michigan  were  then  lowered,  having  been  fully  justified  by  wind  velocities 
of  W.  34  at  Milwaukee  and  W.  42  at  Grand  Haven.  Moving  eastward  the  area  was 
central  on  the  5th  off  the  Maine  coast,  and  at  midnight  southeast  of  Nova  Scotia.  All 
signals  on  the  Atlantic  coast  were  lowered  at  midnight  of  the  5th,  except  from  Dela- 
ware Breakwater  southward  to  Fort  Macon,  which  were  lowered  the  morning  of  the 
6th.  Except  at  Charleston  and  Savannah  these  signals  were  fully  justified,  the  fol- 
lowing wind  velocities  being  reported:  32  S.  at  Smithville,  .35  SW.  at  Cape  Lookout, 
42  SW.  at  Delaware  Breakwater,  36  W.  at  New  Haven,  44  SW.  at  Thatcher's  Island, 
and  35  N.  at  Eastport.  During  the  passage  of  this  area  the  maximum  temperatures 
of  the  month  occurred  in  the  Atlantic  states  (except  Maine),  in  the  Lower  Lake 
reo-ion,  the  Ohio  valley,  Texas,  and  at  most  stations  in  the  Gulf  states. 

No.  ill.— The  course  of  this  area  was  nearly  parallel  with  the  tracks  of  Nos.  I  and 
II,  except  that  it  was  farther  northward.  Its  course  from  midnight  of  the  4th  to 
midnio-ht  of  the  5th  was  probably  southeastward  from  the  coast  of  British  Columbia 
to  Manitoba.  During  that  time  cloudy  weather,  southerly  winds,  with  rain  or  snow, 
generally  prevailed  from  Oregon  eastward  to  Dakota.  Moving  southeastward  from 
Manitoba  it  was  central,  with  increased  pressure,  in  Minnesota  on  the  morning  of  the 
6th,  and  in  connection  with  high  area  No.  Ill,  cautionary  signals  were  displayed  on 
Lake  Michigan.  Changing  its  course  to  the  northeast,  its  center  was  over  Lake  Supe- 
rior at  midnight  of  the  6th.  Cautionary  signals  were  then  ordered  for  North  Caro- 
lina and  the  New  Jersey  coasts.  The  afternoon  of  the  7th  the  area  was  in  Ontario. 
Cautionary  signals  were  then  ordered  from  New  York  eastward  to  Wood's  Holl,  and 
at  midnight  the  cautionary  signals  were  changed  to  cautionary  offshore  signals,  and 
on  the  following  morning,  as  the  storm  passed  northeastward  over  the  Gulf  of  Saint 
Lawrence,  cautionary  oif-shore  signals  were  displayed  from  Newport  northvrard  to 
Portland,  and  a  cautionary  signal  was  ordered  for  Eastport.  The  signals  for  Lake 
Michigan  were  lowered  at  midnight  of  the  7th,  having  been  justified.  The  signals 
along  the  Atlantic  coast  had  already  been  fully  justified,  but  were  all  continued  as 
cautionary  signals  until  midnight  of  the  9th,  in  connection  with  high  area  No.  IV  and 
'  low  area  No.  IV. 
46  SIG 
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No.  IV.-The  pressure  in  the  valley  of  the  Eio  Grande  decreased  durin-  the  5th  and 
on  the  morning  of  the  6th  the  barometer  at  Mason  was  0.16  below  the  normal  '  The 
area  moving  northeastward  was  central  at  midnight  in  Indian  Territory  A  caution 
ary  signal  was  then  displayed  at  Indianola.  Moving  northeastwardly  the  area  w^s 
central  afternoon  of  the  7th  in  the  Ohio  valley,  and  by  midnight  of  that  S  had 
passed  eastward  through  Virginia  over  the  Atlantic.  ocLn.  ThrcautSnary  sfo-S 
?r 7VTwP^i7^/^-  ^«Ji^*^'ic«ast  fiom  Smithville  northward  to  AVood's  Hofl  dSg 
the  7th  were  fully  just^ed,  but  were  continued  &om  New  York  to  Delaware 
water  as  cautionary  off-shore,  and  elsewhere  na  ^„  „^J:.^^7l^^^.?J^?'^ 


..^         -^"v  ji-'OL^cu-,  UU.L.  xvtue  couimuea  irom  JN'ew  York  to  Delaware  Break 
.r  as  cautionary  off-shore,  and  elsewhere  as  cautionary,  in  connection  with  W 
f L^-J.r'^-.^S^^  ^'"'^'^  Tliey  were  fully  justified  b^  vX  tks  rlnoW 

from  28  to  34  miles  E.  on  the  New  Jersey  coast,  and  from  26  t732  Ses  NE  on 
North  Carolina  coast.    The  signals  on  the  Jexas  coast  were  contiWd  till  th^  8th  in 
connection  with  high  area  No.  IV,  and  are  considered  in  connection  theiSwitS 

No.  V  appeared  m  the  valley  of  the  Rio  Grande  at  midnight  of  the  8tli  and  moved 
thence  northeastwarcUy  over  the  Gulf  of  Mexico.  On  the  morning  of  t  Je  Otiii  was 
central  m  Alabama,  and  during  the  day  moved  eastward  through^GeoroL  over  the 
Atlantic  ocean  Cautionary  signals  were  displayed  midnight  of  the  §^h  Tt  Ceda^ 
Keys,  Savannah,  and  Charleston,  and  the  signals  on  the  CaroUna  coastXuKved 
connection  with  high  area  No.  IV  were  continued.    The  signal  L  for  north  a^^^^^^^ 

w +r  ?  11     •  ^  aU  justified,  excepting  at  Charleston  and  Savannah 

night.  Fort  Keogh  barometer  0.36  below  the  normal.  From  this  pohit  rbr\u eh  mred" 
arefrvTf^l^rf 

^pf,l  1  ■•  ;r  T  ^.f^  branch  moving  southeastward  at  midnight  of  the  8th  w ■  s 
central  in  the  Lower  Missom-i  valley,  Onfaha  barometer  0.13  below  t^o  nonn- 1  C  ,u 
tionary  signals  were  then  ordered  for  Lake  Michigan.  On  the  morni^iio  f  ti^roH^ 
this  area  was  central  in  northw,.stern  Michigan  with  high  area  X  IV^in  Iho 

lowered  at  midnight,  having  been  fullv  iuslilied   y  wi  fd  v      ki^^  t f  N  V  ' 
waukee  and  W.  32  .at  Grand  Haven.    Central,  nu.rning  of  tlie  10  h  i    th,  h.;  oi  t" 
'"-  -^  northeastward  over  \,he^C„lr\;;  Saint 

7th°"iys"co";;'S''thZ7f''  ^  J'^'*  Montana  midnight  of  the 

it  passed  through  A.  i/  ,  '   ,//  ]  '  .  i/  n',^:^  .\  ';';"[«<<     tl'«  Bontheastward 

of  the  lower  Ki./or  ni     n  \?  ''""^  •''^H^l,,..!  (ho  vallev 

Keys  during  Ihe  l()(h     m  H  o  si.n  ,    .  ^ 

tiuued.    M^viuo  n<,   h  ■  si  V  nl  7  '  ,  atl.ul.a>u.hi,  thoproviou.s  ni;;ht  was  con- 

thc  morning  ul  ( 1      J    '  ^    i     ,  ^^•^'"^  A-'S'^''^'^^^'^  n.i.lnigl.l ,  and  on 

haying  been  in.slil  '  |   '     !         V',    .  '      '^"^  "1  ^^ere  lowered, 

N.  2:, ;  Indi.-umlM,  N.  '        *"i'^««t<>"  ;  maximum  wmd  velocities:  Cedar  Keys, 

^^^<:^n''!:^tr]^^^^^  Manito1,a  this  area  was  central  the 

f  li.  iHM  ni  H      In  Mm  •,  I  I  HiiNsnnn  vaUey  ;  IJiNinarck  haronu^l cr  (I.VH  l.<>low 

„„  ,,„,  ,„;,,;,,„„  „|.  ,,,;!  ^"-V  «iK>'^«,l  wa,s<ii,s,.laye.l  a.|,  Mihvnnlvee,  and 

aiv;,   uilh  n„  n. ,    ,  '  ' ''"'"igl At  t\u'  lalicrdato  the 

vv.'ii.l   u  ilh  ImiI  '  .    7  I"'""'"'^.;^''''^  over  Lake  Mieliig.-ui  ;  (hence  moving  norM„>ast- 

w,..;;  lou    "r  I  illr;;  ,    ■  conneedouwitlihigh  area  No" Vi/^ 

W.  at  Or.ui.l  I  lav.'M     n'o"o(  h'^-        '.  i'  a  wind  v,^loei(,y  of  21) 

reported  in  .  .•nncai,,,.  wi(i>  II, i'  ^I'.'.a  '''■'^l'''^y^"<'.  '">r  woro  any  otlior  liigli  winds 

an!!"/min;,iS;rij  "'-i-b-  i..  <i.o  upp..,.  Mississippi  v^ney, 

winds  and  sn^w,  cover',  "  p  ,:'  .  7 ^  -  -"i^^ 
.eutrai  the  uitcrnoon  of  th<!  i  uh  ^n 'the' It  i^;^!^;!;::;;';;^':;:: i;;!;;;;];: 
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nigLt  it  -withdrew  northeastward  through  Nova  Scotia  over  the  Atlantic  ocean.  No 
signals  were  displayed  during  the  passage  of  this  area,  and  no  high  winds  have  been 
reported. 

No.  X. — At  midnight  of  the  14th  a  sharp  barometric  fall  occurred  in  the  Western 
Gulf  states,  and  on  the  morning  of  the  15th  .an  area  of  low  pressure  was  central  in 
Louisiana  ;  New  Orleans  and  Mobile  barometers  0.14  below  the  normal.  It  was  cen- 
tral that  afternoon  in  Alabama.  Cautionary  signals  were  then  displayed  at  Port 
Eads,  Cedar  Keys,  and  from  Cape  Henry  southward  to  Fort  Macon.  Moving  north- 
eastward the  area,  with  decreasing  pressure,  was  central  at  midnight  in  Tennessee ; 
Montgomery  barometer  0.23  below  the  normal.  Cautionary  signals  were  then  ordered 
at  Milwaukee,  Toledo,  Sandusky,  and  for  the  New  Jersey  coast,  and  on  the  following 
morning  like  signals'were  displayed  for  the  rest  of  Lake  Erie,  the  southern  half  of 
New  England  and  Wood's  Holl.  Central  the  morning  of  the  16th  in  Kentucky,  it 
passed  off  the  New  Jersey  coast  over  the  Atlantic  that  day.  During  the  day  the  sig- 
nals on  Lakes  Michigan  and  Erie  were  lowered,  and  those  along  the  New  Jersey  coast 
were  changed  to  oft'-shore,  in  connection  with  high  area  No.  VII.  The  signals  along 
the  Atlantic  coast  were  all  justified  by  north  to  east  winds,  with  velocities  ranging 
from  26  miles  at  Thatcher's  Island,  to  30  miles  at  Sandy  Hook.  The  signals  on  Lakes 
Erie  and  Michigan  were  but  partly  justified.  Brisk  northeast  winds,  \vith  heavy 
snow,  prevailed  on  these  lakes,  and  wind  velocities  of  NE.  27  at  Grand  Haven,  and 
NW.  37  at  Sandusky  were  reported. 

No.  XL— This  area  appeared  on  the  Oregon  coast  on  the  morning  of  the  16th.  Dnr- 
iuo-  the  16th  and  17th  it  moved  southeastward  through  Colorado  and  Utah  to  Kansas 
where  it  was  centjal  at  midnight  of  the  latter  date  ;  Dodge  City  barometer  0.22  below 
the  normal.  On  the  morning  of  the  18fch  it  reached  the  Lower  Missouri  valley,  and 
moving  eastward  was  central  at  midnight  in  Ohio  ;  Louisville  and  Indianapolis  barom- 
eters 0.21  below  the  normal.  At  this  time  a  barometric  trough  extended  from  the 
Lake  region  southward  to  the  Gulf,  and  a  subsidiary  area— in  connection  with  which 
cautionary  signals  had  that  morning  been  displayed  at  Indianola  and  Galveston — 
was  central  in  Alabama.  Cautionary  signals  were  then  ordered  from  Kittyhawk 
southward  to  Fort  Macon,  and  the  signals  on  the  Texas  coast— not  justified— were  low- 
ered. On  the  morning  of  the  19th  the  area  was  central  in  Virginia,  and  during  the 
day  passed  northeastward  over  the  Atlantic  ocean.  Cautionary  signals  were  ordered 
that  morning  from  Norfolk  northward  to  Wood's  Holl.  The  signals  along  the  New 
Jersey  coast  "were  changed  that  afternoon  to  off-shore.  All  signals  on  the  Atlantic 
coast  were  lowered  at  midnight,  except  at  Newport  and  Wood's  Holl,  where  they  re- 
mained displayed  until  the  morning  of  the  20th.  These  signals  were  generally  justified 
by  velocities  varying  from  S.  28  at  Thatcher's  Island  to  2H  NW.  at  Cape  Lookout ;  36 
NW.  at  Chincoteague,  and  44  NW.  at  Cape  Henry. 

No.  XII.— This  area  first  appeared  on  the  morning  ot  the  20th  northward  of  Lake 
Huron.  At  that  time  brisk  west  to  south  winds  prevailed  in  the  Lake  region,  with 
maximum  velocities  of  26  and  28  miles  on  Lake  Michigan.  It  was  central  in  the  after- 
noon in  Ontario  :  Toronto  barometer  0.24  below  the  normal.  By  an  easterly  course  it 
reached  Vermont  at  midnight.  During  the  day  brisk  to  high  westerly  winds,  with 
snow,  prevailed  on  Lake  Huron  and  in  the  Lower  Lake  region.  The  following  maxi- 
mum wind  velocities  were  reported :  32  to  42  W.  on  Lake  Huron,  25  NW.  to  37  W. 
on  Lake  Erie,  from  32  to  40  NW.  on  Lake  Ontario.  No  signals  were  displayed  m  con- 
nection with  this  area  in  the  Lake  region.  At  midnight  of  the  20th  cautionary  off- 
shore signals  were  displayed  from  Chincoteague  northward  along  the  Atlantic  coast  to 
Eastport.  By  the  morning  of  the  21st  this  area  had  passed  southeast  through  Maine 
over  the  Atlantic  ocean.  The  signals  from  Eastport  southward  to  Chincoteague  were 
lowered  that  afternoon.  These  signals,  except  at  Eastport,  were  fully  justified,  the 
following  wind  velocities  having  been  reported  :  Thatcher's  Island,  NW.  30  ;  Woods 
Holl,  NW.  44  ;  Sandy  Hook,  NW.  40;  Chincoteague,  NW.  32. 

No.  XIII  passed  too  far  to  the  northward  of  the  limits  of  the  Signal  Service  stations 
to  permit  its  course  to  be  accurately  chartered.  It  was  apparently  central  in  the 
northern  part  of  Manitoba  the  morning  of  the  20th.  Passing  through  the  region  to 
the  north  of  the  Upper  Lakes  during  the  21st,  it  moved  easterly  over  the  Gult  ot 
Saint  Lawrence  during  the  22d.  During  the  21st  maximum  velocities,  ranging  from 
26  to  29  miles  were  reported  from  several  stations  on  Lakes  Superior,  Michigan,  and 
Huron.  In  the  afternoon  cautionary  signals  were  ordered  for  Lake  Erie,  which,  not 
justified  in  connection  with  this  area,  were  continued  until  midnight  ol  the  ^3ci,  m 
connection  with  advancing  low  area  No.  XIV.  .  xi    oi  •  „ 

No  XIV  —This  area  was  central  m  Manitoba  on  the  morning  of  the  2d.  During 
the  afternoon  cautionary  signals  were  ordered  for  Lakes  Superior  and  Michigan,  and 
signals  ordered  on  Lake  Erie,  in  connection  with  the  previous  area,  were  continued. 
Moving  eastward  it  was  central  at  midnight  over  Lake  Superior,  and  on  the  morning 
of  the  23d  was  to  the  northward  of  Lake  Huron.  At  that  time  cautionary  signals  were 
ordered  for  the  New  Jersey  coast  and  Lakes  Ontario  and  Huron,  except  at  Alpena, 
TThere  signals  had  been  displayed  the  midnight  previous.    In  the  afternoon  the  storm 
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was  central  in  Ontario,  and  at  midnight  in  northern  New  York.  That  afternoon  cau- 
tionary signals  were  displayed  from  Cape  Hatteras  to  Cape  Henry,  and  from  New 
York  northward  along  the  Atlantic  coast  to  Eastport.  The  signal's  along  the  New 
Jersey  coast  having  been  fully  justified  as  cautionary  signals  in  connection  with  this 
area,  were  changed  to  cautionary  off-shore  signals  for  advancing  high  area  No.  X 
and  a  similar  change  of  signals  was  made  from  New  York  northward  to  Portland  at 
midnight,  and  at  Eastport  the  following  morning.  The  signals  for  the  enth-e  Upper 
Lake  region,  and  at  Sandusky  and  Toledo  on  Lake  Erie,  were  lowered  at  midnio-ht 
having  been  fuUy  justified  by  the  following  wind  velocities  :  Duluth,  32  SW. ;  Mar- 
quette, 33  NW.  ;  Escanaba,  Milwaukee,  and  Grand  Haven,  36  NW.  ;  Alpena  and  De- 
troit, 35  NW. ;  and  Sandusky,  50  NW.  On  the  morning  of  the  24th  the  area  was  cen- 
tral, with  diminishing  pressure  in  Maine ;  Portland  barometer  0.52  below  the  normal 
Warnings  were  then  sent  for  Pictou,  Halifax,  Saint  John,  and  Yarmouth,  and,  in 
connection  with  advancing  high  area  No.  X,  cautionary  signals  were  displayed'  at 
Norfolk,  and  from  Cape  Lookout  southward  along  the  Atlantic  coast  to  Smit'hville. 
The  area  moving  slowly  eastward  during  the  24th,  through  Nova  Scotia,  passed  over 
the  Atlantic  ocean  during  the  25th.  The  signals  at  Cleveland,  Erie,  and  at  stations 
on  Lake  Ontario,  were  lowered  the  afternoon  of  the  24th,  having  been  fully  justified. 
All  the  signals  along  the  Atlantic  coast  were  lowered  during  the  25th,  haviuo-  been 
justified  by  violent  northerly  gales.  The  following  are  the  highest  wind  vefocities 
reported  :  Eastport,  52  NE. ;  Thatcher's  Island,  62  NW. :  Wood's  HoU,  54  NW  •  Sandv 
Hook  and  Cape  Henry,  56  NW. ;  Kittyhawk,  44  N.  '  ^  j 

No.  XV.— This  area  appeared  in  British  Columbia  the  afternoon  of  the  24th ;  Port- 
land barometer  0.46  and  Fort  Benton  barometer  0.45  below  the  normal.  Movino- 
southeastward  it  was  in  Idaho  the  moruiug  of  the  25th,  and  by  an  easterly  path  waS 
central  m  Nebraska  the  afternoon  of  the  26th ;  Omaha  barometer  0.75'  below  the 
normal.  At  that  time  the  pressure  in  the  entire  Missouri  and  Upper  Mississippi  v.al- 
leys  ranged  from  0.45  to  0.75  below  the  normal.  Cautiouary  sis;nals  were  displaved  on 
that  morniug  for  Lakes  Erie  and  Huron,  and  the  signals  displayed  ou  the  pre'cedino- 
day,  m  connection  with  high  area  No.  X,  for  Lakes  Micliigan  and  Superior,  were  con"^ 
tmued.  In  the  afternoon  cautionary  signals  were  displayed  at  Kittyhawk  aud  Cape 
Henry,  and  for  the  New  Jersey  and  Texas  coasts.  At  midnight  the  area  \v,is  ccnti-a  l 
in  Iowa,  at  which  time  the  pressure  of  the  greater  ])art  of  the  Lower  IMissoiui  aud 
Upper  Mississippi  valleys  was  0.60  below  the  uonnal.  At  that  time  brisk  easterly 
winds  prevailed  in  the  entire  Lake  region  and  M  ississi  |>|ii  val  ley,  generally  aceouiinnicd 
by  rain,  and  brisk  northerly  winds  from  the  M  issoui  i  xMvy  westward.  On  the  niornino- 
ot  the  27th  the  area  was  central  in  eastern  Iowa— Davenport  baroniotev  1  01  below 
thenormal— in  the  afternoon  in  uovMiern  Illinois,  and  at  niidniuiit  in  novl  Invcsleiu 
Ohio.  During  the  day  violent  wind  storms,  w  liicli  arc  elsewhere  tnvited  ol'  in  dot-iil 
occurred  in  the  Upper  Mississipiii  and  Lower  Missonri  valleys  and  in  \ho  Vuuvr  Lake 
region.  Westward  from  the  Mississippi  valley  lo  llu'  li'o.''ky  IMonnlain  sIoik^  but 
little  or  no  raiu  falling,  remarkable  dust  sloniis  pre\ .i  iled.  Dnviii"-  (lu'iliv  llielol- 
lowing  barometer  readings  oeeuiTcd,  beint;-  tlie  lowesi  on  ivioril  sinc-e  (lu- Si-n'il  Sc-rv- 
ice  stations  were  ()pen(>d  :  Saint  Louis,  '.".MC;  l)a\rn|H>rl  "S  s?  ■  ICeokuk  -'^ ')\-'  Mil 
waukee,  28.94;  Dnbnqne,  2H.<)8.  On  llie  ludrnin:'-  (.T  Mia|,  day' .•ani  i.Miaiv  oir'sliore 
signals  were  ordered  for  the  Texas  eoasi,  at  I'.n  |.  I'.ads,  and  New  Orleans  'ind  eanlion 
ary  signals  were  ordered  for  Hie  remaining  GulC  slalions,  C.r  Lake  Onl-ii'io  ■mil  a(  all 
stations  along  the  Atlantie  coast,  wlu■n^  cantionaw  sign.als  wn-  n,d.  then  .iisi.laycd 
except  in  Maine,  w]ler(^  (li.^y  were  lioisled  l.aler  i'n  (he  dav.  On  I  he  nioi  nin.'  of'  (he 
^Hth  a  trough  o(  low  pressure  extended  froni  Lake  I'aie'soulheasl.ward  lolhcNew 
Jersey  co.ast.  At  (h.ai  (in,,,  (h.^  ,u■essur.^  ofthe  Lower  Lake  reoion,  New  Kuvhxml, 
the  Middle  Aflaulie  sla(,.s,  and  Norlli  Carolimv,  ranged  (Voni  0..50  (o  (1.70  helow  (he 
.normal.  By  aHemoon  the  aiva  had  ,,asse<l  Hou(he'as(.ward  od' (he  Virginia,  coast, 
riie  signals  ,u  (he  L.ke  n-gi.,n  were  all  low.Te.l  during  the  day,  haying  been  Cnlly 
JUH(i(,e.l,  n,a_xnnum  wnul  veloe,(i,,s  having  been  reported  at  Dnillth,  44  NK.  ;  Mii- 

Wnod'r'ir    1  '■  '  n  '""'■','  '  ''^         '  NE.    The  signals  (V.uu 

Woods  Ho  I  soulhw.ard  al.uig  ( lu^  A  (lan(  ie  coast!..  Cape  Henry,  from  ('laHes(on  to 
Jacksony. He,  a.nl  at  (Inlf  H(.a(i.n,s,  were  lowered  in  H>e  m.uni'ug,  and  (r,„n  l!os(on 
northward  to  Kasl.port  ,a(  mi.lnight  of  (h.^  JHd,  ;  (h.-se  signals  were  Cully  ius(i(ied,  Iho 
hdlow.ng  maNnnnn,  win.l  velocities  having  Im.cu  re|..n(ed  :  lu.lianola',  10  S.  ;  (<ed,ar 

Keys,  42  SW  ;  la<  ks,,nville  and  Cliarh  sl.in,  2!)  SW.  ;  Ciipe  Haileras.  .^(i  SW.  ;  Chin- 
eoteagne,  'ID  Ms.;  N„w  York  and  Easlport,  :!0  NIC;  liosl.m,  40  ]•].  Hrisk  .'aslerly 
'  I'"  N"w  Jersey  eoasI,  during  (  ln^  day,  and  (he  eanl  ionary  si-nals 
ii*,,!Ilir  I       'c'"  ",'"'?,  "',        :*''*'''  ''""""■«^<l  'il'  nii(inight  by  cautionary 'olV-shore 

Rign.alH  Iron,  Sandy  ll.mk  m.udiward  to  CapeH,M,ry,  and  at  the  Bamotiineoii  (h,>Nor(h 
^^aioiina  co.is  , ;  (  he  eau(  n.nary  signals  were  lowered  at  SmithviUo  and  Wilminglou, 
.  i((  e(iang...(  (  ,,  ,  a,n(  louary  olV-shore  signals  (Voni  Macon  lo  Kiltybawk.  These  signals 
w  ie,-,,n(,nn,.d  u,,(,l  (h,,  :!ls(,,  in  conue.dion  wi(h  hi^h  area  No.  XIL    Alter  leaving 

h  Nm  (  M  U,,>,HM,  M,i.  ,s,o,  ,n  evhlnd  ly  n.oyed  norUn.asI  ward,  in- 

ducing, in  connection  wi(h  li.gl,  „n.a  No,  Xll,  H.e  brisk  to  high  norlhcHy  wiiulH, 
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wMch  continued  to  prevail  along  tlie  Maine  and  Massachusetts  coasts  fi-om  the  28tli: 
until  midnight  of  the  31st. 

JNo.  XVI. — This  area  appeared  on  the  coast  of  British  Columbia,  midnight  of  the 
26th,  and  moving  slowly  southeastward  reached  Utah  the  morning  of  the  29th  and 
Kansas  the  30th,  Dodge  City  barometer  at  midnight  0.36  below  the  normal ;  changing 
its  course  to  the  northeast,  it  was  central  the  morning  of  the  31st  in  the  Lower  Mis- 
souri valley,  Omaha  barometer  0.35  below  the  normal.  Cautionary  signals  were  then 
ordered  for  Grand  Haven,  Milwaukee  and  sections  1  and  3.  Continuing  its  north- 
easterly course,  by  midnight  of  the  31st  it  passed  into  the  region  north  of  Lake  Supe- 
rior. The  cautionary  signals  on  Lake  Michigan  were  lowered  Ai)ril  1st,  justified  by 
velocities  of  26  E.  and  4&  W. 

interjs^ationax  meteorology. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  review. 
They  exhibit  the  meteorological  conditions  of  the  Northern  Hemisphere  and  portions 
of  the  Southern  Hem*?i)here  for  the  months  of  August,  1878,  and  February,  1880.  No. 
IV  indicates  the  probable  course  of  iive  of  the  principal  storm-areas  occurring  over  the 
north  Atlantic  ocean  during  the  month  of  February,  1880.  Two  of  these,  Nos.  I  and 
II,  appear  to  have  passed  in  a  northeasterly  course  after  arriving  at  the  fortieth 
meridian,  and  to  have  produced  southerly  gales  along  the  British  coasts  in  two  or  three 
days  after  leaving  Newfoundland.  The  latter  of  these  was  encountered  by  the  S.  S. 
Hibernian  on  the  10th  and  11th  ;  this  vessel  reports  on  the  10th  in  53°  N.  28°  W.  heavy 
SE.  gale,  with  heavy  rain;  11th,  53°  N.  30°  W.,  barometer  28.15,  terrific  hurricane 
from  SE.  to  NW.  No.  Ill  appears  to  have  slowly  developed  during  the  8th  in  the 
southwest  quadrant  of  area  No.  I ;  on  the  9th  and  10th  it  was  encountered  by  the  ship 
Iron  Cross  in  about  40°  N.  16°  W.  This  vessel  reports  "  on  the  9th,  at  4  p.  m.,  in  42° 
N.  16°  W.,  barometer  29.45,  wind  veering  from  SSW.  to  SW. ;  at  11  p.  m.  a  heavy  NW. 
gale  commenced,  which  reached  its  maximum  force  about  2  a.  m.  of  the  10th,  squalls 
of  nearly  hurricane  force  of  15  minutes  duration  occurring  about  every  30  minutes  ;  the 
barometer  arose  from  29.48  at  8  p.  m.  of  the  9th  to  30.51  at  8  a.  m.  of  the  11th,  when 
the  vessel  was  in  37°  N.  17°  W."  No.  IV  appeared  over  mid-ocean  on  the  12th,  and 
from  the  13th  to  the  18th  remained,  as  an  extensive  area  of  remarkably  low  pressure, 
over  the  eastern  half  of  the  Atlantic.  Steamers  Sardinian  and  Leipzig  report  the 
following,  barometer  error  of  former  vessel  being  about— 0.35,  of  latter  quite  small: 


Steamship  Sardinian. 

Steamsliip  Leipzig. 

1880. 

Lat. 

Long. 

Barom- 
eter. 

Wind. 

Lat. 

Long. 

Barom- 
eter. 

Wind. 

Febrnary  15.. 

16.. 
17.. 
18.. 

54°]Sr. 
53°  N. 
51°  N. 
49°  N. 

20°  W. 
25°  W. 
32°  W. 
40°  W. 

28.20 
28.00 

28,68 
28.75 

SSE.  9. 
ENE.  6. 
NNE.  6. 
N.7. 

50°  N. 
46°  N. 
49°  N, 
49°  N. 

12°  W. 
16°  W. 
19°  W. 
23°  W. 

28.92 
28.86 
28.74 
28.77 

SW.6. 
NW.  5. 
WNW.  7. 
W.  6. 

The  following  remarks  accompany  the  observations  forwarded  by  the  Sardinian : 
"  On  February  15th,  16th,  and  17th,  the  barometer  read  from  28.00  to  28.50,  the  wind,  at 
times,  gaining  a  force  of  7  or  8  (Beaufort)  to  hght  and  variable,  and  backing  twice 
round  from  ESE.  through  NE.  and  N.  to  NW.  and  W. ;  on  the  19th  the  barometer  rose 
with  a  steady  wind  from  N.,  force  7, 8, 6,  and  4,  thus  restoring  the  equilibrium  without 
any  great  force  of  wind.  The  sea,  during  this  time,  was  very  confused."  No.  V  de- 
veloped during  the  15th  on  the  coast  of  North  Carolina,  and  on  the  16th  and  17th 
moved  rapidly  eastward  south  of  Nova  Scotia.  On  the  15th  it  was  encountered  by 
Brig  George,  in  38°  26'  N.  72°  48'  W.,  which  vessel  reports  as  follows :  "On  the  morn- 
ing of  the  15th,  from  12  midnight  to  2a.  m.,  wind  from  NE.  to  E.,  moderate,  but  having 
the  appearance  of  rain.  From  that  time  up  to  time  of  observation  (7.35  a.  ra.,  Wash- 
ington mean  time),  battling  winds  from  ENE.  to  ESE.  and  even  to  SE.,  with  heavy 
squalls  of  rain;  at  10  a.  m.  wind  commenced  to  back  to  NNE.  and  set  in  in  good  earn- 
est; at  2  p.  ra.  took  in  foresail  and  reefed  mainsail ;  at  4  p.  m.,  wind  N.  heavy;  12 
midnight,  NW.  wind  with  heavy  sea."  On  this  chart  will  also  be  found  the  probable 
course  of  two  storms  encountered  by  the  S.  S.  Gaelic  over  the  north  Pacific  ocean  ou 
December  22d  and  26th,  1879,  respectively.  During  the  storm  of  the  26th  the  barometer 
fell  to  29.15,  the  gale  commenced  at  SE.  and  veered  to  SW.  and  N.,  attaining  a  force 
of  11  (Beaufort)  with  a  mountainous  sea. 

Chart  No.  V  shows  by  isobaric  and  isothermal  lines  the  mean  pressure  and  tempei-- 
ature,  and,  by  small  arrows,  the  prevailing  direction  of  the  wind,  at  7.35  a.  m.,  Wash- 
iagton  mean  time,  over  the  Northern  and  portions  of  the  Southern  Hemisphere  for  the 
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montli  of  August,  1878.  The  barometer  oLsorvatious  have  been  corrected  for  temper- 
ature and  reduced  to  sea-level.  At  statious  lying  outside  the  area  included  within 
the  lines  and  for  those  in  the  Southern  Hemisphere  the  means  are  shown  by  fio-ures 
indicating  the  temperature  in  degrees,  Fahi-.,  and  the  pressure  in  English  inches"  As 
compared  with  the  preceding  month  (July,  1878,)  the  pressure  over  the  ocean  areas 
(especially  over  the  eastern  portions)  is  decidedly  lower :  thus  at  St.  Michael's  and 
St.  Paul's  Island,  Behring's  Sea,  the  mean  pressure  fell  from  29.78  and  29.82  to  29.69 
and  29.78,  while  the  means  of  the  observations  between  30  and  50  N.  are  also  lower 
Over  the  Atlantic  the  region  of  30.30  entirely  disappeared,  the  area  of  30.10  which 
during  July  covered  the  greater  part  of  the  north  Atlantic  and  northeastern  marffin 
of  which  extended  to  Ireland  and  Land's  End,  dimiuished  so  that  in  Auo-ust  it  was 
included  between  the  paraUels  of  20°  and  40°  N.  The  area  of  low  pressm-e  over  the 
northern  portion  of  the  north  Atlantic,  which  during  July  was  probably  central  to 
the  north  of  Godthaab  and  Stykkisholm,  is  found  during  August  central  between  the 
paraUels  of  50°  and  60°  N.,  and  probably  about  20°  W.  The  isobar  29.80  includes  the 
greater  part  of  the  ocean  between  48°  and  51°  N.,  and  30°  and  10°  W.,  the  British  Isles 
the  North  Sea,  and  portions  of  Denmark,  Sweden,  and  Norway.  Over  western  Europe 
and  Asia  the  means  show  a  general  iucrease  of  pressure,  and  during  the  latter  part  of 
the  month  (August,  1878),  northerly  winds  set  in  along  the  coast  of  China  The 
monthly  rainfalls  reported  by  the  co-operating  stations  in  Hindostan  show  an  increase 
m  amount  at  all  stations,  except  Bombay,  Poona,  Allahabad,  and  ChittaiTono-  •  in- 
crease, 16.13  inches  at  Deesa  and  6.27  at  Goalpara.  At  Bombay  the  decrease  is''28  15 
inches. 

On  Chart  No.  VI  are  traced  the  paths  of  thii'ty  of  the  principal  storm  areas,  which 
traversed  the  Northern  Hemisphere  during  the  month  of  August,  1878.  The  o-encral 
distribution  of  these  tracks  corresponds  to  that  of  low  pressures,  as  shown  on  Chart  No 
V.  Among  the  most  notable  storms  of  the  month  the  following  mav  be  mentioned 
No.  I,  typhoon  along  the  coast  of  China,  from  July  30th  to  August  1st  :'the  lowest  pres- 
sures were  experienced  at  Nagasaki  on  the  2d,  with  S.  to  WSW.  winds,  and  at  Tokio 
on  the  3d,  with  SSW.  and  SW.  winds.  At  these  stations  the  greatest  dailv  velocities 
;;V  r?r.™°?^  i't'«^'"i'l^''l  (luring  the  passage  of  this  area,  namely,  Nagasald,  on  the 

-'!' '^"*1  '1'"'^".,  on  lh(-  ;!(!,  -JdO  miles  ;  at  the  former  station  on  the  1st  rainfall 
'^T  VriV^.?^^*^^  ''''^^  ivconlrd  Nvilli  SK.  an.l  S.  winds.  On  the  5th,  S.  S.  Peking  in  35^ 
W.  reports  liaroinrlcr  29.70,  win.l  SSW.,  41  miles,  veering  on  the  Mh,  to  N.  by 
\\.2o  miles.  No.  IX  was  acconipaniod  by  SW.  gales  along  the  Voast  of  Alaska  from 
the  Ist  to  the  4tli,  the  maxiniuni  velocity  of  the  month,  SW.  74  miles  per  hour  beiuo- 
registered  at  St.  Michai'l's  on  tlu^  2d.  No.  XII,  described  iu  the  Monthly  W(-athet- 
Iteyiew  lor  August,  1S7S,  as  U,^^  aiva  No.  IV,  was  accompanied  in  its  passa-e  over  the 
.'astern  portion  of  111,,  rnil,.,!  Slal.x  l.y  .■xcce.lingly  severe  thnudor-stornis,  and  by  a 
desfractivc  tornado  at  W  aliinglor,!.  fonn.  No.  XVI,  descril)ed  as  low  area  No.  VHI, 
iiillic  rcyicw  tor  A  iii;ns( ,  1  s7s,  wliicli  dcyolojied  into  a  hurricane  oyer  tlio  \yosteru 
];'"'"" •■I'll'  "I'  M''xi'-o  on  tlw  llilli  and  17tli.  No.  XVII  (No.  VI,  Anoust 
Ucvicw),  acconipanicl  s,n,.|v  .^aloson  the  19lh  and  20th,  from  3,->°  N.  to  tlu'  GiiTf  of 
Saiiil  Lawrvn.  r.an.i  l.rl  u  ,cn  ( In- niia  idians  of  .5.-,°  and  (ib' W.  No.  XX  was  ,,n il  e  sey r.v 
111  111''  i(-ion  ol  lln,is.Mi-s  l;ay  and  J»a,yiN  Slraits,  a.  vessel  beino-  ,l,i\,.n  aslioiv  on  (Ii,', 
w<-sl  .'oast  oniu.ls,,n's  lias  dniinga  lieayy  NK.  gale  on  tbe  2;!(r,  and  on  11,,' -J.-.tli  inrl,. 
on. logical  ol,s,  rvalion.s  on  Iniar,!  ( 1„.  scho.nier  l-|oivnce  in  Da.vis  SIrails  urn-  onntird 
on  arromil  ol  "  l„.aN>  slorni."    No.  X  X  |  ovr,-  Ihr  ,-asl  Allanlir  on  111,'.  ISII,  ami  i;)(h. 

No.XW  ov,r  (!„.   II,  I'a.iliron  I  ho 'j:,!  1,.     No,  X  W  I ,  w  I.  i.l,  ,.roo,vss,,  1  v<tv  slow  1  y 

asa  nimranrol  ,^,val  srv.aKy  Iron,  Ihc  iiahama.s  lo  I  he  lirnnn.las  ;  it  w.as  eiu'oun- 
tored  '>»  "'.•;•'' 7(;-  W.,  on  t  he  2(il  li,  29^  N.  71'-'  W.,  27th,  iu  31°  N.  71°  W. . 
r" 'o  yv  pasN.'d  ov.-r       JJornuidas,  and  on  the  29th  was  encountered  in  36°  N. 


TI'.MrKUATUKK  OK  VllK  AIU. 


('  inpeia  ures  for  March,  1880,  are  shown  by  the  isothermal  lines  upon 
•  iiaii  No.  II.  As  is  sliowii  by  the  table  of  ayerage  temiieraturtvs  on  that  chart  (be 
^••oipi'ialmi'  was  alM.v.'  Ili('  inirnial  in  all  .lislricts  IVoiii  (ho  Mississii)pi  vall.^y  east- 
,'lVlnVl',,  i'-     '  ''^''''I'l  N''w  Mnglaml,  Saint  l.a,wn;iu'e  yall.-y,  ami  Caua- 

Iu  llic  I'lalc.-Mi  ami  \i,u  k\  M,niii(;iin  districis,  Missouri  and 
bed  biy.a  ol  i,,.  NnrI  ,  ^al I,. ys,  and  on  iUr  V-.u  UU-  ,  o;,s(,  Uu'  teniperatnro  was  below 
^11.  noinial.     I  !„■  ...iv.alrsl  cscrss..!  (nnpoial  in  v  pivxaiir.l  in  I 'lorida,  a  nd  the  greatest 

■    I  h'.'v'hi'''''  lli-^yMiiadian  M:n,          I 'rov  nnvs,  ,V'.9  b.-low  ;  KV.I  Kiyer 

I  ^  '  ,  I  •'"'■\;„''  ■'  '"'lo^v;  l>or(  land,  Or,-.,  (;■  ,(•,  1,,-low;  NorIb  UocUy  Mountain 
M  '",','  '  ■;  ■    '  li"  ('oniperainr.i  lias  Ii.'.mi  nnnsnally  l,)w  iVoiii  (ll(^  nortl'ieni  half  of 

Hio  1  .a.ali..  (  „;,sl  ivgion  castwiml  to  the  K',.,|  h'iveroC  (lu-  North  yalley.  The  (able  of 
romparal  iye  Icinpcialnies  lor  (hesev.'ral  districis  is  printed  on  the  right  side  of  (aiart, 

wiST''  'cw'f '•«'""«--^«/»«  ■•  f.6°  at  I'ortland.  Kcu)  JlamHphire:  37°  n(,  Mount, 
Washington  and  57°  at  •Dunlmrton.    Wrmont :  53°  at  Bnrllngton  and  (53°  at  'Cliar- 
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lotte.  Massachusetts:  72'^  a^t  Boston.  llJiodc  Island :  60°  a.t  Kewiyort.  Connecticut:  69° 
at  New  Haven.  Neiv  Yorlc :  70^  at  New  York  and  58°  at  Oswego.  Neio  Jersey :  73° 
at  Barnegat ;  74°  at  *Trenton,  *Vinelan(l,  and  *New  Lisbon.  Pennsylvania:  75°  at 
PhiladeliJliia  and  69°  at  *Catawissa.  Delaware  :  73°  at  Delaware  Breakwater.  Mary- 
land: 76°  at  Baltimore  and  *Emmittsburg.  District  ofColumhia:  79°  at  Washington. 
Virginia:  81°  at  Norfolk  and  77°  at  Lynchburg.  West  Virginia:  71"  at  Morgantown. 
North  Carolina :  82°  at  Wilmington,  79°  at  Charlotte,  and  83°  at  *Weldon.  South 
Carolina  :  80°  at  Charleston  and  82°  at  *Aiken.  Georgia :  85°  at  Savannah  and  84° 
at  Augusta.  Florida  :  87°  at  Key  West,  79°  at  Pensacola,  and  93°  at  *Houston.  Ala- 
hama:  85°  at  Montgomery.  Mississippi:  85°  at  Vicksburg.  Louisiana:  81°  at  New 
Orleans  and  85°  at  *Poiut  Pleasant.  Texas :  99°  at  Eagle  Pass,  97°  at  Rio  Grande 
City,  87°  at  Stockton,  84°  at  Denison,  86°  a,t  Fort  Elliott,  80°  at  Indianola,  and  104° 
at  *Fort  Ringgold.  Ohio  :  70°  at  Cincinnati  and  63° at  Cleveland.  Kentucky:  77° at 
Louisville.  Tennessee  :  76°  at  Memphis  and  Knoxville.  Arlansas  :  78°  at  Little  Rock 
and  *  Mount  Ida.  Michigan  :  57°  at  Port  Huron  and  48°  at  Escanaba.  Indiana :  70° 
at  Indianapolis  and  7G°  at  *Laconia.  Illinois  :  71°  at  Cairo,  60°  at  Chicago,  and  75° 
at  *Anna.  Missouri:  76°  at  Saint  Louis  and  84°  at  ^Corning.  Kansas:  85°  at  Dodge 
City  and  *Wellington,  76°  at  Leavenworth.  Wisconsin  :  60°  at  La  Crosse.  lo^va :  80° 
at  Des  Moines  and  *Logan.  Nebraska :  80°  at  North  Platte  and  79°  at  Omaha,  84°  at 
*Howard.  Indian  Territory  :  88°  at  Fort  Sill  and  78°  at  Fort  Gibson.  Minnesota :  62° 
at  Saint  Paul  and  55°  at  Duluth,  54°  at  Breckinridge.  Dakota :  68°  at  Fort  Buford 
and  Yankton,  45°  at  Pembina,  and  72°  at  *01ivet  and  *Morriston.  Colorado  :  73°  at 
Denver  and  25°  at  Pike's  Peak,  70°  at  *Fort  Collins.  New  Mexico  :  81°  at  La  Mesilla 
and  63°  at  Santa  F6.  Wyoming :  69°  at  Cheyenne.  Utah  :  62°  at  Salt  Lake  City  and 
51°  at  *Coalville.  Nevada:  84°  at  *Tulasco  Wells,  65°  at  Winnemucca,  and  .56°  at 
Pioche.  Arizona :  87°  at  Tucson,  78°  at  Fort  Verde  and  72°  at  Fort  Aiiache.  Idaho : 
64°  at  Boise  City.  Montana:  72°  at  Fort  Keogh  and  68°  at  Fort  Benton.  California : 
88°  at  *Livermore,  78°  at  Red  Bluff,  69°  at  San  Diego.  Oregon :  58°  at  Portland  and 
69°  at  Umatilla.    Wasliingto7i  Territory  :  58°  at  Olympia. 

Minimum  temperatures. — Maine:  — 1°  at  Eastport  and — 5°  at  *Orono.  Nerv  Hamp- 
shire :  — 13°  at  Mount  Washington  and  — 1°  at  *Dunbarton.  Vermont :  — 1°  at  Burling- 
ton and  — 4°  at  *  Lunenburg  and  *Newport.  Massachusetts :  12°  at  Boston  and  Spring- 
field and  2°  at  *South  Leo.  Rhode  Island:  14°  at  Newport.  Connecticut:  12°  at  New 
Haven  and  10°  at  *Southington.  Neto  York :  16°  at  New  York  and  8°  at  Oswego,  1° 
at  *Plattsburg  Barracks  and  — 2°  at  *Madi8on  Barracks.  Neiv  Jersey :  18°  at  Barnegat 
and  Atlantic  City,  13°  at  *Newark.  Pennsylvania :  18°at  Pittsburgh  and  6°  at  *Franklin. 
Delaivare :  25°  at  Delaware  Breakwater  and  22°  at  *Dover.  Maryland :  22°  at  Balti- 
more and  13°  at  *0wing8' Mills.  District  of  ColumUa :  21°  at  Washington.  Virginia: 
27°  at  Norfolk,  30°  at  "Lynchburg  and  18°  at  *Mouut  Solon.  West  Virginia :  20°  at 
Morgantown  and  *  Helvetia.  No7-th  Carolina :  33°  at  Charlotte  and  31°  at  Kittyhawk, 
25°  at  *Franklin  and  *Highlands.  South  Carolina :  40°  at  Charleston  and  37°  at 
*Aiken.  Georgia :  43°  at  Savannah,  35°  at  Augusta  and  34°  at  *Gainesville,  32°  at 
*McPherson  Barracks.  Florida  :  63°  at  Key  West  and  40°  at  Pensacola,  36°  at  *Fort 
Barrancas.  Alabama:  35°  at  Mobile  and  Montgomery  and  34°  at  *Green  Springs. 
Mississippi :  35°  at  Vicksburg  and  34  at  *Fayette.  Louisiana :  42°  at  New  Orleans 
and  34°  at  Shreveport,  38°  at  *  Point  Pleasant.  Texas :  32°  at  Indianola  and  Rio 
Grande  City,  24°  at  Eagle  Pass,  15°  at  Stockton,  14°  at  Denison  and  —2°  at  Fort 
Elliott.  Ohio:  28°  at  Cincinnati  and  15°  at  Cleveland,  8°  at  *North  Lewisburg. 
Kentucky :  27°  at  Louisville.  Te.nnesssee :  29°  at  Nashville  and  28°  at  *Clarksville  and 
*Ashwood.  Arkansas :  32°  at  Little  Rock  and  28°  at  *Mount  Ida.  Michigan :  — 16°  at 
Escanaba,  —8°  at  Alpena,  11°  at  Detroit  and  Port  Huron.  Indiana:  21°  at  Indian- 
apolis and  18°  at  *  Wabash.  Illinois:  28°  at  Cairo,  19°  at  Chicago,  and  10°  at  *Anna. 
Missouri :  23°  at  Saint  Louis  and  — 4°  at  *Oregon.  Kaiisas :  —8°  at  Dodge  City  and  4° 
at  Leavenworth,  — 4°  at  *Creswell.  Wisconsin:  — 1°  at  JUa  Crosse,  10°  at  Milwaukee, 
and  — 12°  at  *Neillsville.  Iowa :  —3°  at  Des  Moines,  — 21°  at  *  Vail,  19°  at  *Glenwood, 
and  18°  at  *Logan.  Nebraska :  — ^21°  at  North  Platte  and  — 7°  at  Omaha.  Indian 
Territory :  — 10°  at  Fort  Sill.  Minnesota  :  —30°  at  Breckinridge,  —18°  at  Duluth,  and 
— ^7°  at  Saint  Paul.  Dakota :  —31°  at  Pembina,  — ^23°  at  Forts  Buford  and  Stevenson, 
and  —16°  at  Yankton.  Colorado :  —10°  at  Denver,  —14°  at  Pike's  Peak,  and  —12°  at 
*Fort  Collins.  Neiv  Mexico  :  24°  at  La  Mesilla  and  0°  at  Santa  ¥6.  Wyoming:  — 17° 
at  Cheyenne  and  — 42°  at  *Fort  Fred  Steele  and  —34°  at*Fort  Fetterman.  Utah :  5°  at 
Salt  Lake  City  and  —20°  at  *  Coalville.  Nevada :  2°  at  Winnemucca  and  5°  at  Pioche,  0° 
at  *Carson  City  and  2°  at  *Tu]asco  Wells.  Arizona :  30°  at  Florence  and  Phoenix,  11°  at 
Prescott,  and  18°  at  Fort  Apache.  Idaho  :  10°  at  Boise  City.  Montana :  —24°  at  Fort 
Keogh,  —18°  at  Fort  Benton,  and  —22°  at  Virginia  City.  California :  19°  at  Campo,  39° 
at  San  Diego  and  San  Francisco,  31°  atVisalia,  28°  at  Red  Bluff,  15°  at  *Fort  Bid  well; 
and  — 10°  at  *Truckee.  Oregon :  12°  at  Umatilla,  19°  at  Roseburg,  25°  at  Portland,  and 
—4°  at  *Fort  Harney.    Washington  Territory:  23°  at  Olympia. 

Ranges  of  temperature  at  Signal  Service  stations. — The  monthly  ranges  will  appear 

*  Those  marted  with  a  star  (*)  are  reported  by  TJ.  S.  Army  post  surgeons  or  volnntary  observers. 
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fi-om  an  examination  of  the  maxima  and  tlie  minima  just  given.  The  greatest  daily 
ranges  vary  in  New  England  from  21=  at  Wood's  Holl,  27°  at  Springfield,  Mass. ,  to  51°  at 
Eastport  and  42°  on  Moimt  Washington.  For  Middle  Atlantic  states  from  23°  at  Sandy 
Hook  and  New  York,  25°  at  Albany  to  32°  at  Norfolk.  South  Atlantic  states,  16°  at 
Portsmouth,  N.  C,  26°  at  Atlanta,  28°  at  Jacksonville  to  31°  at  Augusta.  Eastern 
Gulf  states,  13°  at  Key  West,  21°  at  Cedar  Keys  to  26°  at  Pensacola  and  33°  at  Mont- 
gomery. Western  Gulf  states,  19°  at  Galveston,  25°  at  Little  Eock,  27°  at  Vicksburg 
to  37°  at  Corsicana.  Tennessee  and  Ohio  valley,  22°  at  Cairo  to  29°  at  Morgantown 
and  Nashville,  and  36°  at  KnoxviUe.  Lower  Lake  region,  24°  Buffalo  to  27°  at 
Detroit  and  Eochester  and  30°  at  Oswego.  Upper  Lake  region,  26°  at  Chicago,  32° 
at  Port  Huron  to  35°  at  Duluth  and  50°  at  Alpena.  Upper  Mississippi  valley,  24°  at 
Springileld,  lU.,  27°  at  Davenport  to  36°  at  Saint  Paul  and  38°  at  Des  Moines.  Eed 
river  of  the  North  valley,  35°  at  Pembina  and  43°  at  Breckinridge.  Missouri 
valley,  32°  at  Leavenworth,  39°  at  Yankton  and  Bismarck  to  43°  at'  Fort  Buford. 
Texas,  30°  at  Denison  and  Eio  Grande  City  to  45°  at  Concho.  Eastern  Eocky  Mount- 
ain slope,  35°  at  Fort  Gibson  to  44°  at  Dodge  City,  49°  at  Fort  Elliott  and  52°  at 
North  Platte.  Middle  Plateau  district,  29°  at  Pioche,  32°  at  Boise  City  and  Salt  Lake 
City  to  42°  at  Winnemucca.  CaHfornia,  20°  at  San  Francisco,  30°  at  Sacramento 
and  VisaHa  to  33°  at  Los  Angeles  and  37°  at  Eed  Bluff. 

Frost  has  generally  prevailed  to  the  31st  along  the  entire  Eocky  Mountain  slope 
southward  to  latitude  35°  and  eastward  to  the  Atlantic  ocean ;  southward  of  that 
parallel  the  following  cases  are  reported:  Near  May^jort,  Fla.,  light  on  the  30th: 
Savannah,  Ga.,  light  on  the  30th  and  31st.  slightly  injuring  plants  in  low  places; 
Augusta,  Ga.,  25th,  26th,  30th,  31st,  heavy  frost,  damaging  gardens;  Claiksvillo,  Tex. 
14th  to  17th,  materially  injuiing  corn,  fruit,  and  garden  vegetables :  14th  to  17th  New 
Ulm  and  Austin,  Tex.;  Mesquite,  13th  to  15th,  killed  corn  planted  in  February, 
destroyed  all  early  fruits;  Melissa,  Tex.,  14th,  15th,  gardens  injured;  Aiken,  S.  C. 
31st;  Mississippi,  17th,  near  Fayette;  Quitman,  Ga.,  3l8t,  light  on  low  grounds; 
Gainesville,  Ga.,  17th,  23d,  24th,  and  on  30th,  31st  killing  beans  and  tomato  tops; 
Houston,  lla.,  29th,  30th;  Green  Springs,  Ala.,  17th,  30th.  On  the  Pacific  coast  frost 
was  frequeut  to  end  of  month  in  the  uorthoin  half— in  California  it  has  been  reported 
as  tollows:  Sahuas  City,  fi-equent;  Mount  Saint  Ilolcua,  4th,  (8th,  hardy  orange  trees 
killed  to  the  ground,  other  trees  seriously  iiijuio<l) ;  Lompoc,  frequent.  Pofnt  San 
Jose,  loth,  16th  ;  Caliente,  25th,  freezing  Euralypli  trees ;  at  Charleston,  S.  C,  30th, 
«liglill,v  iiuunn-gai-(lrii  vri^rtMcs-  at  Cliai  lotto,  N.  C,  31st,  injuring  fruit  trees  and 
\--(  t;il.lcs;  Allaii(a,  (la,,  hiii,  -JDlli  ;  'i'.'xas,  Fredericksburg,  lOth  to  19th,  killing 
all  %r-,i:ihlcs  and  lujiinii-  wlical  badly;  ISoorno,  Mth  to  16th,  very  severe,  doing 
(Mnf,i(lrralilr  (laiiia-c  ii>  xc-cl al  ion  ;  ,San  AnUmio,  16th,  serionslv  daniauing  fruit  and 
ciop.s;  llval.U',  Jirarkrllsvill,-,  J-Jll.,  killing  all  vegetables;  Pilot  Point,  1.5th, 

damaging  vrgc(al.lc,s  and  Iniil  ;  Cm,  ho,  26lh;  Castroville,  13th,  16tli,  injuring  fruit 
aiK  <T..i>s;  iM„nl,u,,in,'ry,  Ala.,  •Jlhli,  ;!(lih,  in  country  near;  Little  Eock,  Ark.,' 17  th  ; 
indiaiiola,  J  v\.,  If.lli,  liilli.  >         >  > 

-m'"^  .^''I"''-''!  "I'  parall.'l  :;:  .    In  N.u'tli  Caroliu.a,  at  Weldon,  23d;  Lenoir, 

^..tli,  .>lsl;  Malrsvill,.,  -.'..lli,  :U)lh;  (liarl.,11..,  :!li|li  ;  in  Tennessee,  at  Ashwood,  25th; 
lexas,Mrl,ssa  111,,  151 1,  :  Anslin,  lllhl..  I7U,;  ( 'asl  n.v  illo,  15th  ;  San  Anl,.nio  16th 
ton  J;'^-.  '  ■■''"'""'^'^  I  -""I  .^an.los,.,  ir,M,;  San  1 'ranriso,,  II  h,  si.lrwnlks  iVo/.On 
12th,  29(1,;  Sar,a,„.„l,.,  |r,ll,;  Los  Anyrle.s,  KUI,.     Georgia:  Augusta,  31st. 

rnnciriTATioN. 

The  general  distribut io,,  of  tll(^  rail, fall,  including  melted  snow,  for  Marcli,  1880  is 
1  Inslrated  npm,  chart  N...  Ill,  ae.a„atrl,v  as  i-ossihlo  tn,,,,  ah,,,,  |.  ,v|„„.|s.  This 
,1,.iit  shows  ll,„  aiv.-i-  „l  n,aM, ,,,.,„  pivia  pi  I  :,,|  i,,,,  ovc^r  Trn,,,'ss,v,  ,„u  I  I,,',  ,,  Mississippi. 
Alaha,,,,a  a,,.l,,,,rlhw,.sl,.,,,(h.,,,gia.  Tl„.  ,„i  ni.nnn,  pre.,  pi  ( at  ion  in  a,,,,,,,,,  I  s  h-ss  than 
'    '•  'ly'MI,..  rinl.a,,,  11,,^  i;,„.Kv  Mo„„la.i,i  distriels,  a  portion  otlhe  c.-ntral 

i\l,ss,„,r,  ;,„,l  II,,.  ..,,..,1,.,  |,;,,(  ,,r  ll„.  M,ss,„,,i  vall.^y.     In  the  lert-l,a„,l  .■orn.'r  of  (lie 
"  V  a  lalil,.  ,.l  :i\,.,;|M„  r;ii„l:|,ll,s  (or  (ll,^  inon(Ji  of  Maivh.  Largo 

a\  ,'ia';,-       1 1,,'  luvsiiit  ,,,o,,(li  :iro  r(\|)()r(,ed  from  (lie  (i,,l('  slalcs  and 
■ a, -';li..h|  .  N.M.sM  l,<Mi,  ll,,<  Mi,l(llc  Adaiillc  s(a(.es,  and  tlu^^'on(ll  I'aride 
\  "  '  """  -III  "Una  ,l,,;t,  i,Ms  ,lill.Mvnces  t\w  reported,  being  small  ,'x,aM>t  in 

JM  u  iai,-lai,,l,  \,u^^ry      :;;„„,, a  valley,  (  |„.  NorU,  and  Mi(ldl(^  I'aei lie  C.ast  ivm.,,s. 
M  l''^^"''  '''     '!!'■'  "'"■'■'^"ih  T<'x.,  2.111  inelies  in  10  ho,, ,  s  a,,„l '.'(l  ,7,,,, „ I  ..s  ; 

,,'  ■''  ' '^Y,  I  .'  '  '''  l"iiiis.  3(1,  Mcnipiiis,  1.28  inch, 's  i,,  S  ho, lis  ;  lal(l,> 
"/  r  I ;         '  ""  '['''^J]'  ^,  l''ranklin,  N.  C,  2.(.;0  inches  in  22  hours; 

,,  n    '''(hM'  HI  .  ",'  I'iKljl'Uxls,  N.  C,  2.70  inches  in  21 

;  'I'll  II,  "■•'■^  inch  (ni(,!(cl  snow)  i,,  4  u.mvH  and  15  niinnles.  7ili,  Austin, 
I  U    n,.i;  u  "  "'  "^"b         Orleans,  2.H1  inches  in  8  hours  ;  (?alveston, 

LI   '    iu^  l-"^  ineliesin  8]ionrs;  FayoMe,  Miss.,  2.,S(i 

Hlw.;,,.:  i^r  ^•""<'«^'' 'J".  <;  ';•.,  SHli,  2.G5  inches  in  22  hours  M.d.ile,  3.19  i.  cl.,^3 
lubhouiH,  Montgomery,  1.34inchoaiu8hoiu-8;  Charlotte,  N.  C,  i.69inch  vsin  8hours. 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


729 


10th,  PointPleasant,  La.,  2.51  inclies  Green  Springs,  Ala.,  10th,  11th,  1.97  inches  in  18 
hours ;  Forsyth,  Ga.,  10th,  11th,  3.10  inches  in  25  hours.  11th,  Little  Rock,  Ark.,  2.11 
inches  in  16  hours;  Corsicana,  Tex.,  1.58  inches  in  8  hours;  Vicksburg,  10th,  11th,  2.27 
inches  in  1(5  hours ;  Augusta,  1.53  inches  in  8  hours ;  Demsou,Tex. ,1.20  inches  in  8  hours ; 
Point  Pleasant,  La.,  3.00  inches;  Mount  Ida,  Ark.,  3.20  ruches  in  22  hours;  New  Ulm, 
Tex.,  10th,  11th,  3.75  inches,  Atlanta,  1.02  inches  in  8  hours;  Melissa,  Tex.,  2.00  inches 
in  9  hours ;  11th,  12th,  Statesville,  N.  C,  3.10  inches  in  18  hours ;  Ashwood,  Tenu.,  2.75 
inches  in  24  hours.  12th,  Nashville,  2.78  inches  in  16  hours ;  Memphis,  2.75  inches  in 
8  hours;  Atlanta,  1.13  inches  in  8  hours;  Austin,  Tenn.,  2.74  inches ;  Gainesville,  Ga., 
13th  to  16th,  5.72  inches  in  82  hours.  13th,  Montgomery,  1.52  inches  in  8  hours ;  Frank- 
lin, N.  C,  14th  to  16th,  4.10  inches.  14th,  Fort  Barrancas,  Fla.,  2.48  inches  in  9  hours. 
15th,  Chattanooga,  1.83  inches  in  8  hours;  Knoxville,  1, 05  inches  in  8  hours ;  Vicksburg 
(14th,  15th),  4.63  inches;  Pensacola,  Fla.,  1.25  inches  in  7  hours;  Point  Pleasant,  La. 
(14th,  15th),  5.01  inches  in  37  hours;  Austin,  Tenn.,  2.80  inches.  16th,  Highlands,  N. 
C,  2.55 inches;  Montgomery,  Ala.,  1.67  inches  in  6  hours;  Pensacolai,  Fla.,  1.64  inches 
in  6  hours  and  20  minutes ;  Green  Springs,  Ala.,  14th  to  16th,  4.95  inches  ;  Fort  Barran- 
cas, Fla.,  2.09  inches  in  10  hours,  Atlanta,  1.32  inches  in  8  houi's.  18th,  Point  Pleasant, 
La.,  2.00  inches  in  8  hours;  ShrevexDort,  1.40  inches  in  6  hours;  Fayette,  Miss.,  2.10 
inches.  19th,  I'orsyth,  Ga.,  9.20  inches  in  8  hours ;  Augusta,  1.71  inches  m  6  hours  ; 
Smithville,  1.22  inches  in  8  hours;  Chincoteague,  Va.,  1.43  inches  in  8  hours;  Cape 
Lookout,  N.  C,  1.73  inches  in  8  hours ;  Portsmouth,  N.  C,  1.82  inches  in  6  and  one-half 
hours.  21st,  New  UIra,  Tex.,  2..50  inches  in  12  hours ;  Galveston,  1.70  inches  in  8  hours  ; 
Castroville,  Tex.,  1.18  inches  in  14  hours.  26th,  New  Corydon,  Ind.,  26th,  27th,  2.29 
inches  in  17  hours ;  Fort  Leavenworth,  Kans.,  1.60  inches  in  6  and  one-half  hours, 
27th  Cleveland,  Ohio,  0.50  inch  in  12  minutes:  Detroit,  1,20  inches  in  8  hours ;  Indianap- 
olis, 2.27  inches;  Chincoteague,  Va.,  1.43  inches  in  8  hours.  31st,  Denison,  Tex.,  1.10 
inches  in  4  hours. 

Largest  monthly  rainfalls,  including  melted  snow. — Point  Pleasant,  La.,  13.16  inches; 
McPherson  Barracks,  Ga.,  12.46  inches;  Franklin,  N.  C,  12.40  inches;  Chattanooga, 
Tenn.,  12.16  inches;  Highlands,  N.  C,  12.00  inches;  Atlanta,  Ga.,  11.87  inches; 
Gainesville,  Ga.,  11.75  inches;  Murphy,  N.  C,  11.70  inches;  Vicksburg,  Miss.,  11.23 
inches;  Green  Springs,  Ala.,  10.76  inches;  Cape  Henry,  Va.,  10.72  inches;  Austin, 
Tenn.,  10.38  inches;  Forsyth,  Ga.,  10.14  inches;  Statesville,  N.  C,  9.90  inches;  Char- 
lotte, N.  C,  9..57  inches;  Princeton,  Cal.,  9.50  inches;  Mobile,  Ala.,  9.41  inches;  Mont- 
gomery, Ala.,  9.26  inches;  New  Ulm,  Tex.,  9.13  inches;  Memphis,  Tenn.,  8.82  inches; 
Fayette,  Miss.,  8.60  inches;  Knoxville,  Tenn.,  8.59  inches;  Ashwood,  Tenn.,  8.50 inches; 
Nashville,  Tenn.,  8.16  inches. 

Smallest  monthly  rainfalls,  including  melted  snow. — Fort  Abraham  Lincoln,  Dak.,  and 
Wickenburg,  Ariz.,  trace;  Fort  Wallace,  Kans.,  0.02  inch;  Punta  Eassa,  Fla.,  0.03 
inch ;  Dodge  City,  Kans.,  0.04  inch;  Cheyenne,  Wyo.,  0.06  inch;  Fort  Union,  N.  Mex., 
0.08  inch;  Prescott,  Ariz.,  and  Socorro,  N.  Mex.,  0.11  inch;  Pioche,  Nev.,  0.12  inch; 
Vail,  Iowa,  0,14  inch;  Stockton,  Tex.,  Mammoth  Tank,  Cal.,  and  Santa  F6,  N.  Mex., 
0.15  inch;  North  Platte,  Nebr.,  0.18  inch;  Whitewater,  Cal.,  0.20  inch;  Fort  Buford, 
Dak.,  and  Denver,  Colo.,  0.21  inch  ;  Tulare,  Cal.,  0.24  inch ;  Howard,  Nebr.,  0.26  inch; 
Browns,  Cal.,  0.27  inch  ;  El  Paso,  Tex.,  and  Fort  Verde,  Ariz.,  0.30  inch ;  Clear  Creek, 
Nebr.,  and  Pembina,  Dak.,  0.32  inch;  Umatilla,  Oreg.,  and  Fort  Fetterman,  Wyo., 
0.35  inch;  Fort  Custer,  Dak.,  0.86  inch;  Winnemucca,  Nov.,  0.37  inch;  Fort  Collins, 
Colo.,  0.38  inch. 

Bainy  days. — The  days  on  which  rain  or  snow  lias  fallen  vary  as  follows:  New 
England,  15  to  24 ;  Middle  Atlantic  states,  14  to  20 ;  South  Atlantic  states,  8  to  20 ; 
Eastern  Gulf  states,  4  to  16 ;  Western  Gulf  states,  12  to  14 ;  Lower  Lake  region,  13  to 
22 ;  Upper  Lake  region,  8  to  18 ;  Ohio  valley  and  Tennessee,  14  to  21 ;  Ui^per  Missis- 
sippi valley,  8  to  17  ;  Missouri  valley,  3  to  11 ;  Red  River  of  the  North  valley,  5  to 
6  ;  Eastern  Rocky  Mountain  slope,  1  to  11 ;  Texas,  2  to  16 ;  Rocky  Mountains,  2  to  10 ; 
Middle  and  Southern  iilateaux,  3  to  15 ;  California,  5  to  9 ;  Oregon,  17  to  19. 

Cloudy  days. — The  number  varies  in  New  England  fi-om  9  to  17 ;  Middle  Atlantic 
states,  9  to  17 ;  South  Atlantic  states,  3  to  19 ;  Eastern  Gulf  states,  0  to  15 ;  Western 
Gulf  states,  13  to  17 ;  Lower  Lake  region,  11  to  15 ;  Upper  Lake  region,  6  to  15 ;  Ohio 
valley  and  Tennessee,  12  to  17  ;  Upper  Mississippi  valley,  6  to  11 ;  Missouri  valley,  2 
to  11 ;  Red  River  of  the  North  valley,  9  to  12 ;  Eastern  Rocky  Mountain  slope,  3  to  13 ; 
Texas,  11  to  20  ;  Rocky  Mountains,  1  to  9 ;  Middle  plateau,  6  to  12 ;  California,  2  to  0. 

Hail. — California:  Mount  Saint  Helena,  24th,  28th;  Princeton,  24th;  San  Diego, 
25th,  size  of  pea;  Sacramento,  3d;  Red  Bluff',  3d,  27th;  Salinas,  3d;  Visalia  and  Point 
Sau  Jos6,  3d,  25th;  Camp  Sheridan,  Nebr.,  5th.  Illinois:  Rockford,  4th;  Mount 
Sterling,  4th,  5th.  Indiana:  Vevay,  5th,  25th;  Logansport,  23d;  Spiceland,  4th. 
Iowa:  Nora  Springs,  3d,  23d;  Fort  Madison  and  Independence,  25th;  Monticello, 
25th,  26th;  Cresco  and  Fort  Dodge,  31st.  Kansas:  Leavenworth,  26th;  Yates  Center, 
7th ;  Holton,  Lawrence,  Independence,  Cedar  Vale,  and  Wellington,  26th ;  at  latter 
place  very  large,  some  stones  1^  to  2  inches  in  diameter.  Massachusetts :  Fall  River, 
16th.    Missouri:  Oregon,  24th;  Corning,  26th.    Nebraska:  De  Soto,  25th.  New 
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Jersey :  Princeton,  28tli.  New  York :  Fort  Niagara,  5th ;  Starkey,  lltli.  North  Caro- 
lina: Weldon,  12th;  False  Cape,  30th.  Ohio:  North  Lewisburg,  4th;  Norwalk  5th- 
Jacksonburg,  10th,  15th,  26th;  Cincinnati,  11th;  Bellefontaine,  4th,  27th ;  Wooster 
and  Ringgold,  27th ;  at  latter  place  covering  ground,  of  all  shapes  and  sizes.  Penn- 
sylvania: Dyberry,  25th.  Vermont:  Woodstock  and  Lunenburg,  5th.  Vii-o-inia- 
Walmit  Grove,  28th,  30th,  31st ;  Cape  Henry  and  Norfolk,  28th.  Idaho :  Boise^City 
11th.  Oregon:  Portland,  11th,  25th;  Umatilla  and  Roseburg,  25th.  Washino-ton 
Territory:  Dayton,  3d.  Dakota:  Fort  Yates,  26th,  27th.  Texas:  Denison,  3lst; 
Galveston,  21st.  Vermont:  Bnrlington,  5th.  Wisconsin:  La  Crosse  25tb  26th 
Kentucky  :  Louisville,  5th.    Georgia  :  Atlanta,  27th.  ' 

Snoiv  fell  frequently  in  the  northern  half  of  the  country  to  the  end  of  the  month. 
At  points  of  special  interest  it  fell  as  follows  :  On  summit  of  Mount  Diablo  Cal  4th 
5th;  Fort  Union,  N.  Mes.,  1st  to  21st ;  Portland,  Ores<-.,  1st  to  16th;  Las  Cruces,  n! 
Mex.,  15th  to  18th  ;  McKavett  and  Uvalde,  Tex.,  14th;  False  Cape,  N.  C.  30th- 
^^i^gista,  Ga.,  12th,  light  spits ;  Lynchburg,  Va.,  12th ;  Melissa  and  Mesquite,  Tex., 

Largest  monthly  snotvfall  in  inches. — California:  Summit,  89;  Cisco,  76;  Truckee 
46.5;  San  Gorgonio,  13.5;  Mount  Washington,  N.  H.,  48.7;  South  Lee,  Mass.,  35; 
Pike's  Peak,  27.9;  Oswego,  25.9;  Alta,  Cal.,  and  Newport,  Vt.,  19;  Duluth  Mich 
and  Springfield,  Mass.,  18.3;  Westborough,  Mass.,  17.5;  Flushing,  N.  Y.,  and  Dun- 


barton,  N.  H.,  16;  Somerset  and  Rowe,  Mass.,  Freehold,  N.  J.,  55T  Soiithington  and 
Grafton,  N.  H.,  15;  Fall  River,  Mass.,  and  Escanaba,  Mich.,  14;  Antrim,  N.  H.,  and 
NeiUsville,  Wis.,  1.3. 

Snoiv  on  (jroimd  at  end  of  month.— On  summit  of  Mount  Washington,  24  to  36  inches; 
on  summit  of  Pike's  Peak,  4  inches;  Westborough,  Mass.,  3  inches;  Auburn,  N.  H.. 
1  inch.  .  '  '  )  ) 

Hain  and  snow  from  a  cloudless  s7,-i/.— Las  Cruces,  N.  Mex.,  18th,  snow ;  Osweoo,  N, 
1.,  15th,  snow;  Woodstock,  Vt.,  6th,  rain. 

RELATIVE  HUMIDITY. 

The  percentages  of  moau  relative  lunnidilv  for  (lie  month  range  as  follows:  New 
England,  62  to  84;  Middle  Atlaiili.'  si  ales,  CO  l,)7:i;  South  Atlautio  states,  63  to  78 : 
Eastern  Gulf  states,  CM  to  75;  AVesleni  (lnlf  stales,  (;7  to  84  ;  Ohio  valley  and  Ten- 
nessee, 57  to  71  ;  Lower  Lake  region,  C(;to7-J:  Tpper  Lake  region,  61  to"  76  ;  Upper 
Mississippi  valley,  r,l)  lo  7(1 ;  Miss,,nri  x  alley,  CO  (o  s-.> ;  Rod  River  of  the  North  valley. 
ilUaiHlill  ;  Kaslern  L'oek  y  Monn  I  a  in  Nl,.|.e,  IC  to  Ct  ;  Texas,  44  to  75 ;  Western  plateau; 
■  '<>  U>      ;  Cahloinia.  IC  lo  7  1  :  Oivoon,  7-.'  lo  SO.    llioh  stations  report  the  following 

cTa,^i's  nol  eoi  iei-ied  for  alliliide:  Mount  Washington,  87.8  per  cent. ;  Cheyenuo, 
42.0  ;  l)<Miver,  lo.  l  ;  \  iiginia  Cily,  r.S.O  ;  Saula  V6,  41.6 ;  Pike's  Peak,  65..5. 

WINDS. 

The  prevailing  .liivelinn  of  llie  winds  for  (he  nionni  of  Mareh,  ISSO,  is  shown  by 

arrows  Hying  willi  lli,.  «  .  hart  No.  II.    The  pirvailing  winds  1  hronuhout  the 

(■(Minlry  e.-isl,  ol  111,.  K-nel.y  .Moiinlaiiis  exee|.l,  in  Texas  and  a  long  I  lu- Soul  ii  Atlantic 
a.iiil  lloiida.  eoasis  were  m  nl  li  \v<.sl  erl  v.  Alon;;-  I  lu^  Allanlie  eoasi  tVoni  Itosloii  south- 
ward lo  Xorlolk  the  prevailing  .liivelion  :il.  every  slalion  was  norlliwest. 

lolal  H,oirn,n,lxoJ  lh,  air.  ■lUr  Collowiiig  are 'the  lareest  lolal  iiiovenienis  reeorded 
m  miles  al  llie  t~.>'^u:\\  Siim,-,.  slalions  diirini;-  the  moul  h  ol'  March,  ISSO:  I'ike's  Peak, 

I.  Delaware  1',,  ea  I,  \v  a  I  er,  l:,,.J(i!l:  Sandy  Hook,  11,1.10;  Cape  Lookout,  i:!.7l5; 
Killyhawk,  r.:,ly'(i;  Tl,alel„.|'s  Island,  l:t,0;).-.;  J iid ianokr,  12,419;  liarneeat,  1y',344 
tape  II, .mN,  |y',|s7  ;  Cap,.  Ilalliras,  ll,;iili;;  Wood's  lloll,  11,913;  Portsiiioiil  h,  N.  C, 

II,  9-.'.  I  h,.,.,.  ,s  no  report  Croin  Monnl  Washington,  owing  to  (Yost  inl(vr('cring  with 
ttie  re^nslirinn  .apparatus,  but  I  lu^  veloeilic.s  oxcceding  50  miles  wcro  n'liorlrd  on  21 
.lays.  I  l„.  loll,, win--  an^  the  highesi  :  :!,!,  (iih,  I2th,'l7th,  and  21111,  NW.  SI  miles; 
-.111,  N.,  90;  -M,  NW.,  93;  5th,  I  III,,  '.'(ith,  NW.,  96;  7tb,  AV.,  102.  The  smallest 
iiuiveiiienls  arc  Nasli\ ill,.,  '.',:i|4  ;  l),.adwood,  2,337;  Rosoburg,  Oreg.,  2,883;  Tucson, 
Aii/,.",h,.; ;  Uvalde,  T.'N.,  'J,!):!;i;  Visalia,  C.'il.,  3,034;  La  Mcsilla,  N.  Mox..  3,218; 
J.ynehl.nr-,  \  a.,  iV-'.-'C  ;  i',,i  t  nnlor,!.  Dak.,  3,300;  Los  Angeles,  Cal.,  3,622. 

/.oral  xlorms  1 ,  „l  la  na  pol  is,  In,!.,  .Ill,,  a.hont  1().:!()  p.  m.  a  severe  tornado  visited  tho 
(■ily,  iiassiiiM-  I  |||,,ii;_di  111,,  iiordn.rn  sclion,  in  adireetiou  from  southwest  to  ii.irthoast. 
J  he  sloriii  elonil  appi  ared  as  an  iuiincnso  dark  iua,sH  with  !i  loiiy;  (riiiik  (-xtcudiug 
•  lowiiward  toward  the  earth,  and  aceomiiaiiied  by  ii  loud  nimr.liiii;  noise  like  an 
apiiioac.hing  train  of  cars.  Tho  eloml,  <luring  its  jirogressive  mov<-meiil,  i>iiisuod  a 
/ig/,ii,g  <;our.se,  alternately  ohauging  IVom  NH.  to  SE.,  which  was  iudi.'ated  by  (ho 
ikhns.  1  ho  destrnctiou  to  property  was  est  imated  at,  fllOlkOOO.  Alto,  lud.,  4(b,  about 
JUp.  in.  Hoverowind  and  rain  storm,  one  houM(<  deslrovecl  and  its  nine  occupants  in- 
jured—one  latally.  Lii.  Fayette,  Ind,,  4tli,  about  10  p.  in.  heavv  wind  and  rain  storm, 
causing  considerahle  damag(^.    Sp.Mi.'er,  Ind.,  Illi,  about  10  p.  m,  heavv  wind  iin.l 
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rain  storm,  I'euces  and  out-buildings  destroyed.  Liberty,  Ind.,  5th,  a  very  severe  wind 
and  rain  storm  from  the  west  in  the  early  morning,  causing  considerable  damage. 
Toledo,  4th,  11.15  p.  m.  a  severe  tornado  passed  over  the  city  from  southwest  to  north- 
east, causing  immense  damage  to  property,  killing  two  persons  and  injuring  several 
others.  At  several  points  in  the  storm's  path  the  rotary  movement  from  right  to  left 
of  the  destructive  winds— a  characteristic  feature  of  the  tornado— was  developed,  as 
shown  by  the  direction  of  the  debris.  Persons  who  were  out  during  the  storm  reported 
vivid  lightning  and  heavy  thunder  in  the  south  and  southwest.  Shortly  before  the 
storm  broke  upon  the  city  the  barometer  fell  rapidly  and  the  atmosphere  was  deci- 
dedly close  and  oppressive.  Madison,  Ind.,  5th,  at  2  a.  m.  a  heavy  wind  and  rain  storm, 
causing  great  loss  of  propert^y.  Clayton,  Bourbon  County,  Alabama,  15th,  a  very 
severe  storm  of  wind  and  rain'during  the  night  delayed  all  railroad  communication  in 
the  vicinity,  and  trees  and  fences  were  generally  destroyed.  One  house  was  com- 
pletely demolished,  and  others  more  or  less  damaged.  Pike  County,  Alabama,  18th,  a 
destructive  tornado  was  reported  to  have  passed  across  the  southern  portion  of  the 
county  during  the  evening,  causing  great  damage  to  timber  and  fencing,  and  blowing 
down  and  unroofing  houses.  The  tornado  struck  about  three  miles  west  of  Smilie's 
bridge  on  Corench  River,  and  took  an  easterly  course  for  a  distance  of  ten  miles,  when 
it  disappeared.    The  buildings  and  fences  on  fourteen  plantations  were  scattered  in 

'^The  following  notes  are  of  interest  respecting  the  unusually  heavy  wind  storms  of 
the  26th  and  27th :  Las  Cruces,  N.  Mex.,  26th,  very  violent  sand  storm,  filling  the  air 
with  dust.  Omaha,  Nebr.,  26th,  very  sudden  and  violent  west  wind,  overturning 
buildings ;  27th,  heavy  wind  still  continued,  three  houses  blown  down— many  unroofed ; 
dummy^traius  could  not  cross  railroad  bridge  during  the  day.  Leavenworth,  Kans., 
27th,  blinding  dust  storm  ahiiost  obscuring  the  sun  at  10  a.  m.  Fort  Gibson,  Ind.  T., 
27th,  violent  wind  storm,  blowing  down  flag-staff  at  post  and  injuring  buildings 
slip-htly;  Fort  Davis,  Tex.,  violent  sand  storm;  Corsicana,  Tex.,  severe  wind  storm, 
dofng  considerable  injviry  ;  Saint  Louis,  27th,  wind  SW.  60  miles  at  8  a.  m.,  and  sev- 
eral times  during  the  day  reached  a  velocity  of  48  miles;  Keokuk,  Iowa,  27th,  violent 
wind  storms,  SW.  37  miles ;  Davenport  and  Dubuque,  Iowa,  and  Springfield,  111.,  27th, 
violent  thunder  storms  with  heavy  wind,  remarkable  fall  in  the  barometer ;  Milwau- 
kee, Wis.  27th,  wind  40  miles  E.  and  barometer  lowest  on  record ;  much  damage  to 
city  property  and  shipping ;  Knoxville,  Tenn.,  27th,  violent  SW.  wind,  blowing  down 
saw  mill,  killing  one  man  ;  Morristown,  Dak.,  27th,  high  wind  storm  unroofing  build- 
ings; Louisville,  111.,  27th,  most  violent  wind  storm  in  many  years;  New  Corydon, 
Ind.  27th,  very  violent  gale,  estimated  velocity  60  miles;  Muscatine,  Iowa,  27th, 
worst  storm  of  wind  and  rain  that  has  ever  visited  this  section,  barometer  remarkably 
low  Lawrence,  Kans.,  27th,  violent  wind  storm,  maximum  velocity  70  miles,  from  3 
to  5 'a.  m.-,  Wellington,  Kans.,  27th,  severe  NW.  gale,  much  damage  to  buildings; 
Cedar  Vale,  Kans.,  26th  and  27th,  violent  gale,  much  damage  to  fences,  trees,  and 
buildim»-8 ;  Ashley,  Mo.,  27th,  high  wind,  blowing  down  trees  and  fences ;  Pierce  City, 
Mo.,  27tli,  2  a.  m.,  high  wind  from  the  NW.,  blowing  down  much  fencing ;  Genoa,  Nebr., 
26th,  violent  wind  storm  from  the  west ;  How^ard,  Webr.,  27th,  most  violent  wind  storm 
for  many  years,  dust  gathered  in  drifts  from  1  to  2^  feet  in  depth ;  Ringgold,  Ohio, 
27th,  heavy  wind  and  hail  storm.  Professor  Nipher  reports  this  storm  as  the  "  most 
remarkable  phenomenon  of  the  month.  It  covered  the  entire  state,  except  the 
extreme  southern  part.  The  atmosphere  was  filled,  during  the  whole  day,  with  a  fine 
o-rayish  dust,  which,  in  tlio  western  part  of  the  state  and  in  eastern  Kansas,  was  so 
dense  as  to  obscure  the  light  of  the  sun  and  to  render  objects  invisible  at  a  distance 
of  from  100  to  300  yards.  The  wind  was  very  high,  coming,  in  most  cases,  from  the 
west  and  northwest."  ^        ^  ^  . 

Sand  sfO)-TOs.— Fort  Garland,  Col.,  12th  (13th  violent).  Umatilla,  Oreg.,  5th,  most  vio- 
lent; maximum  velocity,  62  miles  W.  at  12  and  12.30  p.  m.,  accompanied  with  elec- 
tricity so  intense  that  it  was  impossible  to  touch  anemometer  wire  or  battery  without 
experiencing  severe  shock;  25th,  very  violent  and  accompanied  with  much  electricity. 
Las  Cruces,  N.  Mex.,  26th;  Davis,  Tex.,  27th;  Fort  Yuma,  7th,  25th. 

VERIFICATIONS. 

Indicatioih'i.— The  detailed  comparison  of  the  tri-daily  indications  for  March,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  per- 
centage of  verifications  to  be  85.4  per  cent.  The  percentages  for  the  four  elements 
are:  Weather,  87.1;  direction  of  the  wind,  82.1;  temperature,  86.0;  barometer,  86.1 
per  cent.  By  geographical  districts  they  are:  for  New  England,  85.5  ;  Middle  states, 
86.6 ;  South  Atlantic  states,  87.0 ;  Eastern  Gulf  states,  84.4 ;  Western  Gulf  states,  79.4; 
Lower  Lake  region,  87.3;  Upper  Lake  region,  87.1;  Tennessee  and  the  Ohio  valley, 
83.7;  Upper  Mississippi  vallev,  85.6;  Lower  Missouri  valley,  87.2;  Northern  Pacific 
coast  region,  77.5 ;  Central  Pacific  coast  region,  87.5 ;  Southern  Pacific  coast  region, 
88.3    There  were  14  omissions  to  predict  out  of  3,813,  or  0.37  per  cent.    01  the 
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SerfliS^^'lO^nr  9  T'^''  3.60  per  cent.,  are  considered  to  have 

entirely  tailed ,  109,  or  2.87  per  cent.,  were  one-fourth  verified ;  443,  or  11  66  uer  cent 

l9m"Z^rff^'''^''^lf^'^^'  ""''^  tJ^ree-foirthsVerlfiecl  5^647  or 

weather  maps."'  ^^"^  ^^^^  ^'^^^^^'i^  s°  ^^r  as  can  be  ascertained  fi-om  the  tri-daily 

Qe^'^nf  fir^T''^''"^';~^^°  cautionary  signals  were  displayed  during  the  month,  of  which 
a  racMns  i  fo^ Zft'  Y^f  J?*^-^"*^  ^L^^-"^?  ^'''^     «^er  at  or  within 

L  an  T  lOO.^iles  of  the  station.  94  ofl-shore  signals  were  displayed,  of  which  85 
tW  '  y  "^""^  folly  justified;  90,  or  95.7  pe?  cent.,  were  justified  as  to  dtec- 
t  on;  86,  or  91.5  per  cent  as  to  velocity ;  and  3,  or  3.2  per  cent,  were  not  iustmed 
354  X^'nt°  V'  T'^°°ityv  52  of  the  off-shore  were  changed  from  cauSary 

Sstifier  t1  r'^'  "^f  ^  displayed,  of  which  310,  or  87.6  per  cent.,  were  fully 

jixstified.  The  above  does  not  include  signals  ordered  for  50  display  stations  where 
i^nfr-ZK^'v''^^  estimated.  67  cases  of  winds  of  25  miles  and  ovJr  per  ho^,  from 
scattering  stations,  were  reported,  aad  for  which  signals  had  not  been  ordered. 

NAVIGATION. 

.J^^'^y  table  on  the  right-hand  side  of  chart  No.  Ill  are  given  the  highest  and  lowest 
Tbf^f  ^V^'  ^""^'f         ^T-"'  >>io^<  with  the  dates  of  the  s™ 

Sie  I?t  Jfi  9^^^^"*^^  """of  gi-^^^^'-^lly  during  the  month  from  about  10  feet  on 
Se  >2d  to  th?nTi  .oil  the  31st    The  Ai-kansas,  at  Little  Eock,  rose  4  feet  from 

the  2d  to  the  nth,  remained  almost  stationary  until  the  17th,  then  fell  to  the  end  of 
month.  The  Missouri  varied  but  little  throughout  the  month,  the  total  rano!  It  the 
thre^  sta  aons  Yankton,  Omaha,  and  Leavenworth  being  from  3  to  4  feet  •  above 
i; W ^'.^'^^  l^'tter  part  of  the  mo"nth-see  notel  on  ice  S 

to  S^"nt  l^n.l  +i'''?P.Pi  remained  closed  at  Saint  Paul  until  the  29th;  from  La  Crosse 
from  1st  to  tit ''^  '■''T  'V*^  HO  exceed  4  feet ;  at  Cairo  the  water  fell  slowly 

;rnnl.;il?f  T''  ''^T^-^-         I'-^^^'^^S        '^l^ug'^i-  li'^e  (^O  feet)  on  the  9th. 

leached  44  feet  7  inches  from  the  21st  to  the  25th,  after  which  it  fell  slowly  and  r. ass 
mg  the  danger  me  on  the  30tl>,  reacluMl  38  feet  11  inches  on  the  31st ;  at  Memphis  the 
tl^omthristT  the'lX*  stationery  and  withni  a  few  inches  of  dan'ger-line  jS^ 
Sotl?n+  fJ^,+  t  +^       Y\-V^'  ^^"'1''^    be  daiiger-liuo  and  continued  a  few  inches 
above  that  point  to  the  end  ol  the  month,  the  total  monthly  range  being  only  17  inches  • 

0  iTl^mh'^i.  ?1  '^-^  ^^'^^S  t^e  danler-liL  (41  foe^ 

Hfi  '  ^'^'^'^^^'^  ^'^^^'t  11  "'I'l"'-^  the  31st;  at  Now  Orleans  it  rose  slowly  iVoui 
th,  lH(l,  ,„Hl  passing  th.^  danger-line  on  the  lOtli,  reached  the  inaxinium  Ium.vI.I  l"l 

1  H  |],..s  alxiv..  ihv  (laiiger-linc,  on  tlu^  28|.h.    NotwillKstM.uling  the  ]on..-,.„n( iniuHl  liioh 

ol  walcr  Irom  C:ni-o  to  New  Orleans  the  anioniit  ofdainauo  ivi.oii ,-,1  wis  rom- 
IMi.iliNcly  siiKiil;  i\w  lii  ninpa.lcrcvass.'.sivporled  were(l)abov<^^\^l;alls.■lst^il  v  llood- 
iiy^  i'.\Mi  iiiHl  ;i,li.>iMin-  |,l,'int.-ifi(.iiH;  (2)  near  Gaines' Landing,  lloodin-  IlioYollow 
>.iNnii  ((iiiiiirN  ;  and  (.{)  in  Itayou  La  l'\)urclie,  near  Lookport,  CM.usinn-  lil  I  Ic daui.-i.vo. 
w,'lv'll?^  ,.|\;\',''''r-  '"■'■'"■'■.'''^       ^-li'-o,  wliero  one-r.)nrlh  of  ihe  ,H  y  orounds 

iY'\' III,  «,.,.,(„  .,  !,.,>(,  by  -  snipe"  water,    'i'lir  Ohio,  al  I'ittsbiir;.-,  fell  iVoni '.Meet 
""     "■      , '•'  ""■lieson  the  4th,  rosr  („  M  i\'vl  on  (be  (IMi,  C-ll  |„  (i  Coet 
'  r  7'^",,"  iiH'hes  on  (1...  1711,,  (ell  to  5  feet  on  the  27th,  rose 

.  UilU  III,  lirHoi,  t.  l,^2;)(l,,  and  l,.ll  (oH  l,.,-t3  iiu^lies  by  the  end  of  nionlli ;  at  Cin- 
,  '.''■•■""'"''."■'I  siMlionary  (. at  about  28  feet)  nntil  (be  (ith,  when 

•  ■  •  '  IS-'  »,  111,  iva, •lung  41  lr,.|,  11  iii,.l„.s  „„  (  l,o  1(111, ;  on  the  12lli  the  water  eom- 
'  .11  in-  an.  ,-,.,d„.d  |,.,.(,  1  1  inelii's  <h,  Hi,.  2(;M.,  after  xyhieh  it  rose  sloxyly  to 
'  mi  "I  iii;'iilli  ;  at  Loiiisyill,.,a,  ns„  „f  S  tWl  oivnnvd  from  the  Sth  to  12(1.,  a.hl  (lie  xy^iler 
l'li',''''^li,  '■'''''''■"■■>''^''''.V  lii^Hi  imlil  (b..  2(iMi,  .■iflcr  which  it  loll  to  8  feet  8  iiu'lios  ,„, 
iiimil  li  l',',  M,,."iv  r""T''''',,"''  <''';'tl:>"ooga,  o-.Mirnilly  ros(v  from  the  b,.giiiniiiij;  of  (lie 
,      ,  '  "  .'",".'li:\"ater  ivaelu-.l  37  feet  7  inches,  or  4  feel,  7  inelies  above 

.Mi,^,  i-i  iir,  all,r  vvlihli  i(,  (,.11,  passing  (lie  danger-line  (33  fe(.t)oii  (lu.  20(ha.n(l  r.'a.eh- 
1;^  /         .  iii,.|i,.M  ,,„  lb,.  :tlsl  ;  ,,„  (he  iixii  (,|,„  low  lands  near  (lie  .'Kv  wer.i  over- 
4     ■  I  '.ll  I   '■'.'.>  ''i''  ''"^efrom  34  feet  on  (be  1st  to  4(.  ('e.^t  „n  the 

on  111,.  I-  h  'i'  T  'i"'i  ■  r'  '  '.•.•■'"'■'■"111'"  it  '•<>««,  andpassin-  the  .lang,.r-line  (.12  feet) 
i"    s(  iT,  ;,  lii  II    .  iiiel,,.s„ii  (he  17th  J  it  roniaine.1  almost  stationary  at  (.his 

m.  r  ,     -""'••■'"',■'■  It  '-'I  •■..pnlly,  and  on  the  3lHt  reaehe.l  1 1  feet ; 

Ainnis  a      i  i'm,  ■}  ""i  r  ^  I'o  vacated.    The  Savannah,  at 

t7iU  ii,',«\>   ,  "'.•'tionary  niidl  tin.  9tli,  when  a  rajiid  rise  set  in;  on  tlie 

•It  e  ml  of  ,i  ,',\l,''''' Tl'    * '""'"■■^t  staM,,  (-JS  feet  5  inelies),  after  which  it  IVll  (o  0  feet 

ii;:  ia.::(s';;:;:  I,.  ■ :;  :;s         'r  ""„'^":;.:v t- "v '^'^ 

inuoh  (hinei..,,  lo        11  ,  '  •  '        '"  '^^ '"''''■•■'■'  oyerlh.w.Ml,  .  anNing 

rivn's  on  .^^^^^^^^^^  «i'ie.>  prlnliiig  (he  (able  of  b,Mght«,if 

water  i    ti  e  tb  '  1  "  '  '•"  '•"l'7-.<"\'"':"ivod  from  I'orthuul,  Oreg.,  give  (he  hefght  of 
4  hlches.      ^"'"'"'^"^         ;  l"Sl'"«<'.      6  foet  G  inches;  'lowest;  22d  and  23.1,  *i  foot 
Jc,'  wrirr.r.'<amlhirhor.'<.~rhv  following  „.,(,>«  on  (be  brenlnng  up  of  iee.  .Vcand 
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opening  of  navigation  are  reported  by  observers:  Telloivsione  BAver. — Fort  Keogh, 
Mont.,  23d,  ice  broke  np.  Fort  Buford,  24tli,  ditto.  Missouri  Siver. — At  Fort  Buford, 
Dak.,  the  river  below  the  mouth  of  the  Yellowstone  broke  up  on  the  26th  and  above 
on  the  28th.  Fort  Stevenson,  ice  broke  up  on  the  29th,  Bismarck,  30th,  Fort  Yates, 
30th,  1.30  p.  m.  Omaha,  ice  disappeared  on  the  20th.  Plattsmouth,  river  opened  on 
the  2d,  closed  on  the  14th,  and  open  again  on  the  20th.  Dakota  Bluer. — Morriston, 
ice  disappeared  on  the  25th.  Mississippi  Biver. — Saint  Paul,  ice  broke  up  on  the  26th, 
but  remained  gorged  until  the  29th.  La  Crosse,  6th,  river  open ;  14th  to  18th,  river 
frozen  above  city;  12th,  first  steamboat  arrived  from  below.  Davenport,  1st  to  18th, 
floating  ice.  Keokiik,  from  1st  to  17th,  floating  ice.  Burlington,  17th,  river  clear  of 
ice.  Bock  Biver. — Rockford,  111.,  14th  and  1.5th,  river  frozen  over.  Des  Moines  Bapids 
canal. — 8th,  open.  Lake  Superior. — Duluth,  harbor  closed  entire  month;  31st,  the  ice 
was  2  feet  thick  and  extended  out  about  30  miles.  Marquette,  24th,  the  ice  in  the 
bay  over  2  feet  thick.  Lake  Huron. — Alpena,  8th,  steamer  left  port,  but  had  to  return, 
and  was  ice-bound  until  the  23d  ;  river  frozen  until  the  30th.  Port  Huron,  18th,  first 
boat  from  Toledo.  Lake  Michigan. — At  Escanaba,  navigation  closed;  bay  frozen 
throughout  month.  At  Northport  the  bay  continues  low ;  navigation  opened  on  the 
31st.  Milwaukee,  13th  and  14th,  ice  around  pier.  Detroit  Biver. — Detroit,  first  steamer 
left  on  the  9th ;  13th  to  19th,  river  full  of  floating  ice.  Lake  Erie. — Toledo,  coasting 
scows  running  on  the  2d ;  first  steamers  and  schooners  left  on  the  13th.  Buffalo,  19th, 
first  vessels  arrived.  Sandusky,  8th,  first  vessel  left  port.  Cleveland,  9th,  first  steamer 
arrived.  Lake  Ontario. — Rochester,  23d,  first  vessel  arrived ;  Oswego,  21st,  ditto. 
Catawissa,  Pa.,  17th,  north  branch  of  Pennsylvania  canal  opened  for  navigation. 
Otsego  Lake. — Cooperstown,  N.  Y.,  lake  open  on  the  5th,  but  closed  again  on  the  9th. 
Hudson  Biver. — Albany,  1st,  river  open  to  New  York ;  10th,  first  steamer  left  for  New 
York.  Lake  Champlain. — Burlington,  6th,  lake  open;  23d,  temporarily  frozen  over; 
29th,  Shelbourne  Bay,  south  of  city,  still  closed  with  heavy  ice  ;  29th,  first  steamer  left 
for  Plattsmouth.    Lake  Massahesic. — Auburn,  N.  H.,  31st,  about  half  free  of  ice. 

High  /ifZes.— Atlantic  City,  29th;  Portsmouth,  N.  C,  10th,  29th;  Indianola,  Tex., 
21st,  22d. 

Loio  tides. — Baltimore,  2.5th. 

TEMPERATURE.  OP  WATER. 

The  temperatures  of  water  as  observed  in  rivers  and  harbors,  with  average  depth, 
at  which  observations-were  taken,  is  given  in  the  table  on  the  left  side  of  chart  No.  II. 
At  the  following  stations  observations  were  not  made  on  the  dates  indicated,  on  the 
account  of  ice  :  Duluth,  Escanaba,  and  Marquette  throughout  the  month ;  Alpena,  1st 
to  29th ;  Milwaukee,  13th  and  14th ;  Detroit,  13th  to  19th ;  Burlington,  1st  to  7th  and 
9th  to  28th.  On  account  of  breaking  of  thermometer  no  observations  were  made  at 
Alpena  on  the  30th  and  31st ;  at  Eastport,  from  10th  to  31st ;  at  Milwaukee,  from  28th 
to  31st ;  at  New  York  City,  from  1st  to  7th  and  19th  to  25th,  and  at  San  Francisco, 
from  1st  to  13th. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  reported  in  the  various  districts  as  follows :  New  England,  5th  ; 
Middle  Atlantic  states,  4th,  5th,  22d,  23d,  26th  to  28th  ;  South  Atlantic  states,  5th, 
6th,  13th  to  16th,  18th,  27th,  28th ;  Gulf  states,  8th  to  16th,  18th,  19th,  27th,  28th, 
3l8t ;  Tennessee  and  the  Ohio  valley,  3d  to  6th,  11th,  12th,  16th,  23d,  25th  to  29th, 
3l8t ;  Lake  region,  3d  to  5th,  27th ;  Upper  Mississippi  and  Lower  Missouri  valleys,  2d 
to  6th,  25th  to  27th,  31st;  California,  3d  at  Sacramento  and  Visalia,  14th  at  San  Diego. 

Auroras. — Isolated  cases  of  aurora  are  reported  as  follows :  1st,  Pembina,  Dak. ;  3d, 
Oregon,  Mo.;  8th,  Nora  Springs,  Iowa;  Manitowoc,  Wis.,  9th,  10th,  dark  segment 
with  "merry  dancers";  9th  and  21st,  Frankfort,  Mo.;  16th,  Starkey,  N.  Y. ;  10th, 
Orono,  Me. ;  15th,  Fort  Stevenson,  Dak.,  ranging  from  60°  N.  to  60°  W. ;  the  beams 
had  a  quick  lateral  motion  and  were  most  brilliant  about  3  a.  ni.  of  the  16th ;  the 
beams  displayed  the  greatest  brilliancy  and  altitude  when  due  north,  sometimes  reach- 
ing the  zenith  ;  16th,  aurora  similar  to  the  15th  though  not  so  brilliant ;  Fort  Sisseton, 
Dak.,  2l8t,  8  to  11  p.  m. ;  Williamstown,  Mass.,  30th.  On  the  12th  at  Burlington,  Vt., 
11.15  p.  ni.,  and  Eastport,  Me.,  11.45  p.  m. ;  color,  pale  yellow,  few  streamers,  no 
dark  segment.  Starkey,  N.  Y.,  8  p.  m.  On  the  13th  an  aurora  was  observed  from 
Eastport,  Me.,  to  Fort  Sisseton,  Dak.,  except  where  cloudy  weather  prevented  obser- 
vations. The  following  descriptions  are  report-ed:  At  Eastport,  Me.,  faint,  and  of 
pale  yellow  color ;  it  began  at  11.45  p.  m.  of  the  13th,  and  ended  at  3  a.  m.  of  the  14th. 
At  Burlington,  Vt.,  seen  for  a  few  minutes  through  a  rift  in  clouds,  and  was  observed 
to  be  faint.  Pembina,  Dak.,  "very  brilliant  aurora  at  7  p.  m.  of  the  13th,  and  con- 
tinued into  the  night.  The  whole  northern  sky  was  more  or  less  illumined  and  the 
light  emitted  was  almost  equal  to  the  moon  at  the  full.  A  broad  arch  of  light,  very 
bright  but  rather  ill-defined,  extended  170°  to  270°  azimuth,  and  sometimes  reached 
the  zenith.    There  was  a  good  deal  of  movement,  but  it  was  rather  slow  and  the  eye 
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had  some  difficulty  in  detecting  it.  There  was  also  some  striated  lines  of  lifht  cross- 
ing the  arch,  but  nothing  like  the  'merry  dancers.'  A  peculiarity  of  this  aurora  was 
a  number  of  large  whorls  of  nebulous  light;  like  the  large  nebula  in  Canes  Venatici 
which  appeared  at  several  points  along  the  arch  and  also  beneath  it.  These  whorls 
were  constant  as  to  duration,  but  not  as  to  position,  as  they  changed  constantly 
but  were  at  no  time  entirely  absent.  There  was  very  little  variety  of  color,  the 
only  deviation  from  white  being  some  faint  traces  of  greenish  yellow  which  occasion- 
ally appeared  in  the  whorls."  Fort  Sisseton,  7  to  11  p.  m.,  very  bright.  The  display 
of  the  17th  is  interesting  from  its  unusual  extent  and  brilliancy.  It  was  observed  from 
Eastport,  Me.,  to  Fort  Benton,  Dak.,  except  in  sections  where  cloudy  weather  pre- 
vailed. The  most  southerly  station  reporting  was  Somer%ille,  N.  J.,  where  it  was 
faint.  The  following  are  the  other  stations  reporting  it:  in  Maine,  Orono,  Bano-or 
and  Gardiner;  New  Hampshire,  Grafton;  .a/flssac/i «seHs,  Newburyport,  Boston  Sprfn<T- 
field,  Williamstown,  and  Fall  River;  Connecticut,  New  Haven  and  New  London  •  Kew 
York,  Madison  Barracks,  North  Volney,  Palermo,  Oswego,  and  Lima;  Pennsylpania 
Catawissa;  Ohio,  Toledo;  Michigan,  Detroit,  Lansing,  and  Alpena;  TJ'iscoHsirt,  Mani- 
towoc ;  Dakota,  Pembina.  It  is  described  as  follows :  Bangor,  Me.,  from  11.05  till  3  a 
m.,  greatest  brilliancy  at  12.30  a.  m. ;  extent  firom  120°  to  140'=  azimuth ;  greatest  alti- 
tude, 37°;  peculiarity,  slender  luminous  beams,  "merry  dancers,"  and  dark  seoment  • 
color,  brilliant  yellow.  Eastport,  from  9  p.  m.  to  3  a.  m.  of  the  18th,  extenduTo-  from 
NW.  to  NE. ;  altitude,  40°  ;  peculiarities,  an  arch  with  six  luminous  beams  sh'ootin"- 
upwards;  color,  straw.  Springfield, Mass., 9.30  to  10.30  p.  m.;  very  brilLiant,  darl 
arch,  altitude  18°,  with  "  men-y  dancers  "  shooting  up  to  altitude  of  30°.  New  Haven, 
Conn.,  appeared  at  8  p.  m.  It  consisted  of  an  arch  of  white  light,  measuring  12°  of 
altitude  and  40°  of  azimuth,  with  a  dark-colored  segment  below  the  arch,  the  segment 
being  so  dark  as  at  first  to  be  mistaken  for  a  cloud.  Between  8  and  9  ]i.  m.  8tre";imer8 
of  quivering  white  light  shot  upwards  nearly  to  the  zenith.  The  displav  lasted  until 
daylight  olthe  18th,  and  would  doubtless  have  been  very  brilliant  but  for  the  moon 
which  shone  brightly  during  most  of  tho  f  imo.  Oswego,  N.  Y.,  from  11  p.  m.  till  after 
midnight;  azimuth,  50°;  altitude,  5°;  a  luniiuous  arch  restino-  on  dark  sc'>mcnt- 
changes  slight.  Grafton,  N.  H.,  "  liist  .-ii.i.rared  at  7.20  p.  lu.,  continuing  until  4  a.  m. 
18th.  Streamers  appenivd  at  9.30  ]>.  in.,  reacliiiii;-  their  ureatest  brilliancy  at  10  p  m 
having  an  altitude  of  70°  and  a  c|nn  k  niolion  (Voni  oMst  t'o  west,  l>o:irin--  ii'orlli.  From 
10  p.  m.  to  1.30  a.  m.,ot  dillnsc  while  colin-,  intermixed  with  patches  of'dark  scnuonts 
reaching  at  latter  hour  :in  alliln.lc  olto  ,  wliirh  w.-is  mainly  the  aljitude  oft  ho  aurora 
during  tho  rest  of  tlie  nigh  I.  Al  l.;;.")a.ni.  I  he  aurora,  had' a,  (lancin-  nio(  ion.  ui)  and 
down,  with  the  rapidity  of  lij;hlnin^.  Fnnu  (  his  I  inie  nut  il  tin- end,  I  In- aniora  Wiiis 
mainly  of  a  diffuse  white,  M-ilh  i)at'(  hcN  of  dark  segnieni  uiixc.l  in.  ' 'I'lie  linroia,  was 
observed  all  around  tlie  liori/.on.  The  palches  oC"  dark  seonini  t  had  a  .slow  laleril 
motion  from  W.  to  E.  No  d.-ivk  clonds  l.elow  (he  airh  observed."  f.'nil.ina,  Dak  tho 
aurora  ni)peared  at  7  ni.  II  wonld  prohahh  ha\  ,'  hec-u  brilliant  but  for  I  he  intlu- 
cnce  ol  Ihe  mooidight,  hn(  as  it  w , as,  the  display  w.as  ral  her  iiale.  It  extended  from 
about  17;V  to  200' '  a/,innil  h,  .and  al  I  im.'s  ahnost  n'aehed  Ihezenilh.  TluMv  wre  ( hreo 
arches  of  light  of  very  nncpial  hrillianev,  llu^  upper  <)iu<  h.  in-  -en,  rally  brilliant 
Occasionally,  rays  of  li-hl  slarl.d   IV.imi  Ihe  lower  areh  and  reaehe,!  across  I  lu^  upper 


one,  and  remained  for  ;i  I  nne  w  il  h  a,  1 1 


MU)lnin.     I  hose  rays -vneially  i)reei'ded 


the  l)reakin<?  up  ol'  th(^  upper  .areh  Inlo  ha/y  luOndon.s  in.-isses,  w'hieh  soon  ,a.l I erw  ards 
disappeared,  wliile  anew  areh  w.as  d.^velope.l  l.eneatli  Iheolhers.  All.r  1(1  p.  ni.  I  here 
was  oidy  one  areh  visihU^,  .and  al  II. 30  p.  ,n.  it  had  nearly  disappear.Ml.  ^orlh  Vol- 
ney, rtlre.aniers'  soon  ehan-in-  lo  siri.aled  mass.  At  9.  p.  m.,  loeal  lime  of  tho 
17111,  an  aiiror.i.  was  seen  al  I'.dinlmig,  .Seol  land,  lasling  until  II  j).  m. 

Idajrai,li,r  eotnmniiicalioii  iiih  i  riijilnl  hi/  almo.si>h<  rir  clerli  irili/.—i:^iH'ovvo,  N.  Mox.,  2d 
and  2()tli;  Dodge  (!il,y,  Kans.,  4(li,  severe  electric  storm;  telegrai)liic  insi runioiita 
could  bo  Avorked  without  battery  at  (imes;  the  air  was  filled  with  lloatiiig  sand  ;  De- 
catur, lox.,  20;  Castrovillo,  Tex.,  lltli  and  21at;  Masou,  Tex.,  2d,  Tth,  and  2()th. 

MIHCKLLANICOU.S  PIIKNOMKNA. 

SiimelH.—Thn  characteriHticHof  the  sky  at  Nnu,s(>t  as  indicativeof  lair  or  lonl  weather 
^)r  (hesucreeding  twenly-rourliours  have  be(-ii  observed  atallSigual  Service  si  at  ion.s, 
Kopoits  (idiii  13.^)  stations  hIiow  1,  lOH  ohservalioiis  (o  have  been  made,  of  wbieh  23 
were  reported  d<)n))i  rnl ;  of  l  lie  r^^nlaind.•r,  3,347,  or  81. 9  per  cent.,  were  followed  by  tho 
oxi)(!cl('il  we;llll(^r. 

Xorfiafv,/ /(V//,/.— ,S..ulhinLr|o„,  Conn.,  .^th,  HMi,  lOUi,  30th.  Indiana,  New  Corydoii, 
ist,  2(1,  ..111,  2H(  li,  ijOl  11,  :i(i|  li ;  Waliash,  Ist.  r.tli,  Htli,  29th.  town,  Creseo,  Mh,  9tli,'nth  : 
Monticello,  InI,  :!,|,  .r,||,,  Hlh,  9tli,  I  11  1,,  yHlJ, ;  Ko,.(,  Do.lge,  I.sl,  5lli,  2HM,,  29lh.  hmi- 
ma.  Cedar  Vale,  Isl,  3(1,  4lli,  7Mi,  lOlh,  o7lh,  :!0||i;  V.aleH  Ceiiler,  Isl,  7lli,  2S||,.  30Mi, 
3lHt.  MaxHaehi,H,ltH,  ilarv.aid  College,  ( 'anil.rid^e,  2(1  (4tli  at  H.30  p.  n,..  (i,imma 
Anctisaud  /eta  seemed  to  lu^  (mi  oppo.silc*  borders  of  the  light);  ,Mli,  Hlli.  lOMi,  dis- 
tmct,  i>erceptible  on  the  12th,  other  nights  moonlighl  or  cloudy  ;  Kowo,2d,  (ilh;  Som- 
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erset,  Isfc,  2&,  4th,  5th,  6th,  8th,  10th,  30th,  31st.  Missouri,  Oregon,  1st  to  4th,  7th  to 
10th,  28th  to  3l8t.  Clear  Creek,  Nebr.,  1st,  8th,  28th.  Freehold,  N.  J.,  Ist:  Atco  N 
J.,  Ist,  2d,  5th,  10th,  31st.  Waterhurg,  N.  Y.,  2d,  4th  (6th,  bright),  8th,  11th  (3dth 
bright),  31st;  Ithaca,  N.  Y.,  31st;  Belleibntaine,  Ohio,  1st,  2d,  30th,  31st;  Dyberry 
Pa.,  10th;  Coalville,  Utah,  4th;  Wytheville,  Va.,  2d,  4th,  5th,  9th,  29th,  31st;  Du- 
buque, 11th;  New  Haven,  Conn.,  2d,  6th,  8th,  30th;  Lynchburg,  Va.,  26th,  29th, 
30th,  3l3t.  Mr.  Charles  Hasselbrink,  observer  at  Havana,  Cuba,  reports  as  follows : 
March  27th,  visible  from  7.15  to  7.50  p.  m. :  "light  rises  almost  vertically  and 
vanishes  in  the  region  about  Omega  Taurus ;  at  beginning  of  observations  noted  a 
luminous  band  which  extended  horizontally  as  far  as  Cassiopeia";  31st,  visible  from 
7.15  p.  m.,  not  very  bright  or  extensive.  Pleiades  30°  above  the  horizon  formed  the 
vertex  of  the  triangle  of  the  light.  Intermittence  in  brightness  less  sensible  than  in 
former  observations. 

Meteors. — Corning,  Mo.,  3d,  large  as  full  moon  and  passed  through  zenith  southwards 
to  the  horizon ;  Oregon,  Mo.,  3d,  very  brilliant;  Fort  Dodge,  Iowa,  5th,  7.30  p.  m.,  two 
small  and  very  switt  Perseides,  moving  from  Algal  to  a  point  a  few  degrees  below 
Capella,  leaving  behind  two  faint  parallel  tracks  close  together ;  11th,  a  large  and 
very  slow  meteor,  dull  yellow,  size  double  of  Jupiter  when  first  seen,  but  rapidly  dimin- 
ishing, moved  along  nearly  parallel  to  the  horizon,  and  disappeared  in  four  seconds. 

Earthquakes. — Los  Angeles,  Cal.,  21st,  6.25  a.  m.,  most  violent  for  many  years,  last- 
ing about  five  seconds  and  felt  within  a  radius  of  several  miles ;  vibration  from  north- 
east to  southwest,  with  a  vertical  impulse.  San  Gorgonia,  Cal.,  25th,  2.30  a.  m.,  mod- 
erate, but  sufficient  to  cause  a  perceptible  vibration  of  the  houses ;  duration  about 
three  seconds,  and  direction  from  southeast  to  northwest. 

Sun  spots. — The  following  record  of  observations,  made  by  Dr.  D.  P.  Todd,  assistant, 
has  been  forwarded  by  Prof  S.  Newcomb,  U.  S.  Navy,  superintendent  Nautical  Almanac 
Office,  Washington,  D.  C. : 


Date. 

Ifo.  of  new — 

Disappeared  by 
solar  rotation. 

Eeappeared  by- 
solar  rotation. 

Total  number 
visible. 

Kemarks. 

Groups. 

Spots. 

Groups. 

m 

Groups. 

Spots. 

Groups. 

Spots. 

March,  1880. 

Ist,  3p.m... 

0 

1 

0 

0 

0 

0 

3 

2d,  8a.m... 

0 

2 

0 

0 

0 

0 

5 

Faculae. 

4tli,  8  a.  m... 

0 

0 

1 

4 

0 

0 

1 

1 

Several   groups  of 

faculas. 

5th,  1  p.  m. . . 

1 

1 

1 

0 

0 

1 

1 

raculas. 

6th,  1  p.  m . . . 

0 

0 

0 

0 

0 

1 

2 

10th,  2  p.m... 

0 

0 

2 

4 

Faculse.  Spots  prob- 

ably disappeared 

by  solar  rotation, 

17th, 8  a.m... 

2 

2 

18th,  8  a.  m. . . 

0 

0 

0 

0 

0 

0 

2 

19th,  6  p.  m. . . 

0 

0 

1 

0 

0 

1 

1 

20th,  8  a.m... 

0 

0 

0 

0 

0 

0 

1 

1 

26th,  7  a.m... 

1 

0 

0 

0 

0 

1 

30th,  7  a.  m. . . 

1 

0 

0 

2 

8 

Broad  areas  of  facu- 

3l8t,  9  a.m... 
3  p.  m. .. 

0 

1 

0 

0 
0 

0 
0 

0 
0 

0 
0 

8 
10 

laj. 
1  Faculaj. 

2l8t,8  a.  m.,22d,9  a.  m.,4  p.  m.,  faculse  but  no  spots;  23d,  9  a.  m.,  24th,  8  a.  m.,  5 
p.  m.,  and  25th,  8  a.  m. ,  no  spots  or  faculas. 

Mr.  William  Dawson,  at  Spiceland,  Ind.,  reports:  1st,  one  large  spot  in  SW.  quad- 
rant, 3  smaller  spots  near  W.  limb ;  2d,  group  of  small  spots  increased  to  7 ;  9th,  5 
spots  in  one  group  in  NW.  quadrant ;  15th,  5  spots  in  one  group  near  W.  limb,  1 
prominent  spot  near  E.  limb ;  17th,  1  spot  and  faculse  near  W.  limb,  1  large  spot  near 
east  of  center;  23d,  no  spots  ;  29th,  1  large  spot  near  E.  limb,  group  of  10  small  spots 
in  SW.  quadrant;  30th,  1  large  spot  near  E.  limb,  and  a  group  of  3  small  spots  4'  W. 
of  it ;  also  a  group  of  10  small  spots  near  W.  edge ;  31st,  small  spot  just  above  the 
large  one,  3  spots  in  group  to  W.  of  it,  and  only  5  spots  in  the  western  group. 

The  Signal  Service  observer  at  New  Haven,  Conn.,  reports:  4th,  1.30  p.  m.,  small 
spot  very  near  NW.  limb;  8th,  1  p.  m.,  group  of  4  small  spots  NE.  of  center ;  3l8t,  12.30 
p.  m.,  1  large  spot  near  center,  and  group  of  3  in  NE.  center. 

Mr.  F.  Hess,  at  Fort  Dodge,  Iowa,  reports:  1st  and  2d, 9  a.  m.,  1  spot  in  SW.  quad- 
rant and  group  of  3  in  NW. ;  5th,  noon,  2  groups  of  brilliant  facnlse  near  NE.  limb ; 
6th,  noon,  4  spots  in  SW. ;  7th,  noon,  ditto,  with  faculaj,  and  a  new  group  of  2  spots  in 
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NW.  ;  8tli,'  8  a.  in..  1  spot  in  SW.  and  3  in  NW. ;  9tli,  noon,  3  small  upots  in  NW. ;  10th,' 
4  p.  m.,  1  large  spot  in  NW. ;  11th,  11  a.  m.,  1  largo  and  1  small  spot  in  NW. ;  Uiih, 
10  a.  m.,  2  new  groups,  1  very  large  double  spot,  with  3  or  4  smaller  ones  and  faculae  in 
NW.,  and  1  large  spot  in  faoulse  in  SE. ;  IStli,  9  a.  m.,  ditto,  and  also  a  new  brilliant 
white  spot  near  SE.  limb;  16th  and  17th,  the  2  groups  still  visible;  19th  and  20th,  9 
a.  m.,  1  spot  in  SW. ;  2'2d  to  28th,  sun  observed  each  day,  but  no  spots  or  facuhc  seen ; 
29th,  noon,  2  groups,  1  of  5  spots  in  SW.,  and  1  large  spot  and  facula)  near  NE.  limb ; 
31st,  1  large  spot  and  faculaj,  and  2  small  spots  surrounded  by  brilliant  faculs3  in  NW. 
No  observations  on  the  3d,  4th,  12tb,  18th,  and  30th. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 

Brigadier-General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  42. 

MONTHLY  WEATHER  REVIEW,  APRIL,  1880. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  May  13th,  have  been 
used,  viz  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  139  Signal  Service  stations  and  14  Canadian  stations,  as  tele- 
graphed to  this  office  ;  138  monthly  journals  and  159  monthly  means  from  the  former, 
and  14  monthly  means  from  the  latter  ;  reports  from  27  sunset  stations  ;  225  monthly 
registers  from  voluntary  observers;  39  monthly  registers  from  United  States  Army 
post  surgeons ;  marine  records ;  international  simultaneous  observations ;  monthly 
reports  from  voluntary  observers  in,  and  the  local  weather  service  of,  Missouri ;  reli- 
able newspaper  extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

Barometric  pressure. — As  compared  with  the  means  for  the  preceding  eight  years, 
the  pressure  for  April,  1880,  east  of  the  Rocky  Mountains,  shows  a  marked  deficiency 
in  Iowa,  Minnesota,  and  the  Upper  Lake  region,  with  a  corresponding  excess  over  the 
Middle  Atlantic,  South  Atlantic  and  East  Gulf  states,  Tennessee  and  along  the  coast 
of  New  England.  The  greatest  excess  is  reported  from  Augusta,  Ga.,  0.12  inch  above 
the  mean,  and  the  most  marked  deficiency  prevailed  at  Saint  Paul,  Minn.,  .08  below 
the  mean.  On  the  Pacific  coast  as  compared  with  the  preceding  three  years  a  marked 
deficiency,  ranging  from  .02  to  .09,  is  reported  from  Oregon  and  Washington  Terri- 
tory, while  in  California  an  excess  prevailed,  ranging  from  .02  at  Red  Bluff  to  0.11  at 
San  Diego. 

Local  barometric  ranges. — East  of  the  Rocky  Mountains  the  barometric  ranges  for  April, 
1880,  increase  gradually  from  the  Florida  Peninsula  northwestward  to  the  states  of 
Nebraska,  Iowa,  Minnesota.  Ranges  exceeding  one  inch  occurred  in  the  Upper  Lake 
region,  the  Up^jer  Mississippi  and  Lower  Missouri  valleys,  and  the  Eastern  Rocky 
Mountain  slope  from  central  Texas  northward  to  Dakota.  The  minimum  ranges 
wore  0.35  inch  at  Key  West,  0.40  at  Punta  Eassa,  and  the  maximum  ranges  1.54  at 
North  Platte  and  Marquette,  1.65  at  Omaha  and  1.89  at  Duluth.  On  the  Pacific  coast 
the  ranges  regularly  increased  northward ;  maximum  range  1.20  at  Umatilla. 

Areas  of  high  pressure. — Eleven  areas  of  high  pressure  have  appeared  during  April 
within  the  limits  of  the  Signal  Service  maps.  Three  areas  only  are  of  interest :  No. 
II,  which,  in  connection  with  low  area  No.  II,  produced  the  very  heavy  rains,  from 
the  2d  to  the  4th,  on  the  Pacific  coast ;  No.  IV,  which  was  marked  by  the  severe  frost 
in  the  Southern  States  from  the  9th  to  the  12th ;  No.  VIII,  which,  developing  on  the 
Pacific  coast,  passed  eastward  to  the  Atlantic  coast  and  was  marked  by  the  unusually 
cold  weather  from  April  29  to  May  1. 

No.  I. — This  area,  covering  the  Ohio  valley  and  the  Atlantic  states  during  the  1st, 
withdrew  slowly  northeastward  and  dissipated  during  the  4th  in  the  Canadian  Mari- 
time Provinces.  The  highest  pressure  was  reported  fiom  Halifax  the  morning  of  tha 
3d ;  barometer  30.47,  or  0.70  above  the  normal.  During  the  2d,  brisk  winds  being 
reported,  cautionary  signals  were  ordered  from  Fort  Macon  northward  to  Sandy 
Hook.  These  signals  were  fully  justified  in  connection  with  this  area  and  were  con- 
tinued, in  connection  with  low  area  No.  I,  until  the  5th  ;  maximum  -velocities :  SW. 
36  at  Klttyhawk,  Capes  Lookout  and  Hatteras ;  S.  46  at  Delaware  Breakwater. 

No.  II. — During  the  3d  the  pressure  rose  rapidly  on  the  Pacific  coast ;  midnight 
barometer  at  Los  Angeles,  0.24  above  the  normal.    The  center  of  high  yressiire 
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NW.  ;  8tli,  8  a.  m..  1  spot  in  SW.  and  3  in  NW. ;  9ih,  noon,  3  email  wpotK  in  NW. :  lOth, 
4  p.  m.,  1  large  spot  in  NW. ;  lltli,  11  a.  m.,  1  largo  and  1  small  spot  in  NW. ;  Hth! 
10  a.  m.,  a  new  groups,  1  very  large  double  spot,  with  3  or  4  smaller  ones  and  faculsB  in 
NW.,  and  1  large  spot  in  faculaj  in  SE. ;  IStli,  !)  a.  m.,  ditto,  and  also  a  new  brilliant 
white  spot  near  SE. limb;  16th  and  17th,  the  2  groni)s  still  visible;  19th  and  20th,  9 
a.  m.,  1  spot  in  SW. ;  2'2d  to  28th,  sun  observed  each  day,  but  no  spots  or  faculas  seen; 
29th,  noon,  2  groups,  1  of  5  spots  in  SW.,  and  1  large  spot  and  faculic  near  NE.  limb 
Slst,  1  large  spot  and  facnlaj,  and  2  small  spots  surrounded  by  brilliant  iaculaj  in  NW, 
No  observations  on  the  3d,  4th,  12th,  18th,  and  30th. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 

BrujacUcr-General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  42. 

MONTHLY  WEATHER  REVIEW,  APRIL,  1880. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  May  13th,  have  been 
used,  viz  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
observations  taken  at  139  Signal  Service  stations  and  14  Canadian  stations,  as  tele- 
graphed  to  this  office  ;  138  monthly  journals  and  159  monthly  means  from  the  former, 
and  14  monthly  means  from  the  latter  ;  reports  from  27  sunset  stations  ;  225  monthly 
registers  from  voluntary  observers ;  39  monthly  registers  from  United  States  Army 
post  surgeons;  marine  records;  international  simultaneous  observations;  monthly 
reports  from  voluntary  observers  in,  and  the  local  weather  service  of,  Missouri ;  reli- 
able newspaper  extracts ;  special  reports. 

BAEOMETRIC  PRESSURE. 

Barometric  pressure. — As  compared  with  the  means  for  the  preceding  eight  years, 
the  pressure  for  April,  1880,  east  of  the  Rocky  Mountains,  shows  a  marked  deficiency 
in  Iowa,  Minnesota,  and  the  Upper  Lake  region,  with  a  corresponding  excess  over  the 
Middle  Atlantic,  South  Atlantic  and  East  Gulf  states,  Tennessee  and  along  the  coast 
of  New  England.  The  greatest  excess  is  reported  from  Augusta,  Ga.,  0.12  inch  above 
the  mean,  and  the  most  marked  deficiency  prevailed  at  Saint  Paul,  Minn.,  .08  beloW 
the  mean.  On  the  Pacific  coast  as  compared  with  the  preceding  three  years  a  marked 
deficiency,  ranging  from  .02  to  .09,  is  reported  from  Oregon  and  Washington  Terri- 
tory, while  in  California  an  excess  prevailed,  ranging  from  .02  at  Red  Bluff' to  0.11  at 
San  Diego. 

Local  barometriG  ranges.— East  of  the  Rocky  Mountains  the  barometric  ranges  for  April, 
1880,  increase  gradually  from  the  Florida  Peninsula  northwestward  to  the  states  of 
Nebraska,  Iowa,  Minnesota.  Ranges  exceeding  one  inch  occurred  in  the  Upper  Lake 
region,  the  Upper  Mississippi  and  Lower  Missouri  valleys,  and  the  Eastern  Rocky 
Mountain  slope  from  central  Texas  northward  to  Dakota.  The  minimum  ranges 
wore  0.35  inch  at  Key  West,  0.40  at  Punta  Rassa,  and  the  maximum  ranges  1.54  at 
North  Platte  and  Marquette,  1.65  at  Omaha  and  1.89  at  Duluth.  On  the  Pacific  coast 
the  ranges  regularly  increased  northward ;  maximum  range  1.20  at  Umatilla. 

Areas  of  high  pressure. — Eleven  areas  of  high  pressure  have  appeared  during  April 
within  the  limits  of  the  Signal  Service  maps.  Three  areas  only  are  of  interest :  No. 
II,  which,  in  connection  with  low  area  No.  II,  produced  the  very  heavy  rains,  from 
the  2d  to  the  4th,  on  the  Pacific  coast ;  No.  IV,  which  was  marked  by  the  severe  frost 
in  the  Southern  States  from  the  9th  to  the  12th ;  No.  VIII,  which,  developing  on  the 
Pacific  coast,  passed  eastward  to  the  Atlantic  coast  and  was  marked  by  the  unusually- 
cold  weather  from  April  29  to  May  1. 

No.  I.— This  area,  covering  the  Ohio  valley  and  the  Atlantic  states  during  the  1st, 
withdrew  slowly  northeastward  and  dissipated  during  the  4th  in  the  Canadian  Mari.- 
time  Provinces.  The  highest  pressure  was  reported  fiom  Halifax  the  morning  of  the 
3d ;  barometer  30.47,  or  0.70  above  the  normal.  During  the  2d,  brisk  winds  being 
reported,  cautionary  signals  were  ordered  from  Fort  Macon  northward  to  Sandy 
Hook.  These  signals  were  fully  justified  in  connection  with  this  area  and  were  con- 
tinued, in  connection  with  low  area  No.  I,  until  the  5th;  maximum  -velocities:  SW. 
36  at  Kittyhawk,  Capes  Lookout  and  Hatteras ;  S.  46  at  Delaware  Breakwater. 

No.  II. — During  the  3d  the  pressure  rose  rajiidly  on  the  Pacific  coast ;  midnight 
barometer  at  Los  Angeles,  0.24  above  the  normal.    The  center  of  high  pressure 
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gradually  moved  nortliward,  and  on  the  afternoon  of  the  5th  the  highest  pressure 
was  reported  from  Umatilla,  0.47  above  the  normal.  The  highest  pressure  remained 
substantially  unchanged  over  Oregon  until  the  7th,  when  it  withdrew  eastward  over 
the  Northern  Plateau  district  and  gradually  dissipated  on  the  9th,  in  advance  of  low 
area  No.  V.  In  connection  with  this  area  and  low  area  No.  II,  exceedingly  heavy 
storms  of  rain  on  the  coast  and  snow  in  the  interior  continued  from  the  morning  of 
the  Ist  until  midnight  of  the  4th.  During  the  Ist  and  2d  the  rains  were  specially 
heavy,  more  than  two  inches  within  twenty-four  hours  being  reported  from  many 
places  in  California. 

No.  III.— During  the  night  of  the  5th  the  pressure  rose  rapidly  in  the  entire  Mis- 
souri valley.  By  the  afternoon  of  the  6th  Bismarck  barometer  was  0.54  above  the 
normal.  Moving  slowly  southeastward,  the  highest  pressure,  the  afternoon  of  the  7th, 
was  at  Leavenworth,  and  on  the  morning  of  the  8th  at  Fort  Sill,  where  the  barome- 
ter was  0.56  above  the  normal.  At  that  time  the  entire  country,  except  Sydney,  C.  B., 
was  covered  by  a  pressure  above  the  normal.  The  afternoon  of  the  8th  the  highest 
pressure  of  the  area  was  reported  from  Eagle  Pass,  0.63  above  the  normal.  The 
highest  pressure  remained  unchanged  in  Southern  Texas  until  the  11th,  when  it 
gradually  dissipated.  The  signals  in  the  Lake  region,  in  connection  with  this  area, 
are  treated  of  in  the  description  of  low  area  No.  I.  The  cautionary  off-shore  signals 
displayed  on  the  Texas  coast,  from  midnight  of  the  6th  until  the  afternoon  of  the  8th, 
were  fully  justified  by  northerly  winds  of  36  miles  at  Galveston,  and  49  at  Indianola. 
A  north  wind  of  26  miles  is  also  reported  from  the  Eastern  Gulf,  at  Cedar  Kevs,  on 
the  8th.  >  J  , 

No.  IV. — As  low  pressure  No.  IV  moved  eastward  it  was  followed  by  this  area, 
central  in  the  Upper  Missouri  valley  on  the  morning  of  the  10th,  it  moved  slowly 
southeastward  to  the  Ohio  valley,  where  the  highest  pressure  of  the  area  was  report- 
ed from  Cairo,  on  the  morning  of  the  12th,  0.48  above  the  normal.  Moving  thence 
nearly  eastward  it  withdrew  slowly,  during  the  14th,  from  the  Carolina  coast  over 
the  Atlantic  ocean.  On  the  morning  of  the  11th,  the  isotherm  of  32°  minimum 
temperature  passed  to  the  southward  of  the  Lake  region,  the  Ohio  and  the  greater 
part  of  the  Upper  Mississippi  and  Lower  Missouri  valleys,  and  on  the  morning  of  the 
l2th  passed  to  the  southward  of  east  Tennessee  and  the  interior  of  North  Corolina. 
Serious  and  numerous  frosts  were  reported  from  the  9th  to  the  12th,  as  far  south  as 
parallel  33°.  On  the  13th  the  barometer  at  Havana,  Cuba,  read  30.30,  the  highest 
reading  for  seven  years  past.  The  minimum  temperatures  of  the  month  were  report- 
ed in  connection  with  this  area.  The  signals  in  the  Upper  Lake  region,  during  the 
10th,  are  treated  in  connection  with  low  area  No.  IV.  During  that  date  cautionary 
off-shore  signals  were  ordered  from  Smithville  to  Cape  Lookout  and  the  signals  from 
Eastport  to  Cape  Hatteras  were  changed  to  off-shore.  These  signals  were  lowered  on 
the  New  England  coast  during  the  11th,  and  on  the  New  Jersey  and  North  Carolina 
coasts  during  the  12th,  having  been  fully  justified ;  maximum  velocities :  Port- 
land, NW.  26;  Sandy  Plook,  NW.  40;  Cape  Henry,  NW.  43;  Delaware  Breakwater, 
NW.  44. 

No.  V. — During  the  15th  an  area  of  slight  importance  appeared  over  the  province 
of  Ontario,  and  by  the  morning  of  the  17th  had  withdrawn  northeastward  over  the 
Gulf  of  Saint  Lawrence.  In  the  afternoon  of  the  15th  cautionary  off-shore  signals 
were  ordered  from  Sandy  Hook  southward  to  Chincoteague.  These  signals  were 
partly  justified  by  velocities  of  SW.  28  at  Delaware  Breakwater  and  SW.  32  at  Chin- 
coteague. 

No.  VI. — During  the  18th  and  19th  an  area  covered  a  greater  part  of  California, 
but  dissipated  on  the  latter  date  in  advance  of  low  area  No.  XII. 

No.  VII. — This  area  developing  in  the  Ohio  valley  during  the  night  of  the  16th  had 
moved  northeastward  to  the  lower  Saint  Lawrence  by  the  afternoon  of  the  18th. 
Extending  from  Connecticut  northeastward  to  Nova  Scotia  it  remained  substantially 
unchanged  until  the  20th,  when  it  withdrew  eastward  over  the  Atlantic  ocean.  On 
the  morning  of  the  17th  the  cautionary  signals  displayed  in  connection  with  low  area 
No.  VIII  were  changed  along  the  Atlantic  coast  to  off-shore,  and  were  lowered  that 
afternoon,  having  been  fully  justified;  maximum  velocities  :  NW.  36  at  Sandy  Hook 
and  Chincoteague  ;  NW.  38  at  Delaware  Breakwater. 

No.  VIII. — This  area  appeared  in  northern  Texas  the  morning  of  the  19th,  and 
moving  eastward  to  the  Middle  Atlantic  coast  united  with  area  No.  VII  on  the  20th, 
and  withdrew  eastward  over  the  Atlantic  ocean  on  the  22d.  Cautionary  off-shore 
signals  were  ordered  on  the  morning  of  the  19th  for  the  Western  Gulf  and  were  low- 
ered at  midnight,  having  been  justified  by  velocities  of  N.  27  at  Galveston  and  N. 
41  at  Indianola.  On  the  Atlantic  coast,  brisk  winds  having  been  reported,  off-shore 
signals  were  ordered  at  noon  of  the  20th  from  Sandy  Hook  southward  to  Kittyhawk, 
and  were  lowered  later  in  the  day,  having  been  but  partly  justified ;  maximum  veloc- 
ity :  N.  32  at  Delaware  Breakwater. 

N.o  IX. — The  pressure  increasing  on  the  Pacific  coast  during  the  22d,  the  barometer 
at  Olympia  the  afternoon  of  the  23d  was  0.34  above  the  normal.  The  pressure 
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remained  uncliaBged  until  the  27th,  when  it  withdrew  eastward  over  the  Northern 
Plateau  district,  where,  on  the  afternoon  of  the  28th,  the  Virginia  City  barometer 
was  0.32  above  the  normal.  On  the  morning  of  the  29th  the  highest  pressure  was  at 
Deadwood,  0.35  above  the  normal.  Its  course  thence  was  southward  to  Texas,  where 
the  highest  pressure  of  the  area  prevailed  during  the  30th ;  Fort  Sill  barometer  that 
afternoon  0.60  above  the  normal.  At  midnight  of  the  30th  the  area  was  gradually 
moving  east,  with  diminishing  pressure.  The  passage  of  this  area  was  marked  by 
unusually  low  temperatures  for  the  season.  On  the  morning  of  the  30th  the  isotherm 
of  32°  minimum  temperature  passed  to  the  southward  of  the  greater  part  of  the 
Upper  Lake  region,  the  Missouri  valley,  and  the  Rocky  Mountain  slope  as  far  south 
as  northwestern  Texas ;  at  midnight  freezing  temperatures  were  reported  from  the 
Lower  Lake  region  and  from  the  interior  of  New  York  and  New  Englaud.  On  the 
moruir-g  of  the  29th  cautionary  off-shore  signals  were  displayed  on  the  Texas  coast 
aud  were  lowered  that  afternoon,  jiistitied  as  to  velocity,  hnt  not  as  to  direction. 
During  the  30th  the  cautionary  signals  from  Cape  Hatteras  to  Eastport  were  chano-ed 
to  off-shore.  These  signals  were  lowered  on  the  1st  of  May,  having  been  justified 
except  on  portions  of  the  Maine  aud  North  Carolina  coasts  ;  ioaaximum  velocities  •  n' 
28  at  Cape  Lookout ;  N  W.  44  at  Sandy  Hook  and  Cape  Henry ;  W.  32  at  Boston. 

No.  X.— On  the  22d  this  area  appeared  over  the  Upper  Lake  region.  On  the  morn- 
ing of  the  23d  the  highest  pressure  was  reported  from  Eockliffe— 0.42  above  the  nor- 
nial.  This  area  remained  over  the  Canadian  Maritime  Provinces  from  the  24th  to  the 
2uth,  on  which  date  it  gradually  dissipated.  Ou  the  22d  cautionary  signals  were 
ordered  for  Lakes  Erie  aud  Ontario  in  the  moruiu;-;,  and  for  the  Upper  Lake  reoiou  in 
connection  with  advancing  low  area  No.  XIII,  at  midnight.  The  signals  for  the  entire 
Lake  region— generally  jiistiilc^d-wcro  continued  until  the  25th,  and  are  discussed  in 
the  low  area  above  ineuiuiucil.  In  the  morniug  of  the  23d  cautionary  signals  were 
displayed  trom  Eastport  to  Cliiui  olcaguo,  and  during  the  afternoon' southward  to 
Fort  Macon.  These  signals  wnv  lowcivd  iliat  aftcruoon  iu  Now  England  (not  iusti- 
hed),  but  were  continued  on  tli«  :\!i;I(llc  Allaiitic  aud  Carolina  coast  until  the  25th 
""'^  were  fully  justified;  niaximuiu  vcl.icilics :  Delaware  Breakwater,  NE.  30;  Kitty- 
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30 :  SaBdusky,  W.  34.  Tlie  signals  displayed  iu  conueotion  witli  bigh  area  IVp.  I, 
from  Fort  Macon  to  Sandy  Hook,  were  continued  from  the  3d  to  the  morning  ot  the 
5th,  when  they  were  lowered,  having  been  fully  justified;  maximum  velocities :  Chm- 
coteague,  SE.  44:  Capes  Hatteras  and  Lookout  and  Kittyhawk,  SW.  36. 

No  II  — The  approach  of  this  area  was  marked  on  the  Middle  Pacific  coast  Lj 
heavy  rains  on  the  1st,  which  became  general  in  California  by  the  morning  ot  the  1st, 
and  esxtended  to  the  Northern  Pacific  region  during  that  day.  The  area,  on  the  attor- 
noon  of  the  2d,  was  central,  with  unusually  low  pressure,  m  southern  Oregon.  Ihe 
area  dividing,  one  portion  moved  northeastward,  and  passed  into  British  Columbia 
by  the  morning  of  the  3d.  In  connection  with  this  area  and  high  aiea  No.  II,  whicli 
moved  northward  along  the  Pacific  coast,  unusually  heavy  rams  fell  all  along  the 
entire  Pacific  coast  from  the  1st  to  the  3d,  over  two  inches  havmg  been  reported  m  that 
time  from  many  stations.  The  second  portion,  moving  nearly  eastward,  passed  througli 
Montana  and  Dakota  into  Manitoba  during  the  3d.       ,  ,    ^ .  ^    .      , ,    ^ , , 

No  III.— This  area  moved  northeastward  over  the  Atlantic  ocean  during  the  /  th, 
at  some  distance  from  and  nearly  paraUel  with  the  coasts  of  New  England  and  Nova 
Scotia.  This  area  was  possibly  a  southern  offshoot  of  No.  1.  No  signals  were  dis- 
played in  connection  wil!h  this  area.  Velocities  of  27  miles  NW.  at  Eastport  and  28 
NW.  at  Boston  were  reported.  ,    ^       .       ,     ■  t  ■  -.4.  e 

No  IV.— This  area  was  apparently  central  north  of  Lake  Superior  at  midnight  ot 
the  8th.  Moving  slowly  southeastward,  on  the  morning  of  the  10th  it  was  central, 
with  greatly  decreased  pressure,  over  Lake  Huron;  Port  Huron  barometer  0.55  below 
the  Mrmai.  Moving  thence  northeastward  over  the  Lower  Lakes,  it  reached 
the  Saint  Lawrence  valley  during  the  11th,  on  which  day  the  lowest  pressiire 
of  the  area  was  reported  from  Eastport  in  the  afternoon-29. 15  or  0.70  below 
the  normal.  On  the  morning  of  the  9th  signals  were  ordered  for  the  entire 
Lake  region,  except  Duluth  and  Lake  Ontario.  During  the  afternoon  they  were 
ordered  for  Lake  Ontario  and  the  Atlantic  coast,  from  Eastport  southward  to 
Chincoteague.  These  signals  were  lowered  in  the  Lake  region  on  the  niorning  ot  tne 
nth,  haviSg  been  fully  justified  by  unusually  high  winds  during  the  9th  and  10th  , 
maximum  velocities :  N.  40  at  Escanaba  and  Grand  Haven  ;  NW  48  at  Sandusky  ;  SW. 
37  at  Buffalo.  In  connection  with  advancing  high  area  No.  IV,  t^^*^,  si&^^l^  m  tne 
Upper  Lake  region  were  continued  during  the  10th,  and  along  the  Atlantic  coast  on 
that  date  they  were  changed  to  off-shore  from  Cape  Hatteras  northward  to  Eastport. 
The  cautionary  signals  on  the  Atlantic  coast  were  fully  justified;  maximum  veloci- 
ties: S.  34  at  Boston  and  S.  40  at  Delaware  Breakwater. 

No  V— This  area  appeared  on  the  North  Pacific  coast  during  the  9th  and  mov. 
ing  northeastward  through  Washington  Territ<)ry,  passed  into  British  Columbia  by 
the  morning  of  the  10th.    Its  passage  was  marked  by  moderate  rams  in  the  Central 

'^^yf^^'l^^SS  identical  with  area  No.  V-was  central  in  Manitoba 
on  the  morning  of  the  12th.  Moving  southeastward,  at  midnight  it  was  central  m 
western  Minnelota.  It  remained  nearly  stationary  until  midnight  of  the  13th,  when 
it  united  with  area  No.  VII  in  the  Lower  Missouri  valley  On  the  afternoon  of  the 
12th,  brisk  winds  being  reported  from  Lake  Michigan  and  the  Lower  Lake  region  cau- 
tionary signals  were  ordered  for  the  entire  Lake  region.  These  signals-fully  justified 
—are  discussed  iu  connection  with  low  area  No.  VII.  +  ^  4-  „^ 

No  VII  -At  midnight  of  the  11th  a  sharp  fall  of  pressure  was  reported  from  tha 
Oregon  coast.  The  area  moving  southeastward  was  central  the  morning  of  the  13th 
inlJtah;  Salt  Lake  barometer  0.42  below  the  normal.  Moving  rapidly  e^^^^^^^ 
midnight  it  united  with  low  area  No.  VI  in  the  Lower  Missouri  valley ;  North  Platte 
barometer  0.64,  Yankton  0.65  below  the  normal.  At  that  time  a  cloudless  sky  within 
a  radius  of  250 'miles  from  the  center  of  the  depression  was  reported,  and  ^^Jf  VO^^^ 
within  500  miles  had  precipitation  occurred  within  the  preceding  forty-eight  hours 
■  Changing  its  course  to  the  northeast  with  decreasing  pressure  ^rea  v.as  cen^^^^^  in 
the  afternoon  of  the  14th  in  northwestern  AVisconsin  ;  Duluth  barometer  29  lb  or  0.77 
lelow  the  normal.  Central  at  midnight  of  the  .14th  over  the  e.'^st^^^.  J^^d  f  ^ 
Superior,  it  moved  rapidly  eastward  with  increasing  pressure,  and  by  midnight  of  the 
iXhad  reached  the  Gulf  of  Saint  Lawrence.  The  signals  displayed  m  the  Lake 
region  for  low  area  No.  VI  on  the  12th,  and  continued  for  this  storm  were  owered 
Sg  the  ZrnTng  and  afternoon  of  the  15th.  During  the  13th  and  14th,  brisk  to 
hLhsoutheriv  to  westerly  winds  prevailed  in  the  entire  Lake  region,  fully  justifying 
Sfsignl  d  s&ayed;  maximum  velocities:  Buffalo,  SW.  33;  Escanaba  S.  36;  Duluth 
NE  38  and  Milwaukee  S.  46.  Signals  for  the  Texas  coast,  ordered  on  the  13th  and 
lowered  on  tSlIth,  were  justified  at  Indiauola,  S.  30,  but  not  at  Galveston.  On  the 
S  cauti^naiVsien  were  ordered  along  the  Atlantic  coast  from  Fort  Macon  north- 
ward to  ThXC^Isl  and.  The  signals  north  of  New  York  were  lowered  at  midnight 
Tf  tb/t  dnt  and  southward  to  include  Kittyhawk,  during  the  14th  the  signa  s  from 
F<S^^t^^Xc4T^tev^s  remaining  displayed  W  -^idnight  «^ 
nection  with  low  area  No.  VIII.   These  signals  were  all  fully  justified ,  maximum 
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velocities :  Boston  and  Kittyliawk,  S^Y.  32  ;  Newport,  SW.  40 ;  Sandy  Hooli:,  SW.  44  : 
Wood's  Holl,  SW.  53.  ^  ,  , 

No.  VIII.— At  midnight  of  the  14th  a  sharp  barometric  fall  was  reported  from 
western  Texas,  and  in  the  afternoon  of  the  15th,  an  area  was  evidently  central  iu 
Indian  Territory ;  Dodge  City  barometer  0.24  below  the  normal.  Moving  eastward 
with  rapidly  decreasing  pressure  its  center  at  midnight  was  in  southern  Missouri. 
During  the  past  eight  hours  the  barometer  had  fallen  sharply  in  the  central  Missis- 
sippi valley,  where  high  temperatures,  brisk  southerly  winds  and  thunder-storms, 
with  heavy  rains,  prevailed;  while  from  the  Lower  Missouri  valley  cold  northerly 
winds,  with  rain,  were  reported.  During  the  evening  a  severe  local  storm,  seriously 
damaging  property,  swept  over  Natchez,  Miss.,  and  its  immediate  vicinity.  On  the 
morning  of  the  16th  the  area  was  central,  with  diminished  pressure,  in  Illinois ;  in  the 
afternoon  over  the  western  end  of  Lake  Erie,  and  at  midnight  in  Ontario.  At  11  p. 
m.  of  the  16th,  an  abnormal  barometric  rise  of  0.30  in  the  past  eight  hours  was 
reported  from  the  entire  Ohio  valley,  with  a  marked  fall  of  temperature  in  the  south- 
em  half.  During  that  time  violent  wind  storms  occurred  throughout  the  eastern  half 
of  Ohio  and.  the  western  parts  of  Pennsylvania,  and  West  Virginia,  the  details  of 
which  are  given  under  the  heading  of  Local  stonns.  Central  the  morning  of  the  ITtli 
iu  the  province  of  Quebec,  it  passed  southeastward  through  New  England  during  the 
day  over  the  Atlantic  ocean.  At  midnight  of  the  15th  signals  were  ordered,  except 
at  Duluth,  for  the  entire  Upper  Lake  region,  and  for  Lake  Erie,  follo<wed  on  the  fol- 
lowing morning  by  signals  for  Lake  Ontario.  These  signals  were  lowered  on  the 
Upper  Lakes  at  midnight  of  the  16th  and  on  the  Lower  Lakes  during  the  17th.  These 
signals  were  justified  in  connection  with  high  area  No.  VII  by  gales  of  unusual  sever- 
ity, accompanied  by  rain  or  snow ;  maximum  velocities:  Alpena  NE.  3-2;  Buit'alo,  SW. 
33;  Milwaukee,  NE.  36,  and  Cleveland,  W.  50.  During  the  16th  signals  were  dis- 
played on  the  Atlantic  coast  at  Eastport,  whore  brisk  Avinds  had  been  reported,  and 
li-om  Sandy  Hook  southward  to  Kittyhawk.  The  signals  on  the  North  Carolina  coast 
were  lowered  at  midnight,  and  those  on  the  New  Jesey  coast  on  the  following  dav- 
These  signals  were  fully  justified ;  maxinuuu  velocities':  Sandy  Hook  E.  31:  C'hinco 
teague,  S.  41 ;  Eastport,  E.  4ti. 

No.  IX.— The  pressure  fell  sharply  on  the  North  Pacific  coast  during  the  night  of 
the  14th  and  on  the  morning  of  the  15th  an  anvi  was  central  on  the  coast  of  Wa.shui'>-- 
ton  Territory;  Olympia  barometer  29.39  or  0.71  below  (he  normal.  Moving  easterfy 
on  the  morning  of  ihr.  ICth  the  area  was  central  in  western  Montana;  Virginia,  City 
baroini'lcr  i).,''.U  licldw  llie  normal,  and  by  midnight  had  passed  northeastward  into 
Manitoba,.  In  connection  witli  the  passage  of  this  storm,  exceediniily  heavy  rains  oc- 
■cnrredfrom  the  14th  to  the  16th  on  the  nortli  half  of  the  racilie  coast,  and'nniisnallv 
heavy  snow-stonns  i)revailod  on  (ho  Sierra,  Nevada  Mountains.  Viom  (bo  Mth  (o  the 
16th  4  inches  of  r.ainfall  at  ]\I('mloeino,  Cab,  and  during-  the  15(11  2  Coot  of  snow  fell 
nt  Truckco  and  Snnuni(,  and  \  ihrl  at  CUseo.  S(^veral  snow  slides  occurred,  and  (ravel 
on  the  Central  Tai  ilic  K'.iili.iad  was  seriously  inlcrlered  willi  lor  sev(-rai  day^- 

No.  X. — Asarca,  A'o.  I\  passed  noi-( Iwasl  ward  on  ( lu^  iiis^li t  oC  ( he  Kil h  int o  I\lani- 
toba.a  considcrahle  tall  \\  as  rrp,,rl,'d  in  (lu^  sondirrn  sc'-nu-nt  of  (bat.  area,  from  Kan- 
Basaiid  Nebraska,  wineli  e,Miliniie,l  nnlil  morning  of  (l^,^  l,s(b,  at  which  (im.v  (ho  area, 
was  central  m  sontlK  rn  Nebraska,;  ( )malia,  barometer  O.tiC  b(vlowlh<>  normal  Movim-- 
slowly  norlh.aslwar.l,  at  li  p.  m.  of  I  h.<  ISIh  I  lie  area  was  central  in  ihv  Mis.sonn 
valley  iiorllnvcsl,  o(  Omaha,,  licim  whieli  slat  ion  a,  S.  wind  of  42  nulcs  was  rei.orted 
Willi  the  nnnsnally  low  pressnre  of -M.H;,,  „r().9l)  below  (he  normal,  and  a-  I  emp,'ra(iire 
.)(  Fi'o.n  r.ismarek,  Dak.,  an.l  North  Platte,  Nebr.,  high  norUi  winds  of  .10  an.l 

4«imles,  will,  tempeialnres  below  (he  Iree/ing  j.oint,  were  reported,  '^lu^  n^port,  for 
that  alt,e,rno,,n  lr,,m  ^  anklon  h.as  not  yU  l„>en  received.  During  the  i.iveding  eiubt 
hours  an  abnormal  l,aromeh  ir  tall,  ran-ing  from  0.20  to  0.30,  ha<l  oeenrred  oVer  ( he 
Rieatei  p.ar  ,  ol  llie  .stales  ol  low.a,  .and  Missouri,  and  over  (ho  eastern  parts  of  Kansas 
ami  iNeln.iska.  Jn  I  be  siieeeeiliiig  eight  hours  an  abnormal  barometric  ris(v,  ranging 
'■••iHo  0  oeenrred  in  (he  Lower  Mkssouri  valley,  wi(li  an  average  abnormal 
haroinelii..  I.ill  o|  0.  |(,  ,,,  (Iki  Upper  Mis.soiiri  valley.    From  3  p.  ni.  (oil  )).  m.  oft  hat 

  I  •lime  (ell        ni  Oinalia  ami  3,V>  at  Lea,venwor(li,  while  in  (  he  llp|)er 

Jli.ssi.MMppi  v:ill.  V  Ibe  t cnii.er;! I,iir((  remained  h( ;i,( ionii.rv  a.t  I.a,  Crosse,  rose  at  Saint, 
J  .•Mil,  and  l(  II  bill,  f  at,  I  );i,venpor( .  At  II  ]k  m.  (  lie  area,  was  central  in  (  he  Ih.per 
JMississippi  vail.  .\  ;  S.iint,  Paul  baromet.  r  2,S.«)  or  0.97  below  tho  normal.  Thnmlor- 
H  .orms  \vi(,b  bi.,|.  I.  inpei.atnroH  and  l)riNk  soudiorly  winds,  (,hon  pr«vaile<l  in  the 
Upp.'r  IMi.ssiM.sippi  ^;,||e,v,  while  cold  north  (o  ,v.>st  winds,  ranging  from  frcsli  to  high, 
we,ie  '■'•|><'i  l''i  lii'iii  the  Missouri  valU'y.  During  (Ini  evening  of  that  day  oeenrred 
^  1'  "I  II  idoes  III  Arkansas,  Missouri,  b>wii,  and  IllinoiN.  Tli(>HO  violent  storms,  by 
wbn  b  neiilyone  liiimlre.i  persons  wre  ki||e,l  and  severjil  hundred  wounded,  anil 
dnnng  t  he  pa><,Hage  ,,(  which  immense  <l,ii„a);e  was  ,lone  to  property  (brongln.nt  ( he.se 
BtateH,are  as  fully  deserihed  as  is  possible  at,  I  his  dale,  niMler  (he  h,:.id  of  l  on.l  Slorni, 

rho  area,  central  (he  morning  of  (  Iks  P.K.h  ,,V(M'  (he  wes(i>rn  end  of  1  il  ,^  .Snnei  ior 
Duluth  barometer  «8.77  or  1.07  below  the  n..rmal-  passed  northeastward  dnJing  (he 
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day  into  Britisli  Columbia.  Its  course  over  the  Lake  region  was  marked  by  Unusually 
high  winds  in  the  Lake  region,  where  the  signals  displayed  during  the  18th,  and 
lowered  on  the  19th,  were  fully  justified;  maximum  velocities:  Escanaba,  S.  33; 
Toledo  and  Grand  Haven,  SW.  40;  Alpena  and  Port  Huron,  SW.  44  ;  Milwaukee,  SW. 
48;  and  Sandusky,  NW.  52.  Cautionary  signals  were  displayed  during  the  18th  and 
19th  from  Wood's  Holl  southward  to  Fort  Macon,  and  were  generally  lowered  the  morn- 
ing of  the  20th.  These  signals  were  generally  justified ;  maximum  velocities:  Bar- 
ncgat,  NE.  28;  Wood's  Holi,  S.  38;  Delaware  Breakwater,  S.  43. 

No.  XL — This  area,  of  but  slight  energy  and  minor  importance,  developed'during  the 
19th  in  Mississippi.  Its  course  was  generally  easterly,  and  it  passed  olf  the  Carolina 
coast  during  the  night  of  the  20th.    No  signals  were  displayed  during  its  passage. 

No.  XII. —  This  area,  appearing  in  Dakota  on  the  morning  of  the  21st,  moved  east- 
ward during  the  day  through  Minnesota  and  the  Upper  Lake  region,  and  during  the 
22d  passed  northeastward  over  Canada  to  the  north  of  Saint  Lawrence  valley.  No 
signals  were  ordered  for  the  Lake  region  in  connection  with  this  area.  Brisk  winds 
were  reported  from  the  Upper  Lake  region  during  the  2lst,  with  a  maximum  velocity 
of  36  miles  SW.  at  Milwaukee.  On  the  morning  of  the  22d  cautionary  signals  were 
displayed  on  the  New  Jersey  and  Virginia  coasts,  which  were  lowered  the  next  morn- 
ing, having  been  fully  justified;  maximum  velocities :  SW.  27  miles  at  Chincoteaguo, 
and  SE.  38  at  Delaware  Breakwater. 

No.  XIII. — This  area  appeared  on  the  North  Pacific  coast  during  the  night  of 
the  19th,  and  moving  eastward  through  Oregon  and  Idaho  was  central  in  western 
Montana  on  the  morning  of  the  22d.  Its  passage  through  the  North  Pacific  coast  region 
was  marked  by  exceedingly  heavy  raina  during  the  20th  and  21st  in  the  northern 
half  of  California;  rain  falls,  ranging  during  that  time  from  3  inches  to  9.73,  being 
reported.  The  valleys  in  the  central  and  northern  portions  of  the  State  suffered 
severely  from  inundations,  which  damaged  crops,  washed  out  railways,  carried  away 
bridges,  &o.  Heavy  and  violent  snow  storms  generally  prevailed  in  the  Sierra  Ne- 
vadas,  which  caused  frequent  snow-slides  and  interrupted  travel  for  several  days  on 
the  Central  Pacific  Railroad.  Pursuing  a  southeasterly  course  from  Montana,  it  was 
central  the  afternoon  of  the  23d  in  eastern  Nebraska;  Omaha  barometer  29.10  or  0.65 
below  the  normal.  The  storm  remained  central  with  gradually  increasing  pressure  in 
the  valley  of  the  Lower  Missouri  until  midnight  of  the  24th,  when  it  was  in  central 
Missouri.  Daring  the  23d  remarkable  differences  of  temperature  prevailed  between 
the  northwestern  and  southeastern  sides  of  the  area,  the  difference  amounting  in  some 
cases  to  over  30°  in  a  distance  of  200  miles.  These  remarkable  differences  of  tempera- 
ture continued  until  the  morning  of  the  25th.  About  7  p.  m.  of  theifSd  a  severe  cyclone 
occurred  in  Adams  County,  Illinois,  doing  much  damage  in  the  towns  of  Lorraine,  Lima, 
andKeene,  and  injuring  many  persens.  At5p.  m.  of  the  24th,  a  severe  tornado  occurred 
in  Jasper  County,  Missouri,  and  at  7  p.  m.  in  Christian  County,  Illinois,  killing  and 
injuring  persons  and  doing  great  damage  to  property.  Violent  thunder-storms  also 
occurred  at  various  other  points  in  Illinois  and  Missouri.  Details  are  to  be  found 
under  the  head  of  Local  Storms.  The  area  moving  due  northward  during  the  night 
was  central  the  morning  of  the  25th  in  Iowa  and  that  afternoon  in  Wisconsin. 
Changing  its  course  to  the  northeast  it  passed  over  the  Upper  Lake  region  during 
that  night,  and  on  the  26th  moved  down  the  valley  of  the  Saint  Lawrence.  The  sig- 
nals displayed  in  the  Lake  region  on  the  22d  for  high  area  No.  X  were  continued  for 
this  storm  until  the  afternoon  of  the  25th,  and  were  then  lowered,  having  been  fully 
justified,  as  shown  elsewhere. 

No.  XV. —  This  area  advanced  southeastward  from  Saskatchewan  during  the  27th, 
reaching  Dakota  the  morning  of  the  28th.  Thence,  by  a  nearly  northeast  course,  it 
passed  during  the  29th  through  the  Upper  Lake  region,  and  on  the  30th  down  the 
valley  of  the  Saint  Lawrence.  Its  passage  through  the  Lake  region  was  marked  by 
brisk  winds,  which  justified,  except  at  scattered  stations,  the  signals  displayed  during 
29th  and  part  of  the  30th;  maximum  velocities:  Grand  Haven,  E.28;  Rochester,  W. 
32  ;  Milwaukee,  NW.  36 ;  and  Sandusky,  NW.  42.  On  the  Atlantic  coast  cautionary 
signals  were  displayed  during  the  29th  at  all  stations  except  J acksonville.  These 
signals  were  lowered  during  the  30th  on  the  South  Atlantic  coast,  but  were  continued 
on  the  New  England  and  Middle  Atlantic  coasts  until  the  morning  of  May  1.  During 
the  29th  violent  southerly  gales,  with  heavy  rain  squalls,  prevailed  along  the  entire 
Atlantic  coast,  followed,  in  connection  with  advancing  high  area  No.  IX,  by  heavy 
westerly  gales  from  Maine  to  Delaware ;  maximum  velocities  :  Boston  SW.  37 ;  East- 
port,  S.39;  Bamegat,  S.43;  Kittyhawk,  S.  46 ;  Delaware  Breakwater,  S.  52;  Wood^s 
Holl,  S.  56.  This  storm  was  generally  reported  to  have  been  one  of  the  severest  experi- 
enced for  years  along  the  New  England  and  Middle  Atlantic  coasts. 

INTERNATIONAL  METKOEOLOGY. 

Tvsro  international  charts,  Nos.  IV  and  VI,  accompany  the  present  review.  They 
are  for  the  months  of  September,  1877,  and  March,  1880.    The  charts  of  mean  pressure, 
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.<&c.,  for  September,  1878,  have  been  delayed  to  permit  the  compilatiou  of  chart  for 
iSeptember,  1877,  which  completes  the  series  for  the  autumn  months  of  that  year. 

No.  IV  indicates  the  probable  course  of  six  of  the  i)rincipal  storm  areas  (No.  I,  II, 
IV,  VI,  IX,  and  XI)  occurring  over  the  north  Atlantic  ocean  during  the  month  of 
March,  1880.  This  month  was  generally  characterized  by  a  rapid  succession  of  high 
and  low  pressure  areas  and  consequent  stormy  weather  over  the  United  States,  Canada, 
.and  that  portion  of  the  north  Atlantic  ocean  to  the  north  of  a  line  running  from  the 
Bermudas  to  50°  N.  25°  W.,  while  over  northwestern  Europe  high  pressures  and,  in 
.general,  clear,  dry  weather  were  prevalent,  except  during  the  regime  of  low  areas 
Nos.  I,  III,  XI.  Area  No.  I  was,  on  the  1st,  2d,  and  3d,  ceutral  to  the  north  of  the 
British  Isles  and  North  Sea,  whilst  the  trough  of  low  pressure  extended  far  to  the 
westward  over  the  Atlantic.  Severe  westerly  gales  prevailed  from  the  English  Channel 
to  40°  W.,  and  from  this  meridian  to  the  American  coast  cold  northwesterly  winds, 
accompanied  by  occasional  violent  snow  and  hail  squalls,  iu  advance  of  an  area  of 
high  pressure  (No.  I,  March  Review)  central  over  the  United  States.  On  the 
3d  the  highest  pressure  of  the  month  (about  30.47  in.,  or  774.0™")  was  recorded  at 
the  Bemnidas,  and  from  the  4th  to  the  7th  this  high  pressure  moved  slowly  eastward 
to  the  region  of  the  Azores.  During  these  days,  namely,  from  the  4th  to  tlio  7th,  two 
areas  of  low  pressure  (the  last  of  which  is  shown  on  chart  No.  IV  as  area  No.  II)  left 
the  American  coast  and,  passing  eastward  over  the  Bauhs  of  Newfoundland,  curved 
towards  the  northeast,  about  50°  W. ;  hard  to  violent  winds,  from  S.  to  W.,  accom- 
panied by  severe  rain  squalls,  were  experienced  from  AO^  to  50°  N.  and  Irom  30^  to 
50°  W.  During  the  7th  the  pressure  rose  rapidly  over  western  Europe,  and  on  the 
morning  of  the  8th  an  area  of  quite  high  pressure  covered  the  region  included  between 
15°  W.  and  25°  E.  and  35°  to  (lO'^  N.  From  the  latter  date  to  the  29th  the  pressure 
remained  high  over  the  greater  part  of  this  region,  and  ap]iarently  fornuMl  a  barrier 
to  the  passage  eastward  of  low  pressure  areas  from  the  Atlantic'  On  the  9th  only 
moderate  winds  were  reported  over  the  Atlantic,  except  that  S.  S.  Ani(-rikn,  in  48'^  29' 
N.  31°  10' W.,  had  an  ENE.  wind,  force  8,  witli  barometer  down  to  '29.52,  or  749.8. 
This  appears  to  have  beou  due  to  a  small  iuva,  which  iinssed  northward  on  the  10th, 
followed  by  NW.  gales  about  50°  N.  30  '  \V.  Anvi,  No.  IV  (No.  V,  March  Review) 
passed  off  the  American  coast  during  th(^  morning  of  the  9th,  and  on  the  10th  passed 
eastward  to  the  north  of  the  Bc-rnnuhis,  ^vlu'^(^  (lie  wind  increased  to  WSW.,  force  G, 
with  threatening  weather,  lirignntino  V,roviXi\  (KH  li),  in  32°  25' N.  (iS'-^  35' W.  had 
a  WSW.  moderate  gale,  with  low  h:ironi<>tcr,  showers,  and  rough  sea.  lli-h  pressures 
(area  No.  IV,  March  Review)  and  cohl  wo;illu-r  ]uovaiU'd  iu  tlio  vicinity  o"?  Newfound- 
land. On  the  11th  and  12tli  low  area  No.  1  \'  moved  ra.pidly  uortiieas|,w:ird ;  and 
severe  gales  from  SE.  to  NW,  wore  reported  iu  II'  N.  ah'  W.,  12''  N.  ,5:!°  W.,  13°  N.  47° 
W.,470  N.  40°  W.,  and  continued  southerlv  gales  l  h<Mu-o  eastward.  S  S  'Vnierika  (llth 
111  4.50  N.  43°  W.)  reported  barometer,  at  7.35  a,  in.,  AN'asliingtou  mean  time,  29.30,  or 
744.2,  wind  SW.,  iorco  11,  very  heavy  sea;  "ha<l  a  h.>avv  gale  iVom  SE.  to  NNW.  and 
back  to  W."  Bark  Sdver  Clond,  from  New  Brunswick  to  Great  Britain,  on  the  llth 
had  a  severe  SE.  gale,  with  lerrilic  N.|u,alls.  veeriuix  at  5  ]>.  111.  to  SSE.,  and  on  (he  l-'th 
severe  gale  from  NNW.— vessel  al.audoncd  on  Hu<12l  h  iu  4.5°  N.  42°  W.  AITcr  (he 
morning  of  the  12th,  tho  progressive  niolion  of  (his  area  appears  to  have  lessened 
decidedly,  and  tho  area  to  h.l.v(^  (Mirved  (owanl  (he  (^ast.  S.  S.  llihernian  lei.orts 
12th,  in  about  50°  39'  N.  33°  17'  W.,  lowes(,  baroiu(>(,er  29.25,  or  743.0,  strono;  oalo  Croiu 
SE.  by  S.,  with  heavy  rain;  i:!(li,  .52°  17'  N.  27°  14'  W.,  lowest  baronie(er  "9  »6 
or  743.2,  wind  SE.  by  E.,  viohxnt  g.-ile  of  hurrieauo  force,  and  heavy  rain  of  sliorti 
duration.  On  (be  Mlli,  S.  S.  Ohio  reports,  in  49°  49'  N.  iip  55'  W.,  barometer  29  35 
or745.5  wind  WSW.  (;,  uil  l,  l,.,il.  Fr<mi  tho  15th  to  tho  18th,  low  pressure,  with 
hard  galea  ami  high  scis,  cnhinied  to  prevail  over  (he  eastern  portion  of  (he  At  lautio 
11"    i*'*lV  pressure  area-  (No.  X, 

Marc!)  1^.'^,:'"'"')  ""'V''  rapidly  noilheast ward  (Vein  (he  y\nieriean  coast,  ero.ssing  tho 
I  .aiikN  ()(  ^ew(ollndlan(l  on  (h(^  I7(h,  (o  .•i.l,()n(,  .55'^  N.  30°  W.  on  the  MKh.  On  (bo 
l.tlh  a.ii.l  tidl  h,  |„w  area  No.  VI  (No.  XI  of  (be  March  l^^vi.^^v)  rapidly  easl  w.ard 

as  .1,  H(  V(  1(1  hurricane,  Irom  the  Ameriejiii  eoas( ,  hetweiMi  Nov;i  Seo(ia.  .and  (luv  lt(<r- 
inn.hiH,  loalK)ut,50oW.  S.  S.  CoKie  20th,  in  40°  N.  (i3^'W.,  7.35  a.  in.,  Wasbino  ( en  mean 
lUH',  ivports  barometer  28.,53  or  724.(),  wind  N.  by  W.,  force  12,  and  also  adds,  (Voiu 
I  I  a.  111.  un(  il  4  m.  (errifie  galo  from  N.,  wi(  h  liiirricane  (breii  a(.  (  iiiies.  eoin|>ell(Ml  (o 
Hirer  h1ii|)  l),  (oie  (he  sea-  to  avoid  damage,  the  wind  luiving  veered  from  K.  (o  N..  wi(Ii 
!i  ,i(|inen(  .iiisly  high  eondised  Hoa."  8.  8.  Ohio  repor(s  I9(,|i,  43° N.  .54°  W..  b.aroineter 
■  .       ;  xt"?''  '  '-^""'.  '-"N.  58°  W.,  barome(,ef2.>^.S2.,  NW.  11.  (hick  snow  slorm; 

and  2lHt,  40°  N.  r.(,°  W.,  29.H4,  SE.  2,  snow  ;  .and  adds.  "  from  inidnighl  ( I9( h  aixl  2()(h) 
lo  4  p.  m..  2(^(b  vudenv.gale,  comn.eiiring  at  KSK.  and  backing  to  N.,  wit  h  very  heavy 
H(pi!iHs  and  tbick  snow,  Imromelcr  falling  raj. i.lly- kepi  ship  hefore  (he  sea  iiiilil  7  u 
ni  An  iimtanceH  of  (  he  iinse(,(  h  .l  e..n,li(  i„„  „f  ( |„<  w.  al  her  lueviilenl  on  er  (bis  pordou 
ol  lbeA(,l.aIltle(lnrlng(belat(,.M■l^alf..l  ■^la^^l,,(|,e(ollowingn,,.yl.eno(..,l:  (  he  S.  S.  Ohio 
nM)or(,(Hl  sji()w  or  hail  on  each  day  from  (],(<  M(li  in  .Mr  N.  27°  W.,  (o  (he  21s(.  in  40^ 
N.  (i(j°  W.,  tho  barometer  ob8erva(  iouH  sliowing  low  presNurott  on  (bo  1  Kb,  KKIi,  IHth, 
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and  20th-:  tlie  S.  S.  Nederland,  from  the  17th,  in  48°  N.  19°  W.,  to  the  29th,  in  40°  N.  73° 
W  reported  "much  rain"  for  the  24  hours  preceding  the  reports  of  the  17rh,  19th, 
21st  22d  23d,  and  28th,  "rain"  on  25th,  "showers"  on  20th,  and  "snow"  on  the  24th, 
27th  and  29th ;  had  low  pressures  on  the  17th,  19th,  22d,  25th,  and  28th.  During  the 
hurricane  of  the  19th,  20%h,  and  2l8t  many  disasters  to  sliipping  occurred,  among 
which  the  following  may  he  noted:  hrig  Rescue  abandoned  in  39°  N  70°  W. ;  brjg 
Victor  abandoned  in  37°  N.  58°  W. ;  bark  Memphis  abandoned  m  39°  N.  59°  W. ;  ship 
Wassenaar  abandoned  in  44°  N.  39°  W. ;  bark  May  Queen  lost  two  men  overboard; 
bark  Queen  of  Hearts,  in  38°  N.  62°  W.,  lost  three  men  overboard ;  while  numer- 
ous vessels  had  decks  swept  of  everything  movable.  From  22d  to  the  26th  this 
storm  moved  very  slowly  northeastward  with  diminished  energy  near  the  center, 
but  followed  by  northwest  gales,  high  seas,  rain,  sleet,  or  snow  from  35°  to  55°  W. 
Low  area  No.  ix  (No.  XIV  March  Review)  passed  off  the  New  England  coast  on  the 
24th,  and  moved  east  and  northeastward  off  the  coasts  of  Nova  Scotia  and  Newfound- 
land during  the  25th  and  26th,  accompanied  by  very  low  pressures  and  followed  by 
northwesteTly  gales  and  high  seas.  On  the  morning  of  the  28th  while  low  area  ^o. 
XV  was  yet  central  over  the  United  States,  a  second  center  had  formed  oft  the  Middle 
Atlantic  coast,  which  rapidly  developed  into  a  severe  storm  (see  No.  XI  present 
Review).  During  the  28th,  29th,  and  30th  it  moved  rapidly  east  and  northeastward 
and  was  encountered  by  the  following  vessels:  schr.  Addie  Fuller  on  the  26th,  m  32° 
N  80°  W.,  28th,  in  35°  iS[.  75°  W.,  and  30th  in  35°  N.  73°  W.,  reports :  26th,  at  sunset, 
weather  threatening ;  midnight,  gale  commenced  with  S.  wind,  which  lasted  until 
morninsr  of  the  28th;  it  veered  gradually  to  WSW. ;  had  occasionally  terrific  squalls 
during  the  gale,  with  velocities  of  40  or  50  miles ;  27th,  midnight,  the  barometer  was 
at  its  lowest  (29.50  as  read  off) ;  28th,  fine  weather  and  nearly  calm  all  day,  barometer 
continuino-  low ;  at  8  p.  m.  gale  commenced  with  wind  from  NNW.,  increasing  m 
force  from"20  to  50  miles,  and  continued  until  morning  of  the  31st,  with  severe  squalls 
of  hail  and  rain."  S.  S.  Scythia  reports:  "28th,  43°  N.  55°  W.  barometer  29. /O  or 
754  4,  w^nd  S.,  heavy  rain;  29th,  42°  N.  59°  W.,  29.33  or  745.0,  NW.  by  W  force  4, 
cloudy,  roagh  sea;  and  adds,  "Sunday.  March  28,  from  3  p.  m.  to  Monday  29,  4  a.  m., 
storm  with  wind  veering  from  SW.  to  W'ly  a^d  N'ly,  w  th  ve^y  h.gh  sea  barometer 
29.28.,'  S.  S  Hiberniant29th,  in  53°  N.  26°  W.,  and  30th  m  52°  N.  31°  W. :  "29th, 
heavV  gale  from  S.,  with  torrents  of  rain  and  heavy  sea ;  30th,  strong  gale  from  WSW., 
with  hiavy  sea,  lowest  barometer  29.22  or  742.2."  On  the  30th  the  barometer  fell 
rapidly  over  northwestern  Europe,  thereby  ending  the  period  of  high  pressures  which 
Lad  continued  since  the  8th  over  this  region  Daring  the  31st  the  low  area  No  XI 
passed  eastward  over  the  British  isles  and  ushered  m  a  period  of  "'^8e*;led  weather^ 
which  continued  over  these  isles  until  the  6th  of  April.  By  28th/°7, 
area  No  XV  of  the  March  Review,  referred  to  above,  had  passed  off  the  American 
Sf  duSng  the  29th  and  30th  it  ioved  slowly  eastward  between  t^^e  Ber^^^^^^^ 
Nova  Scotia,  and  on  the  31st  was  central  some  distance  south  ^^^^^o^^ J^,^^');^.  J^^^ 
lowest  pressures  of  the  month,  accompanied  by  thunder  lightning,  ram,  and  moderate 
gale,  were  experienced  at  the  Bermudas  on  the  29th  and  30th. 

TEMPEKATURE  OF  THE  AIR. 

The  mean  temperatnres  for  April,  1880,  are  shown  on  chart  No.  II.  The  table  of  ayer- 
n  ffe  temneratures  on  that  chart  shows  that  the  temperature  was  above  the  normal  from 
TlxSd  SniiSssi^^^^^  to  the  Atlantic,  except  in  the  lower  Saint 

S^ence  valley,  ^d^^^  Maritime  Provinces.    Over  the  entire  country 

werward  of  Texas  and  the  Mississippi  ^-"ey/f  ^i^'^^^^^^ff  .^^P^f*^ 
the  middle  Rockv  Mountain  slope.  The  greatest  excess  of  temperature  prevailed  in 
Se  Middle  Soutli  Atlantic,  Gulf  states,  Tennessee,  and  the  Ohio  valley,  ranging  from 
3°  Oto  4°  d  affve  the  normal.  The  deficiency  of  3°.2  reported  from  the  Missouri 
vallev  covers  the  entL  valley;  if  divided  an  access  of  2°.7  would  have  been  credited 
to  thi'lower  vll^^^^^^^^^  a  defici'ency  of  about  9°,0  to  the  upper  valley.  On  the  Pacific 
coast  the  greatest  deficiency  is  reported  from  the  central  region  3  .0.  _ 

Maximum  and  minimum  temperatures.-Mame :  *CoTmsh,  70°^  Poitland^Go  ,  .^^^^^^ 
nort  17°-  *Orono  14°.  Neiv  Hampshire:  *Contocookville,  /6°:  Mount  Washington, 
40°' *Diinbarton  18°;  Mount  Washington,- 12°.  Vermont :  *  Windsor,  74°;  Burlington 
69°'-  CrUn 'ton  16°  ;  ^Lunenburg  and  '^Newport,  14°.  Massachusetts  :  ^Sprmgfaelcl 
Armorv  79°  •  S'nrinofield,  77°;  Thatcher's  Island,  20°  ;  *South  Lee  and  ^Somerset, 
Th^   mode  4ort  idams,  64°  and  24°;  Newport,  63°  and26°.    ConneoUeu  : 

*SoutMn4on  78°  New^^^^  75°;  New  London,  24°;  ^Southington,  19°.  Netc  York: 
4r<ienia^81°  •  New  76°';  Rochester  aAd  Buftalo,  20°;  ^Schroon  Lake  and 

^attX^BaSlks  16°.  Jersey:  -^Dodge  Mine  87°  ;  Barnega^^^^^^^ 

^  ?£LhS-i^?n£j;^a?f^^^ 
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Ill'  *;^7y*l^^^ille,  23°     JTe^i  F^^^^^         ^Helvetia,  82°  andl5°  ;  Moroaiito%Yn  81°  an,1 
28°    Aorth  Carolina:  Wilmington  and  ^Weldon,  90°  ;  Charlotte  and  EfctX wk 
^iV^P^?^  '^?"°SS,  25°.    South  Carolina :  Charleston,  fe-.o  and  33°     Gro^^^^^^^^  ' 
Aalle,  92° ;  Angusta  and  Savannah,  88°  :  Atlanta  and  An cfust-i  3fio  •  *MnP?,;. 
racks,  29°.     Florida  :  *Honston,'96° ; ' JacksonviHe,  tl>and'42o  •  '^SainfAnZsti^^^ 
41°.    Alalama:  Montgomery,  90°  and  40°    Loui<i  nnn  ■  *c\^.^^^'    oaint  Augustine, 
Shrevenort,  93°  and  4?°.    Ikansas:*Monnt  Ida  1^°  and  ?2°    T  f.li  P 
43°.  Eagle  Pass  and  Rio  Grande  City.  105°rForfEm 

Cincinnati,  83°;  Cleveland,  27° ;  nVoosterCf*WesTervili;  ooo"  V  ^C^^^cinnati,  87°; 

Brady  4°.  Wisconsin :  ^Beloit,  80° ;  Madison.  78°  and 23°  •  *Neillsvi']i7 '  if-  '  • 
^Corning,  94°  ;  Saint  Louis,  86°  and  30°  ;  *Pierce  Citv  0,^0  rl^r.  "  ^'^'f ■ 
Des  Moines,  84°;  Duhnqno'and  Des  Moires  26°^  ^Lo-^-^Tn  iG°  ^  ^nS^'T^' f  •  ' 
ndge,  80°  and  13°.  Indian  Territory:  Fort  Sill,  96°  •  Fort  Gi  W  Brockin- 
*Holton  and  "Cedar  Vale,  94° ;  Dodge  City  9-?°  and  oio     w.tnt^^^^'       '    ^'"n^^  • 

We:  Tort  McDermit,  80o ;  Wiuoem  .c;,,  °"o'  ^U' -^k^'LuSMT.'       Tv  ° 

at  0™eg„  t„41o  at  Ck™.],,,,,! ;  u  ,      l.aL. ;  ■       Vv 'l  ,  ' 

MUwanto;  Upper  Ml™»i|,|,i  %■■.,»,.',  :■.»:■  „t  I..,  o  n    u  ll  I  11        '  ."!' 

JW  of  tbo  North  valloj,  jii  at  IVaiMna  a,  ,1  '  -   ,    n,,.  ,i    ij  ,       ;  " 
■Iff'atLeavoawortl.toSloat  iM.rtllali.nl.  an,l       :    ,      |  ,:,      " '^V^ 

atEio  Granilo  City  to  450  at  Ka-lo  I'aa,  •  I'.,,!,  ,  ,,    '„  1        ,:,  ; }.':"'''■:'} 

Siiiia  Cit,  to  5:|o  at  N<,rll,  I'latlf,  ami      ■  al  l  or       li,  ,/     a    i! "  r'T'  "V. 

■iNvlv;mi  I    ii'l  ■;(')         :  '1     I  <l".ly-llnnl  ,K,rall..|,  (ill  12(h;  northern  Ohio 
linu',.  Mii,  luHi,  ,    V  '  '  I'lVr"  «;as.'N  ol  int,MV8(,  are  nol.-.l:  .ll„l,„ma: 
''>^h,Lu  T\\U    ^n^^^^^^        -UO'-mjI  Inut,  ,.on,,  uhoai,  and  cotton 
1/        v^T^n^  l"'>;n>,snlM    scnouNly  damaging  j.cach  l,lo.son.,s 
;  kV    .  "  "■";<  ;•>'"•  v.-gclahlcs  and  .laniaging  much  cotton 

■Tcn,:,:  sn,  ;,n.l  911,  ,  ,  ,1  I  t  •  ' 'l.-<n. aging  ganl.'UH  .■in.l  IVuil,  .soinowhal. 
"■n>,.  iirHt  li,n.  in'sSocn  yeJS"""  1H< IvU-sMoying  peach 

AVoldou  and  Wil^i.i^on,  12th-  Ch^rl^^^  •il''''''''^ 

jo,.„.ontown  an.i  Mo„..t  Solon,  i2,ir-^;!!^,::;;^  N ''vaH:^;!^  T^^Sir;' 

I'ltKcincATinN. 

iii2n/^e;rn;::,,;':sSii;;''iii'  a:;"a:;:;;S'i      -"cd  ..o.,  a..- A,..ii.  ,8so,  i« 

 '  _  «^;'ntH<'ly  as  poNHiblc,  iVom  ahout  500  ivimrls.  On 


Hh.TU  l,;,i|- 
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the  chart  is  given  average  precipitation  for  April.  As  will  appear  from  that  table 
slight  deficiencies  are  reported  from  Minnesota,  the  Eastern  Gulf  and  Middle  Atlantic 
states,  and  a  slight  excess  from  the  Western  Gulf  states.  Deficiencies  of  from  one 
to  two  inches  are  reported  from  New  England,  Tennessee,  the  South  Atlantic  states, 
Florida,  and  the  Missouri  valley.  An  excess  of  one  and  a  half  inch  is  reported  from 
the  Lake  region  and  the  Ohio  valley,  and  of  two  and  a  half  inches  from  the  Saint 
Lawrence  valley.  On  the  Pacific  coast  the  rainfall  has  been  excessive  in  California, 
particularly  in  the  central  valleys.  Over  the  Middle  Pacific  coast  region  the  precipi- 
tation was  five  times  the  amount  of  the  April  mean,  being  7.86  above  the  normal. 

Spedally  heavy  rains.— 1st,  New  Ulm,  Tex.,  1.12  in  4  hours,  15  minutes;  Brackotts- 
ville,  Tex.,  1.61  in  2  hours,  20  minutes.  1st  and  2d,  Auburn,  CaL,  2.10;  Shasta,  Cal., 
2.70.  2d  and  3d,  San  Buenaventura,  Cal.,  1.95  in  36  hours;  Highlands,  N.  C,  3  in  29 
hours.  3d,  Chattanooga,  Tenn.,  3.00  in  16  hours;  Point  Pleasant,  La.,  2  in  5  hours; 
Decatur,  Ala.,  2.  3d  and  4th,  Gainesville,  Ga.,  2.30;  Ellsworth,  N.  C,  2.50  in  25 
hours;  Thatcher's  Island,  2.66  in  13  hours.  4th,  "VVellsborough,  Pa.,  1.35  in  2 hours,  40 
minutes.  7th,  Corsicana,  2.79,  of  which  2.35  in  8  hours.  7tli  and  8th,  Vicksburg,  3.09 
in  24  hours;  Point  Pleasant,  La.,  3.01.  14th  to  16th,  Mendocino,  Cal.,  4;  Point  Arenas, 
Cal.,  3.  1.5th  and  16fch,  Evansville,  Ind.,  3.30 ;  16th,  Fort  Barrancas,  Fla.,  2.24  in  4hours. 
15th,  San  Francisco,  Cal.,  1.33;  Louisville,  Ky.,  2.28,  of  which  1.84  fell  in  2  hours  and 
45  minutes.  14th  and  15th,  New  Harmonj',  Ind.,  2.40;  Point  Pleasant,  La.,  4.01  in  8 
hours;  Fayette,  Miss.,  15th  and  16th,  9  in  8  hours.  16th,  Louisville,  Ky.,  1.78  in  & 
hours;  Vevay,  Ind.,  1.25  in  4  hours;  ]3owling  Green,  Ky.,  2.04;  Saint  Meinrad,  Ind.y 
1.95  in  6  hours;  Pensacola,  Fla.,  2.30  iu8houi-s;  Mount  Auburn,  Ohio,  1.63  in  2  hours  ^ 
Wellsborough,  Pa.,  1.10  in  1  hour  and  SOminutes.  18th,  Madison,  Wis.,  2.15  in  6hoursv 
19th,  Memphis,  1.79  in  2  hours;  Fort  Smith,  Ark.,  2,18;  Little  Eock,  1.23  in  4  hours? 
Princeton,  Cal.,  19th  and  20th,  3.63;  Eed  Bluff,  19th  to  21st,  4.47.  20th,  Kittyhawk,, 
N.  C,  2.15  in  6  hours ;  Corsicana,  1.30  in  3  hours  ;  19th  and  20th,  Green  Springs,  Ala.,. 
3.82  in  9  hours;  New  Orleans,  3.18  in  24  hours.  20th  and  21st,  San  Francisco,  3.20;: 
Mount  Saint  Helena,  CaL,  14.70;  Sacramento,  Cal.,  8.37,  of  which  6.35  in  16  hours; 
riealdsburg,  Cal.,  973  in  48  hours ;  Santa  Eosa,  Cal.,  6.70  in  48  hours ;  San  Luis  Obispo, 
Cal.,  3.00  in  36  hours;  Grass  Valley,  Cal.,  4.50  in  18  hours;  Georgetown,  Cal.,  4  in  24 
hours ;  Nevada  City,  Cal.,  5.20  in  24  hours,  and  "April  to  date  22.98  inches,  being  six 
times  the  average  for  April";  Forest  City,  Cal.,  6.54  in  48  hours ;  Modesto,  Cal.,  7  in  48 
hours;  Tomales,  Cal., 5.02  in  40  hours  ;  23d,  Geo:i^etown,  Col.,  "April  to  date  25.50 
inches."  23d,  North  Lewisbui-g,  Ohio, 3.10  in  3^  hours;  NewCorydon,  Ind.,  3.79  in  11 
hours.  23d  and  24th,  Norwalk,  Ohio,  2.51;  Bellefontaine,  Ohio,  3.50;  Augusta,  Ga., 
1  in  1  hour;  Newton,  Iowa,  over  4  inches.  24th,  Keokuk,  2.45  in  8^^  hours;  Vevay, 
Ind.,  1.10  in  1  hour ;  Pierce  City,  Mo.,  1.00 in  1  hour.  24th  to  26th,  Wellsborough,  Pa., 
4.82.  24th  and  25th,  Indianapolis,  3.03,  of  wlBch  1.17  fell  in  5  hours;  Bethel,  Ohio, 
2.75.  25th,  Vevay,  Ind.,  2.20  in  12  hours ;  Einggold,  Ohio,  0.80  in  12  minutes.  26th, 
Point  Pleasant,  La.,  2.01  in  10  hours  ;  25th  and  26th,  Mount  Auburn,  Ohio,  2.07.  28th, 
Shreveport,  2.05  in  8  hours;  Brackettsville,  Tex.,  2.05  in  6  hours;  San  Antonio,  Tex., 
2.79  in  li  hours;  Castroville,  Tex.,  1.73  in 3^  hours;  Mesquite,  Tex.,  2.00;  Mount  Ida, 
Ark.,  28th  and  29th,  2.05  in  25  hours;  Highlands,  N.  C,  28th  and  29th,  2.60  in  15 
hours;  Charlotte,  N.  C,  2.19;  Washington,  D.  C,  2.05.  29th,  Lynchburg,  2.20; 
Ellsworth,  N.  C,  3.50  in  12  hours ;  Poipt  Pleasant,  La.,  2.00  in  2  hours. 

Largest  viontlily  rainfalls,  including  melted  swoti-.— Georgetown,  Cal.,  25.50  inches; 
Shasta  and  Healdsburg,  Cal.,  over  18 inches;  Sacramento,  Cal.,  14.20 inches;  Fayette, 
Miss.,  13.40 inches;  Cincinnati  (College  Hill),  10.50 inches;  Chattanooga,  Tenn.,  10.37 
inches;  Green  Springs,  Ala.,  10.15  inches;  Murphy,  N.  C,  9.30  inches;  New  Corydon, 
Ind.,  9.08  inches;  Kalamazoo,  Mich.,  8  inches. 

Smallest  monthli/  rainfalls,  including  melted  snoic. —Fort  Yuma.,  Cal.,  0.00;  Ynina, 
Ariz.,  and  Fort  Union,  N.  Mex.,  trace;  Brownsville,  Tex.,  0.01;  Tucson  aud  Camp 
Grant,  Ariz.,  0.04  inches;  Socorro  and  Santa  F6,  N.  Mex.,  0.05  inches;  El  Paso,  Tex., 
0.10  inches;  Dodge  City,  Dak.,  0.11  inches;  Fort  Davis,  Tex.,  0.14  inches;  Phoenix 
and  Burkes,  Ariz.,  0.15  inches ;  North  Platte  and  Fort  Elliott,  Tex.,  0.16  inches ;  Chey- 
enne, W.  T.,  0.17  inches  ;  Edinburg,  Tex.,  0.19  inches ;  Wickenburg,  Ariz.,  0.25  inches ; 
Camp  Verde, Ariz.,  0.27  inches;  Olivet,  Dak.,  and  Denver,  Colo.,  0.31  inches;  Key 
West,  Fla.,  0.33  inches;  Vail,  Iowa,  0.32  inches ;  Yankton,  Dak.,  0.40  inches. 

Eainy  days.— The  nnmhev  of  dava  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows :  New  England,  2  to  23 ;  Middle  Atlantic  states,  8  to  20 ;  South  Atlantic  states, 
9  to  15 ;  Eastern  Gulf  states,  4  to  13 ;  Western  Gulf  states,  8  to  13 ;  Lower  Lake 
region,  17  to  21 ;  Upper  Lake  region,  12  to  20  ;  Ohio  valley  and  Tennessee,  10  to  17  ; 
Upper  Mississippi  valley,  7  to  12 ;  Missouri  valley,  4  to  9 ;  Eed  Eiver  of  the  North 
valley,  5  to  12  ;  Eastern  Eocky  Mountain  slope,  1  to  10  ;  Texas,  0  to  9  ;  Eocky  Mount- 
ains, 2  to  11 ;  Middle  Plateau,  1  to  14 ;  California,  16  to  18;  Oregon,  15  to  18. 

Clovdy  days.— The  number  varies  in  New  England  from  6  to  16 :  Middle  Atlantic 
states,  4  to  11 ;  South  Atlantic  states,  4  to  13 ;  Eastern  Gulf  states,  0  to  1() ;  Western 
Gulf  states  5  to  16;  Lower  Lake  region,  10  to  Ki ;  Upper  Lake  region,  8  to  15;  Ohio, 
valley  and  Tennessee,  5  to  13 ;  Upper  Mississippi  valley,  4  to  10 ;  Missouri  valley,  4i 
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to  10 ;  Red  River  of  the  Nortli  Valley,  10  ;  Eastern  Rocky  Mountain  slope,  3  to  9 ; 
Texas,  4  to  14  ;  Rocky  Mountains,  3  to  11 ;  Middle  Plateau,  Oto  15 ;  California,  9  to  13. 

Brougliis  prevailed  in  central  and  western  Kansas  and  in  the  interior  of  Texas, 
until  ended  by  the  heavy  rains  •f  the  27th  to  ?Oth. 

Floods. — The  following  notes  have  been  gathered  regarding  damoge  in  lower  Missis- 
sippi valley  from  high  water  during  latter  part  of  March  and  during  April.  March  23rd : 
Much  laud  overflowed  in  Crittenden  County,  Ark.  Many  cattle  drowned  or  starved. 
Many  houses  uninhabitable.  Along  White  River  much  land  overflowed  as  far  up  as 
Saint  Charles ;  a  large  amount  of  stock  drowned.  Levee  at  O.  K.  landing  broke 
March  27th;  crevasse  40  feet  wide.  The  Sharp  crevasse,  4  ndles  above  Gretna,  La., 
occurred  April  1st ;  enlarged  by  2d  to  70  feet  wide  with  central  depth  of  15  feet.  On  2d 
5,000  acres  under  w;ater.  Two  culverts  on  Morgan  Railway,  8  miles  from  Algiers, 
washed  out,  interrupting  travel.  jSIain  crevasse  closed  on  7th ;  but  slight  breaks 
occurred  on  9th  and  frequently  to  30th.  lOtli.  Water  from  Morganzia  crevasse,  in 
West  Baton  Rouge  Parish,  Louisiana,  slowly  encroaching  on  rear  lands.  Northern 
Texas  Railway  continues  inundated ;  between  Vicksburg  and  Munroe,  40  miles,  is  trav- 
ersed by  skiffs,  rest  by  rail ;  regular  through  trains  not  expected  before  May  1st.  16th. 
Crevasse  on  left  bank  of  Bayon  La  Fourche,  one  mile  below  Thibodeau,'La.  Night 
16tli  and  17th,  levee  broke  on  Tensas  River  near  Stanton's  plantation,  submerging 
entire  Black  and  Tensas  River  country.  17th.  Frogmore,  Concordia  Parish,  Louisiana : 
"  water  has  commenced  falling;  levees  on  Cross  jBayou  above  and  below  here  have 
given  away  at  several  places.  Moro  and  Dunbarton  levees  on  Tensas  River  have  given 
way,  flooding  the  country  for  miles."  Mineola,  Tex.,  1st,  during  lu'cvious  night  very 
heavy  rain  and  remarkable  rise  in  Sabine  River ;  wa^li-outs  on  railway  between  jMineola 
and  Tyler.  3d.  Toccoa  Falls,  Ga.,  heaviest  rain  for  years;  about  12  miles  Air  Line 
Railway  track  washed  out  and  bridge  over  Tugalo  River  carried  away.  181  li.  Freshet 
in  Bogiio  Cliilto,  submergingG  miles  track  of  Jackson  Kaihvay  and  in(orrup(  ing  tr.avel 
between  liiookbavon  and  Coon  City,  Miss.  25tli  Farmer  City,  111.,  croeks  higher 
than  ever  beforo  known.  Princeton,  Cal.,  22d,  Sacramento  Ixivcr,  2:>  i'eot  1  inch  above 
/,ero»of  gauge,  highest  wafcrever  Icnown.  'Jlid.  ;Mncli  (lain:ij;i^  in  Sacramento,  San  Joa- 
(piin,  Santa  Clara,  Na])a,  and  other  \  :il  Irvs  in  ccnl  ral  and  -western  CaliC<u'nia,  from  very 
heavy  rains,  20tli-2:!d.  21st.  YdUi  l.  \  cr',  n.-ir  S.icrauionlo,  broke.  Peoria,  111.,  24thJ 
city  flooded,  ninnv  bnildings  dnnia'^id;  luinicrous  wash-outs  and  land-sHdes,  inter- 
rupting railway  l'r:i  vd.  r.ih'hlield,  Mirh.,  iUKli,  Saint  Joseph  IJivor  highest  for  25 
years.  I'aycltc,  .Miss.,  Kil  li,  «l  reams  liighesl  excrseen;  crops,  bridges,  and' stock  swept 
a  wav  ;   damage  \ crN  i;re;it. 

//(((/.  — I  111  i  I  sdirm.s  ii:i,\c  lieen  esiieei. illy  iVeiiuent  and  cannot  be  enumerated  in  detail. 
'Hu^  I'lillow  ing  sldi  nrs  were  nnnsn.i  1  ly  ,se\ eri-  or  interesting  from  the  size  of  the  hail- 
Htnnes.  M.-ireli  lllsl ,  wvy  \  iolenl  in  | ei rl .■^  (i I'  (  owen  and  Dallas  Counties,  Texas  ;  near 
I'iiino  llie  b;iil  /one  w:i.m  ■Jiki  yni'ds  wiib-;  llie  stones  were  as  large  as  hickory  nuts,  and 
CO \cred  I  lie  ground  like  snow  drill m.  .\]n  il  ls(.  I'ort  iMveli,  Tex.,  violent,  stones ])ierce(l 
li'uls  ;ind  knoeked  sliin^le.s  from  roots.  Itli,  K'noxville,  Tcnn.,  very  S(ivere,  stones  as 
kirge  .-IS  p.-ul  I  id-c  e-;;s  jell  ingreiit  iiininl  it  ies.  lit  h ,  Spartansburg,  S.  C,  "terrific, 
the  Nev(  rest  since  ine mor.i  1  de  si (nni  ol'.liini\  Some  .slones  ('>  iindies  in  circMnifor- 

enee.  Miieli  ,l;,in.'i..,.  lo  n|,.|^s,  niid  to  liiiil  Irei  s."  Deiinv's  Cross  K'o.ads,  S.  C,  "worst 
e\cr  know  11  in  t  his  seel  ion  ;  l:isl  iiig  '.'11  niiiiiileN  ;  stones  li'oni  size  of  i>ai'|. ridge  (o  hen's 
'■g;'-js."  Till,  .Mii\e\'s,  (I;!.,  ,se\cr:il  stones  12  inidies  in  cirenmforeucc ;  hail  fell  for  15 
niiiinles,  iiiim  Ii  like  snow,  a  ealni  pre\ ;iiling.  liaii'dstown,  Ga.,  ono  stono  weighed  2 
lionnds.  1(11  li,  Merced,  <':il.,  Iieavicsl  tor  years.  I7lli,  NayotteviUe,  Tonn.,  stones  size 
id  li'ii'scoos,  wei;^drnig  1  lo  (i  ounces.  isih,  Mentor,  Ohio,  stones  as  large  as  marbles, 
"■-'d,  r:nii:i,  low;i,  Mioiicsas  largo  as  j^nglisli  walnuts.  2()th,  Oakville,  Out.,  violent. 
Mont;;oiiici  \ ,  N.  V.,  (il It,  viideni,  doing  nnudi  daniage  to  buildings.  29tli,  Columbia, 
S.  (I,,  .stones  ,is  l;i  ;i,s  liiMi's  <'ggs.  ( I M  i  11  cs  v  i  1 1  o ,  (ia.,  lib,  slones  one  inch  in  dianiotor ; 
i;ili,  "si/e  ol  idiesi  iiiils."  Nora.  Springs,  Iowa,  2IH\,  of  (>in>  to  two  inches  in  diameter, 
"soft,  snowy  lexinre."  I'ortMadison,  Iowa,  2hh,  si/,(^  (d  (luail's  eggs.  Point  Pleas- 
ant, \j-A.,  IniH-ini  li  In  diauieler.  Hudson,  Micli.,  lid,  "  very  severe,  slones  as  large  ns 
walunls.  'I  wcniy-rour  pi(  ked  up  haH-hinir  aCd  r  I'al ling  weighed  72  ounces.  Fowls 
killed  and  Carin  houses  dauuiged."  Pi(M•c(^  Cil  v.  Mo.,  24th,  stones  1.5  by  1.2  inebes  in 
(lianieler.  Newark,  N.  .F.,  5tb,  onc'-balf  lo  t  liri-e-lnnrths  inch  in  diameter.  Franklin, 
Pa.,  4th,  large,  breaking  much  glass.  Wyl  lievill(«,  Va.,  25lli.  average  dianuxter,  one-half 
inch,  of  some  one-fourth  inch.  h'<'d  li'lulV,  20(li,  Ihreo-eiglitbH  inch  in  diameter,  cov- 
ering gronnd.  Fort  Kill,  17th,  an(^-lnll^  ineli  in  <lia.nieter.  Castroville,  T<«x.,2H(h  and 
Mason,  Tex.,  fith,  "size  of  lien's  eggs."  Near  Mount  Airy,  Ga.,  :id,  "  reportrd  as  large  jw 
anian's  list."  Savannah,  Ga.,  4tli,  some  1,|  inch  in  diameter;  much  gla.ss  broken  in 
city;  gardeus  seriously  damaged.  Augusta,  (Kb,  Hi/.e  of  |)ar(ridg(''s  eggs.  eoviMed  (ho 
gronnd;  "(his  hail  storm  is  r((por((Ml  to  liave  Killed  vonng  stock' in  Orangeburg 
(!onnty,  Sonlh  Carolina."  "  « 

IIRLATIVK  IIUMimi  Y. 

'I'ho  i»ercen(.ag(is  of  nn^an  relative  humidily  for  (  he  month  riiiigo  as  fidlows :  New 
England,  Crom  .57.(;  |.oH5.5;  Middle  At  laid  ie  sdid-.^.  17.2  (oHl.l  ;  South  At  lantic  slates. 
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60.4  to  79.2;  Eastern  Gulf  states,  67.6  to  77.6;  Western  GuLf  states,  59.3  to  79.5;  Ohio 
valley  and  Tennessee,  53.6  to  70.0;  Lower  Lake  region,  CI. 9  to  66.6;  Upper  Lake 
region,  62.9  to  72.6 ;  Upper  Mississippi  valley,  53.7  to  62.0 ;  Missouri  valley,  45.9  to 
68.4;  Red  River  of  the  North  valley,  72.8  to  75.0;  Eastern  Rooky  Mountain  slope, 
23.0  to  72;  Western  Plateau,  19.0  to  54.8;  California,  67.5  to  78.9;  Oregon,  52.0  to  70. 
High  stations  report  the  following  averages  not  corrected  for  altitude :  Pike's  Peak, 
68.9;  Mount  Washington,  85.0  per  cent. 


WIjSTDS. 


Total  movements  of  the  air. — The  following  are  among  the  largest  total  movements  in 
various  sections  of  the  country :  Pike's  Peak,  16,279;  Portsmouth,  N.C.,  13,560;  Dela- 
ware Breakwater,  13,958  miles;  Wood's  HoU,  12,491;  North  Platte,  11,948  ;  Indianola, 
11  845;  Fort  ElUott,  Tex.,  11,050;  Grand  Haven,  10,875;  Bismarck,  10,575;  Saint 
Louis,  9,499;  Erie,  9, 491;  Red  Bluff,  8,621  ;  Cairo,  7,671;  Punta  Rassa,  7,889.  Frost- 
work prevented  a  complete  record  on  Mount  Washington.  The  smallest  in  various  dis- 
tricts are :  El  Paso,  2,546 ;  Roseburg,  2,569  ;  Augusta,  2,787  ;  Uvalde,  3,167  ;  Tucson, 
3  448;  Lynchburg,  3,794  ;  Toledo,  4,083  ;  Nashville,  4,140 ;  Moietgomery,  4,733  ;  Little 
Rook,  5,118;  Springtield,  Mass.,  5,163;  Baltimore,  5,398;  Dubuque,  6,203;  Escanaba, 

'Local  storms.— Violent  local  storms,  in  unusual  numbers,  occurred  during  April. 
Tornadoes,  causing  loss  of  life  or  deing  serious  injury  to  property,  were  reported  from 
Kansas  and  Louisiana  on  the  2d;  from  Georgia  on  the  3d,  4th,  and  24th;  from  Mis- 
souri, Arkansas,  Iowa,  Illinois,  and  Wisconsin  on  the  18th  and  24th;  fuoin  Ilhnojs  on 
the  23d ;  from  Illinois  and  Missouri  on  the  24th,  and  from  Mississippi  on  the  25th,  29th, 
30th.  The  following  details  have  been  gathered  from  reports  made  by  Signal  Service 
and  voluntary  observers  and  other  sources  more  or  less  reliable.  Ottawa,  Kans.,  2d, 
about  6  p.  m.,  severe  tornad®,  destroying  much  property,  injuring  15  persons  and  kill- 
ing several.  Just  before  the  storm  dark  and  angry  looking  clouds  formed  suddenly 
in  the  W.  and  NW.,  and  as  they  drew  near,  seven  houses  were  first  demolished.  The 
cloud,  then  bouncing  over  a  space  of  400  feet,  unroofed  a  freight  depot  and  overtifl-ned 
two  railway  cars,  injuring  seriously  several  passengers.  The  path  of  the  storm  was 
narrow;  the  direction  from  SW.  to  NE.  Girard,  Kans.,  2d,  7  p.  m.,  tornado  appar- 
ently developed  seven  miles  to  the  southwest  and  moved  northeastward  to  withm  one 
mile  of  the  town,  where  its  course  was  changed  to  east,  moving  thence  directly  to 
the  Missouri  line;  track  3  to  50  rods  wide;  3  persons  killed,  many  others  badly  hurt, 
and  17  houses  destroyed.  Shreveport,  La.,  2d,  p.  m.,  violent  thunder-storm  and  tor- 
nado; 3  persons  injured  and  15  buildings  destroyed;  path  one  mile  long  and  one- 
fourth  mile  wide;  'shape,  parabolic  curve.  Loud  roaring  preceded  storm.  V6bns 
on  S  side  fell  to  W.,  on  N.  side  to  E.  Dalton,  Whitefield  County,  Georgia,  3d,  p.  m., 
tornado  passed  6  miles  north  of  town,  extending  across  Connasauga  River  into  Mur- 
ray County;  2  persons  killed,  many  injured,  and  18  houses  completely  demolished; 
path  about  one  mile  wide;  two  opposing  currents  of  wind  were  observable  during 
the  proo-ress  of  the  storm,  one  from  the  west,  the  other  and  the  most  violent  from  the 
east  This  tornado  crossed  Grass  Mountain  near  the  point  at  wkich  a  similar  storm 
passed  in  1878.  3d,  near  midnight,  tornado  and  waterspout  between  Mount  Airy  aad 
Toccoa,  Ga.  It  passed  through  Murray  County,  reaching  Cherokee,  100  miles  distant, 
about  2  a.  ra.  Hail  reported  as  large  as  a  man's  fist.  The  county  is  sparsely  settled, 
yet  50  dwellings  of  all  kinds  were  leveled,  3  persons  killed,  and  many  badly  in.iured. 
A  hog  was  found  40  feet  from  the  ground  in  the  fork  of  a  tree.  Length  of  path  un- 
known; average  width  about  one  mile.  Remarkable  amount  of  ram  reported,  but 
no  fio-ures  given.  Elbert  County,  Georgia,  3d,  tornado  passed  through  north  part  of 
county,  blowing  down  many  houses  and  the  largest  trees.  Its  passage  resembled  a 
cloud  of  smoke  and  fire  rolling  on  the  ground.  Washington  County,  Georgia,  4th, 
during  afternoon,  tornado  passed  through  southwestern  portion  of  country  demolish- 
ino-  many  buildings ;  track  oue-half  mile  wide ;  direction  SW.  to  NE.  Edgefield,  S. 
C^eth  5p  m.,  ^'most  terrible  storm  of  wind  ever  remembered."  Trees  and  houses 
were  swept  away  ;  several  persons  slightly  and  one  seriously  injured.  Through  one 
laroe  forest,  trees  were  twisted  off  or  uprooted  "  that  had  stood  lor  ages.'  In  Missis- 
sippi 15th  p.  m.,  a  severe  storm  swept  over  Natchez  and  vicinity,  unroofing  buildings, 
uprooting  trees,  and  demolishing  fences  and  outhouses.  The  ram  fell  m  torrents, 
sweepiuo^awav  bridges,  &c.  All  telegraphic  communication  was  interrupted  for 
three  days.  Wheelin|,  W.  Va.,  16th,  high  storm,  culminating  in  a  violent  due  E.  wind 
at  5  p  m  Two  freight  depots  unroofed  and  several  other  buildings  seriously  dam- 
aged. High  winds  were  felt  through  entire  central  and  southern  parts  of  Ohio  At 
Newark  New  Philadelphia,  Canal  Dover,  Milford  Center,  Springfield,  Snyder's  Mills, 
TaXf^ilirColumbus,  Cincinnati,  Martinsville,  Bellaire,  and  Lebanon,  buildings 
were  unroofed  or  blown'down  and  much  damage  was  done  to  other  P^oP^rty-  Corw^^^^ 
Center,  Bradford,  and  Oil  City,  Pa.,  16th,  destructive  <i 

ricks  and  unroofing  buildings;  two  men  seriously  injured.    Buffalo,  N.  Y.,  IbtJi,  vio 
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lent  wind  storm  from  SW. ;  several  buildings  damaged;  heavy  weather  ou  Lake  Erie- 
injured  one  sunk.    Harrisburg,  Pa.,  16th,  violent  wind  storm ;  covered 

Slof  wf.   i«ti?''or*'?f     ^''^'"^  ^^^'^'^'il  l^ftildings  more  or  less  damaged. 

Beloit,  Wis.,  18th,  about  5  p.  m.,  severe  tornado  swept  over  the  city  from  SW  to  NE  • 
houses  and  other  buildings  destroyed ;  many  persons  injured  and  several  killed  Loss 
frol^^Y  l  NF  Trolf  f  Stiles,  Davis  Couniiy,  Iowa,  18th,  toiSo  palsed 

trom  SW.  to  NE  through  the  town  and  adjoining  country,  causing  great  destruction' 
to  property ;  path  20  miles  long  and  from  50  to  300  yards  wide ;  accompanied  by  heavv 
hail  and  floods  of  water  Bloomtield,  Iowa,  18th,  during  afternoon  a  t^orn ado  causing 
frn,f  ^Iv^f"  *°  buildings,  fences,  &c.,  passed  4  miles  north  of  town  in  a  direS 
irom  SW.  to  NL. ;  no  lives  were  lost.  Greenville,  Bond  County,  lUinois,  18th  furious 
tm-nado;  almos  every  portion  of  the  city  was  more  or  less  injured;  iiumerZ  hoXs 
&c  were  demolished  and  torn  to  pieces;  several  persons  seriously  iijreTLitSone 
ni'i  ^T'^  near  Decatur,  Macon  County,  Illinois,  18th,  violent  wii^Srm  bloT 
mg  down  trees  and  buildings.  Wenona,  Marshall  County,  Warren  Jo  Davk^s 
Peoria  County,  Illinois,  18th,  violent  wind  and  rain  storm ;  many  buildin demolfshed  • 
no  lives  lost.  Champaign  111.,  ISth,  old  university  building  bidly  wrXdTnd  manv 
oaer  buildings  partially  deniolished.  Ottawa,  La  Salle  County,  IlSs  lSth  dSrin^ 
the  eycmng  a  violent  storm  of  wind  and  rain,  causing  much  destrukion  Peoria  P^ril 
County,  .Illinois  18th,  heaviest  storm  of  wind  and  rain  experiencwl  for  m  nv  veTs 
many  buildings  damaged.  Summerfield,  Saint  Clair  Countv,  imnSs  Ts^h  "Lt  tio ' 
lent  storm  of  wind  rain,  and  hail;  much  damage  to  trees  and  build  n-s  '  lacksou 
ville,  Morgan  County  ,  Illinois,  18th,  terrible  storS  of  wind  and  rainTthe  nx.f  of  conn?; 
poor  house  blown  oil,  large  ice  house  torn  to  pieces,  and  the  bridoe  across  B^^  sS 

JIississipp.  valleys  ou  (be  ari.Tnoon  and  night  of  the  IHth  h  .  o  v  ,',  ''^ 
various  sources :    In  Mim>,m  i  l,o  followin|  places  were  m.  nV  ,    ,  s  1        '  1  ' 

miles.     Thn  nH..(  d  '       H  iv  .  ,.  l  i         ''V               T,'  "''JT""''  "  '"^ 

first  rn^orlal  .s  :>v\'r:      ■  r  J                ''^  <  ho  Marsblud.l  (on.ad.,,  was 

ten  T.cis,,ns  u,.r  .     ;  i     "     \,  ■                '^''^^'"m,  neartho  Arkansa.s  lino,  wi.ero 

.novfVZ;.:    ;:uM  '      j::,.  ,''':  *  '"V  '""■••^-"len.ent  and  six  on  Flat  Cn-Vk.  U 

'■'■arlnn^  M  ;m:<1  ,  lir  I,  I    \Vrl  sir    r  nTv   •'^l^                            >^l'n".i;lield.  (In-en  Counly, 

i;^  "i'v  "i  n^a,;'' : ,;;o';:l? ■  i;;;    ; i;- „; 

"ml,  IHTM  :!  I,.,. I,  in  .linni'V,'    w  ',■      •,.  '"'r         ^■'"'''"••'^  "I  <ho  s(orn.  xva.  such 

''••N  k  -V  ln.,  s  prHrT        as      ,^^n,  /V".^  "J''",         ki>Hlli,>g  wood,  and  the 

<■  ,(i,  M  ,  sM,n  ,l,.d  at    vi  r  t\  (HI    no  •\  ^  'l''"*^^^^    ^^^'^  of  property  iu  these  two 

Mm.  SainI-  l.onis  and        M  Vv  l'    In^^  ,n  Mai-slilioUl  the  torn.n.io  s(ruek 

and  at  about  8  p.  m.  ,',  :,H„-,I  K      i 's  s,  m/;'"''; '''^  <-'"  <''N 

after  crossing  the       ..nn  mi'.  i  i     ■  1'^     '  '''^         J^l"'i"K'iHd.  where, 

rain.   At  Conway,  Ln  I,  ,1,  ( ',„,„(  v  ,      1  '"T'^'  " 

In  Panther  Valley  Wel,s(er  ('       ,V  '  "  ""<1  <'^V"  children  kille.l. 

of  pronerl  V  .lesl  n,\  eV    J  n  T .  l""'«">'«<V|...r(e<l  killed  and  .a  l.n-n,,  an.enni, 

latJr  thai'  l  e  A     J  , ,  ,  i%\Z!r  ""••"-"H(,wanl  abon(,       „nn,  "s 

.leslmyed,  ex.a  id  .  h  L,H  -im  ^^''''''''K'  '^Vxns  (^"nnty,  the  entire  (own  was 
1/  uonnd,;d,  r,  „V  (   enVs.^.  -fOO   ers,,ns  were  lett  homeless |  ouo  m™  killed  and 

vi.  inity  o(-.)ene^;o  i  CiS"  X:;^^;^  ''"l'"'?  Wore  nenriy  lai.l  wasle. 

nado.  anodier  series  of  violent  sl      m       "",''7  ^^^^  •  "  <1'"  ''"O  ol  the  ftlarshli.-ld  (or- 

C<...nty,  ,0  houscH  and  ^no  ohurcJI'^trlhliLlSl;-  s.^^l  J-.^llll^^jrid; -llld-^^ 
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killed.  The  town  of  Barnettsville,  Morgan  County,  was  nearly  torn  to  pieces ;  sev- 
eral persons  killed  and  many  wounded.  The  surrounding  country  was  strewn  with 
fragments  of  demolished  buildings.  At  EussellvfUe,  Cole  County,  great  destruction 
to  property  occurred;  several  persons  killed  and  many  injured.  One  of  the  tornadoes 
crossed  the  Missouri  Pacific  EaUroad,  near  Scott's  Station,  causing  considerable  de- 
struction to  iproperty ;  10  persons  were  seriously  injured.  Ten  miles  SW.  of  Fulton, 
Callaway  County,  the  tornado  made  great  havoc  among  the  farm  houses  in  the  liae 
of  the  storm ;  2  persons  were  killed  and  8  wounded.  At  Carrington,  Callaway  County, 
several  houses  were  unroofed  and  other  property  destroyed.  The  tornado  moved 
nearly  due  north  in  this  vicinity  for  three  or  four  miles,  demolishing  everything  in  its 
course.  Those  who  were  near  describe  the  appearance  of  the  clouds  as  "terrible," 
and  the  noise  as  the  sound  of  "  10,000  express  trains."  Regarding  the  storms  in  that 
State  the  Missouri  Weather  Service  says:  "The  average  width  of  its  (Finley  Creek 
valley  storm)  destructive  path  for  a  distance  of  100  miles  would  be  at  least  3,000 
feet."  "The  destructive  path  of  this  (Marshfield)  storm  was  about  45  miles  long  and 
on  the  average  1,500  feet  wide."  The  area  covered  by  these  three  storms  will  not  fall 
short  of  80  square  miles.  Not  less  than  100  persons  lost  their  lives.  In  Kansas  the 
violent- local  storms  of  the  18th  were  confined  to  the  eastern  tier  of  counties,  and 
occuned  between  3  and  4  p.  m.  At  Leavenworth  several  buildings  were  unroofed; 
one  person  was  seriotisly  injured.  At  Lawrence  the  worst  wind  storm  ever  known, 
Ihe  measured  wind  velocity  at  the  State  University  from  3.30  to  3.45  p.  m.  reaching  a 
maximum  of  80  miles  per  hour.  The  roof  of  the  university  building  was  damaged ;  large 
number  of  buildings  unroofed  or  blown  over.  At  Shawnee  Mission,  Johnson  County, 
a  violent  wind  stonn  prevailed  between  4  and  5  p.  m.,  demolishing  several  buildings 
and  injuring  5  persons.  In  Arlcansas  the  storms  of  the  18th  only  visited  the  northern 
half  of  the  State.  At  Fayetteville,  Washington  County,  the  tornado  struck  about  8.30 
p.  m.,  passing  through  the  town  from  SW.  to  NE .;  the  track  was  about  100  yards  wide, 
and  not  a  single  building  in  its  course  escaped  destruction  or  injury.  Buildings,  fences, 
and  trees  were  leveled  to  the  ground  and  the  fragments  scattered  in  every  djrection. 
Over  100  buildings  destroyed,  two  persons  killed,  and  20  to  30  injured,  many  of  them 
seriously.  The  loss  to  property  is  reported  to  be  over  $100,000.  Goshen,  12  miles 
northeast  of  Fayetteville,  was  struck  later  by  the  tornado  and  almost  entirely  swept 
away.  At  Eureka  Springs,  20  miles  northeast  of  Fayetteville,  18  houses  were  demol- 
ished, one  person  killed,  and  several  injured.  In  Franklin  County,  near  Ozark,  a  vio- 
lent storm  of  wind,  rain,  and  hail  prevailed  from  6.40  to  7  p.m.;  the  roar  of  the 
storm  was  dreadful  and  its  destruction  complete.  The  damage  among  the  farming 
community  was  very  great.  El  Paso,  White  County,  was  struck  by  a  violent  tornado 
at  8  p.  m. ;  ten  persons  were  killed  and  twenty  injured.  The  path  of  (he  storm  was 
about  one-fourth  mUe  in  width  and  passed  from  SW.  to  NE. ;  the  devastation,  tkrough- 
ont  its  entti-e  course,  was  complete.  The  town  of  Dardanelles,  in  the  northeastern 
portion  of  Yell  County,  was  partly  destroyed,  about  8  p.  m.,  by  a  violent  storm.  18th, 
severe  wind  and  rain  storm  in  Chester,  Eaton  County,  demolishing  several  build- 
ings and  killing  live  stock.  Track  of  storm  one-fourth  mile  wide.  In  Indiana  vio- 
lent local  wind  storms  were  experienced,  but  the  time  of  their  occurrence  was  early 
on  the  moring  of  the  19th.  At  Richmond,  Wayne  County,  the  wiad  was  exceedingly 
violent ;  several  houses  were  blown  down  and  unroofed ;  great  damage  was  caused  to 
buildings  and  telegraph  lines  throughout  the  Whitewater  valley.  A  violent  wind  storm 
reached  Wabash  about  4  a.  m.,  causing  considerable  damage  to  buildings,  fences,  &c. 
Along  the  southern  boundary  of  Wisco7isin  the  violent  tornadoes  of  the  18th  were  experi- 
enced about  5  p.m.  At  Shopiere,  Rock  County,  23  buildings  were  unroofed  or  destroyed, 
stock  killed,  and  several  persons  injured.  The  path  of  the  storm  was  quite  narrow 
and  its  direction  from  SW.  to  NE.  In  the  vicinity  of  Turtleville,  Rock  County,  the 
tornado  was  equally  severe.  Those  who  witnessed  its  approach  from  the  SW.  said 
that  it  appeared  much  like  a  "turbulent  massorwaU  of  clouds,  in  color  varying  from 
gray  to  black,  and  moving  somewhat  in  the  form  of  eddies  or  small  whirlwinds,  some 
rising,  some  falling,  Ifce  whole  moving  at  a  rapid  pace,  gathering  up  all  loose  rub- 
bish, hurling  it  in  every  direction.  There  was  a  steady  ominous  roar  unlike  anything^ 
ever  heard  before,  resembling  both  the  screech  of  a  bomb-shell  and  the  rumble  of 
many  heavy-laden  railroad  trains."  At  Rockton,  just  across  the  Illinois  line,  the 
tornado  was  severely  felt.  The  premonitions  of  an  unusual  storm  were  clearly  evident 
in  the  huge  masses  of  dark  clouds  piling  up  in  the  W.  and  NW.,  together  with  the 
rapid  shifting  of  the  conflicting  air  currents.  Clouds  were  seen  t©  "whirl,  twist,  and 
fly  in  all  directions,  some  chasing  swift  toward  the  NW.  in  solid  masses,  lighter  ones 
curling  gracefully  up  toward  the  zenith,  working  back  and  forth  across  the  face  of 
the  heavier  masses,  while  others  swept  toward  the  NE.  and  E.,  causing  an  inter- 
mingling of  the  wildest  confusion."  Portions  of  the  path  of  this  storm  appeared  to  dis- 
close a  zigzag  course  of  the  storm  cloud,  as  if  in  its  progressive  movement  it  swung 
from  side  to  side.  The  general  direction  was  from  SW.  to  NE.,  and  varied  in  width 
from  one-quarter  to  one-half  mile.  On  the  24th,  at  about  7.30  p.  m.,  a  violent  tornado 
entered  Lima  Township,  Adams  County,  Illinois,  from  Lewis  County,  Missouri,  passing 


750 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


nortlieast-svard  through  the  uorthern  portions  of  Keene  and  Houston  townships.  The 
The  storm  cloud  was  very  hlack,  funnel-shaped,  and  moved  with  great  velocity,  like 
a  screw  propeller ;  path  one-half  mile  wide,  everything  swept  before  it ;  5  persons 
seriously  injured.  Taylorville,  Christian  County,  Illinois,  7  p.  m.,  storm  passed  from 
SW.  to  NE.  First  observed  as  a  funnel-shaped  cloud  gradually  approaching  the  earth, 
which  struck  near  Sharpsburg,  where  it  demolished  everythiing  in  its  path  for  a  dis-. 
tance  of  8  miles;  width  of  track  one-eighth  to  one-half  mile;  6  persons  killed  and  20 
injured.  Hundreds  of  horses  and  cattle  killed  or  seriously  injured,  and  25  farm 
houses  destroyed.  Carlinvillo,  Macoupin  County,  Illinois,  24th,  about  6.30  p.  m., 
"terrific"  wind  storm  passed  2  miles  north,  crossing  the  Chicago  and  Alton  Railroad, 
demolishing  houses,  barns,  fences,  and  orchards.  Joplin  City,  Jasper  County,  Mis- 
souri, 24th,  about  5  p.  m.,  terrible  tornado;  barns,  hoisters,  engine  rooms,  and' build- 
ings through  the  mines  all  demolished ;  12  houses  blown  down  and  several  persons 
injured.  Webb  City,  5  miles  north,  was  completely  wrecked.  Macon,  Miss.,  25th, 
8.30  p.  m.,  terrible  tornado,  demolishing  22  houses  and  other  buildings,  including  all 
railroad  shops  and  depots ;  16  bos  cars  were  blown  fiom  the  track,  many  of  them 
turned  bottom  side  up ;  22  persons  were  killed  and  72  injured.  The  damage  to  prop- 
erty was  estimated  at  $100,000.  One  house  near  the  center  of  the  storm  was  whirled 
around  and  its  front  changed  in  exactly  the  opposite  direction.  A  pair  of  car  trucks 
weighing  6,000  xsounds  were  lifted  200  yards  li-om  the  track.  Thja  first  approach  of 
the  storm  was  indicated  by  "  peculiar  black  clouds  in  the  SW.  and  NE.  rushing  toward 
each  other,  and  when  nearly  together  two  balls  of  fire  appeared  to  leave  them  and 
unite  with  a  terrible  roar,  when  the  storm  burst."  It  did  not  seem  to  come  from  across 
the  country,  but  suddenly  shot  downward  from  the  air,  devastating  the  city  in  about 
three  minutes.  Paint  Rock,  Jackson  County,  Alabama,  25th,  many  houses  and  barns 
destroyed,  and  three  children  killed;  width  of  track  75  yards.  Giles  County,  Ten- 
nessee, 25th,  great  damage  done  to  buildings  and  stock.  Dalton,  WliitelieUl  County, 
Georgia,  25th,  about  sundown,  several  houses  unroofed,  and  much  dnuiago  to  other 
property  ;  width  of  track  one-quarter  to  one-half  mile.  Mayersvillo,  Lssaciuona  County, 
Mississippi,  22d,  about  1.30  a.  m.,  very  violent  wind  aiid'raiu  storm  continued  for  10 
to  15  minutes,  blowing  down  houses,  fences,  stables,  and  trees.  Near  Gritlin,  Spauld- 
ing  County,  Georgia,  20th,  between  7  and  8  a.  ni.,  violent  tornado,  accompanied  with 
u  dull  roariug  noise  and  funnel-shaped  cloud,  ]):issc(l  IVoui  SW.  to  NE.,  destroying 
fences  and  umooliitg  trees  over  a  path  about  50  .yards  wide  and  2  luiles  in  length.'  In 
some  places  tlu-  cloud  ro.s(^  fVoui  the  ;>round,  and  skiuuiicd  along  over  the  tops  of  trees, 
twisting  oH'only  llic  ujipcr  limbs,  (irassy  Cove,  Cnuilu-vland  County,  Tcnnessoo,  25th, 
7.30  ]).  HI.,  dcsl  roying  several  liuildings,  ni)r(iotiug  trees,  and  di>niolisliiiig  Cencoa. 
In  a  !al■g(^  i'nwsi  l<.  the  rear  of  tlu^  town  hundreds  of  the  stoutest  trees  were  torn  up 
by  the  rools  av  I  wisicd  oil'  near  the  ground  with  the  greatest  violeueo.  Pawson,  San- 
gamon County,  lllinnis.  21th,  10  p.  ni.,  several  buildings  destroyed  and  much  fcnciug 
blpwu  down.  In  many  instancesfences  runningnorth  and  soutli  were,  at  iminls,  liret 
thrown  to  the  casl,  and  then  at  a  short  distance  to  the  north,  almost  |lu^  samo 
length  of  fiMicing  t  hrown  to  tho  west,  showing  a  marked  characteristic  of  the  tor- 
nado. Fonees  running  e.ast  and  west  Avero  alternately  llirowu  north  and  south. 
Direction  of  sloiiu  N.  70^  ]•].  At  Medova,  Rockbridge,  Chesterliold,  and  Anderson 
Switch,  Macoupin  County  ;  b'ochester,  Sau!;;inu)u  County  ;  Tuscola,  Douglass  County; 
Ashland,  Cass  Counly  ;  I'.i  i  uicr  Clly,  DoWitI  Counly;au'd  Kankakee,  Ka'nkak(-(v  Coun- 
ty, very  violent-  wind  and  ram  slorins  oecurred  during  i  ho  evening  of  the  'J  llh,  caus- 
ing iinMien,s(>  daui;ig(<  lo  |noperly  and  stock.  O.skalooska,  l>a.,  2Stli,  higli  wind,  blow- 
ing down  sexcr.al  Ikmiscs  (some  old)  in  .lackson,  Wiun,  and  Cuachila.  jiiirisln's.  Colum- 
bia, S.  (;.,  t  p.  in.,  t(^rrilic  tornado,  several  persons  injured  and  inanv  buildings 
blown  down.  Track  a,  few  hundred  yards  in  width,  direction  from  SW.  to  NE.  At 
Piano,  Kinney,  Miilis.sa,  ItnMihan,  (Iranvillo,  and  Davilla,  Tex.,  2!)th,  violent  wind 
Htorms,  blowing  clown  houses,  desl.royiug  much  property,  and  injuring  several  pi'i- 
Hons.  Yazoo  City,  Jliss.,  violent  wind  storm,  demolisliing  buildings,  Ireos,  and 
fences;  track  very  niirrow,  SW.  lo  NIO. 

VKItll'lCATIONS. 

Indications.— Tho  detailed  coini)jn  ison  of  tho  tri-daly  indications  for  March  Avith 
tbo  telegraphic  reports  for  tho  suce.'eding  twenty-four"  hours  sliows  (lie  gonoral  per- 
centage of  verificatioiiH  to  be  H2.3  jier  eiMit.  Tho  i)erceiitng08  for  the  four  clementH 
aro:  weather,  H7.H;  din-ct ion  of  tho  wind,  78.0;  temperature,  711.9;  barometer,  H2.<t 
per  cent.  By  geogiapieal  dislrietH  t hoy  aro:  for  Now  Euglaud,  hHi;  Mitldle  slale.s, 
«4.7;  South  Allantie  slatdH,  H;1.5;  Eastern  Gulf  states,  83.1);  Western  Gulf  stales, 
81.8;  Lower  l;ake  region,  HI. 5  ;  Up|u\r  Lake  region,  7!>.i>;  Tennessee  and  (lii>  Ohio  val- 
ley, 81.'.);  Upper  Mississippi  valley,  HO.ll ;  Lower  Missouri  valley,  76.8 ;  Norl  liern  I'aeillc 
coast  region,  Hi;.  I  ;  tlenlral  I'aeilie  coast  n-f;ion,  H3.!» ;  Southern  I'acilie  coast  region, 
83.!).  Th(^re  were  20  omissions  to  predict  onl,  wf  3,71)0,  or  0.54  nor  ccmiI.  Of  tho  3,670 
predictions  that  have  been  made  89,  or  a.4«  por  cent.,  ivro  cousldored  lo  liavo  entirely 
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failed;  169,  or  4.60  per  cent.,  were  one-fourtli  verified ;  544,  or  14.82  per  cent.,  were 
one-half  verified ;  647,  or  17.63  per  cent.,  were  three-fourths  verified ;  2,221,  or  62.51 
per  cent.,  were  fully  verified,  so  far  as  can  he  ascertained  from  the  tri-daily  weather 
maps. 

Cautionary  signals. — 292  cautionary  signals  were  displayed  during  the  month,  of 
which  254,  or  87.0  per  cent.,  were  justified  by  winds  of  25  miles  per  hour  or  over  at 
or  within  a  radius  of  100  miles  of  the  station.  104  ofi'-shore  signals  were  displayed,  of 
which  91,  or  87.5  per  cent.,  were  fully  justified ;  96,  or  92.3  per  cent.,  were  justified  as 
to  velocity;  94,  or  90.4  per  cent.,  as  to  direction;  and  5,  or  4.8  per  cent.,  were  not 
justified  either  as  to  direction  or  velocity.  45  of  the  oft-shore  were  changed  from  cau- 
tionary. 396  signals  of  both  kinds  were  displayed,  of  which  345,  or  87.1  per  cent., 
were  fully  justified.  The  above  does  not  include  signals  ordered  for  50  display  stations 
where  the  velocity  is  only  estimated.  89  cases  of  winds  of  25  miles  and  over  per  hour 
from  scattering  stations  were  reported,  and  for  which  signals  had  not  been  ordered. 

NAVIGATION. 

In  the  table  on  the  right-hand  side  of  chart  No.  Ill  are  given  the  highest  and  lowest 
readings  of  the  Signal  Service  river  gauges  for  the  month,  with  the  dates  of  the  same. 
The  Bed  Eiver  at  Shreveport  fell  slowly  throughout  the  month.  The  Arkansas  at 
Little  Rock  remained  comparatively  low  throughout  the  month,  the  highest  water 
occurring  on  the  9th ;  at  Fort  Gibson,  on  the  3d,  Grand  River  was  higher  than  for  2 
years  past.  In  the  Missouri  the  highest  water  occurred  at  Omaha  on  the  6th  and 
Leavenworth  on  the  7th;  the  water  fell  about  7  feet  at  former  and  5  feet  at  latter 
station  during  the  following  week,  and  remained  almost  stationary  to  end  of  month. 
The  Mississippi,  from  Saint  Paul  to  Keokuk,  had  its  lowest  water  on  the  1st,  after 
which  it  rose  somewhat,  but  did  not  present  any  very  high  water  throughout  the  month ; 
the  observer  at  Dubuque,  however,  reports  the  water  on  the  17th  and  18th  the  highest 
since  1875 ;  at  Cairo  the  water  fell  from  the  1st  to  the  16th ;  remained  almost  station- 
ary to  the  29th,  when  a  rapid  rise  set  in  from  the  Ohio;  at  Memphis  it  fell  throughout 
the  month ;  at  Vicksburg  and  New  Orleans  the  water  continued  very  high  and  above 
the  danger  line  throughout  the  entire  month,  and  much  damage  occurred,  which  is 
noted  under  "Floods."  The  0/iioat  Pittsburgh,  Cincinnati,  and  Louisville  fell  slowly 
from  1st  to  23d  or  24th ;  after  which  a  rapid  rise  occurred,  reaching  the  maximum  at 
Pittsburgh  on  the  27th,  Cincinnati  on  ihe  29th,  and  Louisville  on  the  30th.  The  Cmi- 
terland  at  Nashville  generally  fell  until  the  15th,  rose  to  its  highest  point  by  the  20th, 
and  fell  to  end.  The  Tennessee  at  Chattanooga  had  the  highest  water  on  the  5th,  fell 
to  the  15th,  and  after  a  slight  rise  remained  almost  stationary  to  end. 

Ice  in  rivers  and  harbors,  ^-c. — The  following  notes  on  the  breaking  up  of  ice  and  open- 
ing of  navigation  are  reported  by  observers:  Missouri. — Fort  Hale,  Dak.,  9th,  first 
steamboat.  Omaha,  5th,  navigation  opened;  23d,  first  steamer  up.  Leavenworth, 
6th,  first  steamer.  Mississippi. — Saint  Paul,  14th,  first  steamboat  arrived.  Bed  Biver 
of  the  North. — Pembina,  16th,  ice  moved,  and  on  23d  went  out,  and  navigation  opened. 
27th,  first  steamboat.  Lake  Superior. — Duluth,  15th,  ice  broke  up  in  lalie,  but  ©n  22d 
the  harbor  was  again  filled  with  ice.  Marquette,  11th,  ice  broke  around  docks; 
steamers  and  barges  arrived  on  the  28th.  Lake  Michigan. — Escauaba,  13th,  the  first 
steamers  broke  their  way  through  the  ice.  Lake  Huron. — On  the  6th  the  first  fleet  of 
vessels  coming  through  Mackinac  Straits  arrived  at  Port  Huron.  Erie  Canal. — Opened 
at  Rochester  on  the  17 th,  and  Albimy  on  the  19th.  At  Buffalo  canal  navigation  opened 
on  the  20th.  Otsego  Xafce.— Cooperstown,  N.  Y.,  7th,  lake  open.  Lake  Champlain. — 
Burlington,  floating  ice  in  lake  and  harbor  to  the  8th.  Kennebec  Biver. — Gardiner, 
Me.,  open  on  3d;  first  steamer  on  5th.  Closed  110  days.  Lake  Massabesio.—AuhuTn, 
N.  H.,  9th,  free  of  ice. 

High  tides. — Baltimore,  30th,  very  high.  At  Buffalo,  N.  Y.,  on  the  10th,  the  water 
in  Lake  Erie  rose  6  feet,  and  was  higher  than  for  29  years  past. 

Low  tides. — New  River,  N.  C,  15th,  very  low. 

TEMPERATURE  OF  WATER. 

The  temperature  of  water  as  observed  in  rivers  and  harbors,  with  average  depth  at 
which  observations  were  taken,  is  given  in  the  table  on  the  left-hand  side  of  chart 
No.  II.  At  the  following  stations  observations  were  not  made,  either  on  account  of 
ice  or  loss  of  thermometer,  on  the  dates  indicated :  Alpena,  1st  to  15th ;  Escauaba, 
Ist  to  19th ;  Marquette,  1st  to  10th,  16th  and  17th ;  San  Francisco,  2d  *o  30th.  Lake  too 
rough  for  observation  at  Cleveland,  10th  and  11th.  At  Chincoteague,  Va.,  observa- 
tions were  commenced  on  the  14th.  The  March  temperatures  for  Punta  Rassa  are : 
max.,  80°;  min.,  68°;  average  depth,  13  feet. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  were  of  remarkable  frequency  during  the  month,  hnt  lack  of  space 
prevents  their  enumeration  in  detail. 

Auroras. — During  April,  1880,  two  general  displays  occurred — on  the  1st  and  28th — 
in  each  case  extending  from  Eastport,  Me.,  to  Bismarck,  Dak.;  New  Haven  was'the 
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most  soutkeriy  station  reporting  on  either  day.  On  the  1st  the  display  generally  pre- 
vailed from  9  p.  m.,  Washington  mean  time,  till  after  midnight.  Eastport,  Me 
bright  yellow;  arch,  40°  altitude.  Grafton,  N.  H.,  faint  white.  Windsor,  Vt.,  faint 
difluse  light,  changing  to  arch  18°  high,  with  segment.  Burlington,  Vt.,  brio-ht  dif- 
fuse arch  of  light,  pale  straw  color.  New  Haven,  arch  of  pale  white  light  10°  altitude 
30°  azimuth.  Newbiuyport,  Mass.,  bright  segment,  15°  azimuth,  witii  quivering  mo- 
tion, rays  shooting  upward  to  20°  altitude.  Waterburg,  N.  Y.,  10"=  altitude  North 
Volney  and  Argyle,  N.  Y.,  diffuse  light.  Oswego,  diffuse  yellow  light.  Buffalo 
faint  motionless  light  above  a  dark  segment  of  20°  altitude,  6°  breadth  and  frora 
160°  to  200°  azimuth;  beams  brighter  near  midnioht.  Marquette,  Mich,  faint 
Pembina,  Dak.,  br«ad  band  of  brilliant  white  light  from  ITO'-  to  270°  azimuth  alti- 
tude, 30°.  Sometimes  a  second  arch  formed  10°  under  the  first ;  at  such  time  the 
upper  arch  faded  while  the  second  rose  with  iucreasiugbrillanee,  occasionally  sendino- 
rays  of  short  duration  upward  across  the  first  arch.  Bismarck,  segment  of  nebulous 
light,  15°  altitude,  with  few  streamers.  28th.— The  display  generally  prevailed  from 
8  p.  m.,  Washington  mean  time  till  after  midnight.  Eastport,  Me.,  arch  from  N  W 
to  N.  E.;  altitude  3.5°.  Gardiner,  Me.,  faint,  without  beams,  G0°  azimuth.  Cam- 
bridge, Mass.,  suspected.  Grafton,  N.  H.,  very  bright.  Burlington,  Vt.,  pale  emer- 
ald green  light  of  marked  intensity ;  a  dark  segment  and  bright  arch  with  trequent 
streamers  changing  near  midnight  to  steady  li^ht.  New  Haven,  well  defiued  dark 
segment  almoat  black,  with  no  arch  or  crown  ;  color  delicate  rose ;  streamers  of 
steady  light  with  variable  brightness  and  altitude  occasiouallv  ahootin"-  up  to  30° 
Ardeuia,  Waterburg  and  Argyle,  N.  Y.,  faint  and  ditluse.  Pembina,  fronri7U°  to  2G0° 
azimuth,  pale  diffuse  Ught  with  no  distinct  outlines  ;  lii^ht  being  brii^htost  at  its  sum- 
mit, 40°.  Light  brillant  enough  to  cast  a  faint  shadow.  Bismarck,"  Dak.,  faint  alti- 
tude 10°  ;  one  stationary  beam  in  NNE.  section.  On  the  2d  a  display  was  visible  at 
Eastiioit,  Mc,  iialo  yellow.  Graftou,  N.  H.,  and  Burlins^ton,  Vt.,  bright  arch  with 
icw  .stivamrrs,  )uit  no  dark  segment.  4th,  at  Pciul.iua,  Dak.,  faint.  The  following 
ivporls  loi-  .M:iirli  were  received  too  late  for  i)ublic;i(  ion  in  the  l^niew  Au  that  mouth: 
Lola,  Oieg  i;i  h,  vri-y  faint.  Port  Assinihoino,  Mont.,  f.'lh,  9.15  p.  ni.,  extending  from 
L.  to  VV.  J  luce  iiai  allrl  aivh.  s,  I  wo  npiirr  very  distin.'t,  lowest  faint.  Twelve  lumi- 
nous beams  slu.l  m-mv^m.!  Iron,  llu'  lii-lu'sl,  aivh.  One  beam  resonil.led  a  bluish  llamo, 
and  contmncl  wii  I,  ,^,rat  .spicn.lo,-  lor  ir,  niinnlrs.  17th.  10  i>.  ni.,  lastin-  10  minutes 
auroral  arch  ol  iriv^nlar  and  sinnons  l>ands  ot  vai  iahlr  .  ni  vos,  will)  a  rapid  undu- 
latoi-y  motion  ironi  to  W.  I'.riolil  b.'anis  shot  npwaid  troni  a.vli,  laslin"-  but  a  few 
moments.  Tlionivillr,  Mi.-h.,  i7(h, ;)  to  in  ,,.  ni.,  I'.'w  b,'anis,  no  dark  scnnont  In  con- 
nection Willi  III,,  .xlrnsivc.  di.splay  (iVoni  Maine  l,>  Mon  I  ana )  of  MaTch'l  7 1  h  it  is  noted 
asot  ml,  [■.■sl,  ihat  al  '.»  p.  ni.  an  annua,  \\as  srcai  at  Ivl i u buroJi.  Scotland.  It  was  a 
low  arch  ol  ,pu. •scent  li-hl,  bicakin-  np  at  II  ji.  ni.  into  bri-ht  pellets,  which  sent 
upwanlM  laml.T  ia\s.  and  llu'ii  Mra.lnaily  .1  isappcared. 

Ainiosplinir  AV, 7V,///.^l'rinbin.a,  l)ak.,:id,  during  a  snowstorm  a  constant  band 
ot  iianir  ar,-oiiipanhMl  by  a.  loud  bn/ziui;  sound,  coutiuuod  for  nearly  an  hour  be- 


twoen  111,'  jM, Mils  ,.l  llio  liglilning  aircstor.  Omaha,  I3th,  telegraph  wire  highly 
charj^i.l  Willi  ,  I, M  Irmly  lor  wholo  day  during  a  violent  dust  storm.  Mount  Wash- 
ington, II.,  loi  h,  si  r,.ng  shocks  of  electricity  felt  from  aueuiometer  throujih  two  pair 
mitten.s,  one  ol  bnck.skin. 

MISCELLANEOUS  PHENOMENA. 

*""'"''''-7-'''''"  chararteiTHtics  of  th,^  sky  at  sunset  as  indicative  of  fair  or  foul 
weatlnr  lor  IIk',  Hiicccslini,-  I  wenly-lonr  liours  ll.■|,v<^  been  observed  at  all  Signal  Ser- 
vice st i,mih.  lv,'porls  ir.nn  I si .i  I  ions  show  li.'.IOl  ob.servations  to  have  been  made, 
of  wlni'h  .;i)  wciv  ivporlcl  donb"'  '       -  • '  -  ' 

ilhr 


J.,,        ,  ,      ,  .    I  'd  I  he  nMiuiiiider,  3,21)5,  or  84.3  per  cent.,  Avoro 

followed  b\-  IIkn  evneel-"'   "   J    >       >  i  i 


/ro(/n,,Y,/  /,r//,/.--  i.arv.ird  Colh-ge,  Cambridge,  Mass.,  looked  for  daily  :  distinct,  Stli, 
'  Vm      \',       ,"'  ii'illi.  Wythovillo,  Va.,  .Jth,  Sth  :  very  bright,  broad 

cm.e,  Hlh.  iMr.  l,,.,ri,H  ilasaelbriidc,  ,d..server,  !..t  Havana,  (^il.a,  repArts:  April  l,st, 
8i)  in.,  vrsibio  about  20^  aboyo  l>ori/,on,  of  ii  ivguhir  ellipl  ieal  ,sli,ipe,  with  large  axis 
luclm..,!  to  norlh  ;  H  (T,  p.  u,.,  .liniinishe.!  and.  a).  !»  p.  „,.,  ,li,sai.p.-are.i.  3d.  light  glaro 
of  trianguhir shape,  iiom  8.30  to  0.20  p.  m.  (;i  1,,  lifrl.t,  fairlv  visihlo,  about  7.25  p.  m.- 
stands  about  27°  high-wi(hout  .b^lenuined  shape,  an.l  inclined  (2°  to  3°)  to  north; 
:.V»w!i„-''  I'- •»•>  .'»*l'l'<'»'""t  K";>i''  'ill  .lisapp.-ar.-.nce.  Tho  following  arc  a  number  of 
conclusions  arrived  at  by  Mr.  llas.selbriuk.  (1)  Tho  zodiacal  Hght  is  visible  nt 
Havana  whenever  the  <',ir.  iiiustauce.H  are  favorable,  that  is,  wliou  (hero  is  neither 
c)0U(  incss  nor  nuxmslune ;  (2)  it  presents  a  tninHlucont,  reddish,  yeliowisli  veil, 
which  partly  or  ieebly  n.aHi<s  tho  sky,  and  when  it  decreases  in  lu  ightncss  various 
St.- r,s  become  v..s.1>  e  ;  (3)  (be  intermitteueo  in  Ks  intensitv  is  eharMeten.s(  ie,  can  be 
rntn  m'""-'^"'  «<"'"■'•'">'  Hinprisingly  midden-overy  increas,,  ofliglK,  seems  a 

lapidellluvHim;  (4)  tlio  <^x(,..ns,<ul  and  form  vary;  Romot.imon  it  8(an<ls  about 40' 
abovo  liori/.on,  and  hiw  Hc.mewiuU,  (1«>  shapo  of  au  isoHeeles  triauKlo,  at  odier  times  it 
does  not  rise  abovo  3()0  wideninif  at  tb«  baio  aud  approacUng  equilateral  triangle; 
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(5)  the  light  generally  exceeds  in  brightness  that  of  the  milky  way,  and  has  a  differ- 
ent character  being  more  uniform  ;  (6)  the  duration  is  from  U  to  2  hours :  (7)  direc- 
tion of  axis  of  light  not  yet  determined— it  appears  at  times' inclined  towards  the 
north,  at  times  has  the  same  incUuatioii  towards  the  south,  and  sometimes  annears 
perpendicular.  ii  ° 

Afefeors— Woodstock,  Md.,  28th,  8.40  p.m.,  greenish  color,  large  nucleus  :  exploded 
but  no  noise  heard  Cape  Henry,  Va.,  1st,  10  p.  m.,  lighting  up  entire  heavens 
course  from  SE.  to  N.,  visible  8  seconds ;  color  pale  blue,  leaving  train  of  britrht 
yellow  ;  exploded  35°  above  horizon ;  no  noise  heard. 

Solar  and  lunar  lialos  were  reported  in  too  large  a  number  during  April  to  permit 
ol  their  enumeration  in  detail. 

1  .'^*'1"nnA*"'^  fires.— la  the  vicinity  of  Lincoln,  Sussex  County,  Delaware 

13th,  0,000  acres  burned  over  the  first  day.  Pike  and  Monroe  Counties  Pennsylva- 
nia, 14th,  assumed  alarming  proportions;  25th,  broke  out  afresh,  causiua-  great 
destruction  of  timber.  In  Monroe  County  uearlv  2,000  acres  bui-ned  over  Ocean 
County,  New  Jersey,  14th,  most  extensive  for  years,  area  burnt  over  estimated  at  60 
square  miles,  extending  from  Bricksburg  to  Manchester  ;  18th,  broke  out  ao-aiu  •  Cape 
May  and  Cumberland  Counties,  19th,  disastrous  fires  broke  out  at  Millville '  Belle 
Plain  and  Mount  Pleasant;  fires  still  burning  vigorously  in  Cape  May,  Cumberland  and 
Atlantic  Counties.  Norfolk,  Va.,  15th,  extensive  6res  in  Dismal  Swamp ;  enveloped 
Lake  Drummond,  preventing  steamers  from  passing  through  the  canal.  Petersbur"- 
Va.,  15th,  fires  uncontrolable;  in  Prince  George  County  very  destructive.  Dinwid- 
dle, Chesterfield  and  Sussex  Counties,  18th,  reported  beyond  all  control  •  losses  very 
great ;  three  persons  burned  to  death.  Port  Jefferson,  L.  I.,  2l8t,  terrible  forrest 
fire  swept  away  nearly  the  whole  north  portion  of  the  town  of  Brookhaven,  burning 
over  1,000  acres  in  the  adjacent  country.  ^ 

Sun  spots— The  following  record  of  observations,  made  by  Mr.  D.  P.  Todd  Assist- 
ant, has  been  forwarded  by  Prof.  S.  Newcomb,  U.  S.  Navy,  superintendent  National 
Almanac  Office,  Washington,  D.  C.  : 


No.  of  new — 


Eeappeared  by  Total  number 
solar  rotation.  visible. 


April  1880. 
1st,  8  a.m- 


4th,  2  p.] 


8th,  9  a.m. 

9th,  8  a.m. 
10th,  8  a.m. 
11th,  9  a.m. 
12th,  7  a.m. 
13th,  8  a.m. 
14th,  8  a.m. 
15th,  8  a.m. 
17th,  7  a.m. 
18th,  8  a.m. 

20th,  5  p.m. 
2l8t,  6  p.m. 
22(1,  4  p.m. 
23(3,  3  p.m. 
26th,  3  p.m. 
27th,  8  a.m. 
28th,  7  a.m. 


30th, 


!  a.m. 


Faculas.  Many  of 
the  spots  small. 

Faculse.  Spots  prob- 
ably disappeared 
by  solar  rotation. 


Paonte. 
Faculte. 
Spots  small. 
Broad  areas  of  facxt- 

!». 
FaculsB. 


Facnlae. 

Faculse.     Many  of 

spots  small. 
Many  of  the  spots 


fApproximatod. 


NOTES  AND  ABSTRACTS. 


Referring  to  the  United  States  Signal  Service,  meteorological  charts,  showing  the 
mean  pressure  and  temperature  for  July,  1878,  Nature,  of  April  15th,  says :  "Thus,  then, 
the  meteorology  of  the  globe  for  July,  1878,  stands  out  as  a  singular  phenomenon, 
characterized  by  these  broad  features,  viz :  (1)  a  greatly  reduced  pressure  over  a  large 
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portion  of  the  Southern  Hemisphere  as  compared  with  what  usually  obtains  there 
in  the  winter  mouth  of  July ;  (2)  a  much  jjreater  dimimition  of  the  pressure  than 
usually  takes  place  in  the  summer  mouth  of  July  over  the  land  of  the  Northern  Hem- 
isphere, over  North  America,  over  central  and  'eastern  Europe,  western  and  central 
Siberia  ;  and  (3)  a  much  larger  increase  of  pressure  than  usually  occurs  in  the  North- 
ern Hemisphere  over  the  great  oceans  in  July,  the  area  of  unusually  high  pressure 
being  extended,  as  regards  the  Atlantic  to  the  northeast  as  far  as  Christiansund,  and 
as  regards  the  Pacific  to  westward  over  central  and  southern  Asia,  as  far  as  the 
Arabian  Sea.  It  may  be  worth  remarkiug  that  this  increased  pressure  over  the  oceans 
and  diminished  pressure  over  the  laud  of  the  Northern  Hemisphere  is  in  accordance 
"^vith  what  might  be  expected  to  result  from  an  increased  solar  radiation  ;  whilst  on  the 
other  hand  the  increased  pressure  over  southern  and  central  Asia,  and  diminished 
pressure  in  the  Southern  Hemisphere,  is  not  in  direct  accordance  with  this  suppo- 
sition. The  point  here  referred  to  will  however  receive  an  illustration  from  subsequent 
number  of  the  weather  maps,  by  Avhich  it  is  probable  that  dilierent  results  as  re- 
gards the  states  of  the  atmosphere  will  appear,  with  the  varying  states  of  the  sun 
from  year  to  year.  The  future  maps  of  this  international  series  will  be  eagerly  scanned 
in  connection  with  manj-  of  the  larger  questions  of  atmospheric  physics,  ?"s  well  as 
xhose  directly  practical  questions  of  climate  with  which  we  have  been  almost'exclusi  velv 
concerned  in  this  article.  It  is  plain  that  we  need  not  hope  to  succeed  in  dealiu'o' 
with  most  of  the  larger  problems  proposed  by  meteorology  without  the  help  of  the  data 
laid  before  us  in  so  full  and  convenient  a  form  by  the  mteruatioual  weather  maps  of 
General  Myer.  It  is  only  thus  that  we  can  trace  to  their  proximate  causes  such  clima- 
tal  phenomena  as  the  recurring  droughts  of  India  and  the  cold,  sunless  summer  of 
the  British  Isles  in  1879,  and  show  their  true  relations  to  the  great  i^iovements  of  the 
atmosphere." 
Published  bj^  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  General  (Brevet  Assigned),  Chief  Signal  Officer,  U.  S.  A. 


Paper  43. 

MONTHLY  WEATHER  REVIEW,  MAY,  1880. 

INTRODUCTION. 

In  preparing  this  review  the  followi  n'v  data,  received  up  to  Juno  15th,  have  been  used, 
viz:  'I'he  r  'gnlin- tn-daily  weaili.  i  eliarls,  containing  the  data  of  siuuiUancous  obsor- 
yations  la!<en  at  |:!'J  Signal  Service  stations  and  11!  Canadian  stations,  as  telegraphed 
til  lliis  oinee;  I  17  niontlily  Journals  and  ir.:i  nionlhlv  means  from  the  former,  and  13 
inonllily  means  IVoni  t  lie  lat  t  er  :  iep,,rts  tVoni  -.'7  snnset  stations;  X»0!)  niouthlv  regis- 
t.'rstroni  volnnlary  observers:  -J-^  nH>nt lily  registers  from  United  Stales  An'ny  post 
hiiil;(  mis  :  niaiine  reeonls;  international  simultaneous  observations  ;  monthly  reports 
fro;ii  voluntary  oliser\,  ,s  in,  and  the.  local  weather  service  of,  Missouri ;"  reliable 

newspaper  extrarts;  special  rcjiorts. 


ItAl!OM|-,Tl!IC  riJKSSUItK. 

The  general  distribution  of  I li(>  at niospberic  i)rcssnre  for  the  niontliof  May.  1H80. 
over  til,-  I  nitcd  States  and  ( 'ana,!:!  is  siiown  bv  isol.aric  lines  on  diarl  No.  11.  ,\1  a 
lew  ontl.Miig  stations  tlu^  baroniet ri.'  means  are  given  in  lisiures  (I'.nglisli  iiudies). 
llie  rcgn.ns  ot  Ingh.-sl,  prcs.snrc  are  fonnd  to  cover  the  Middle  and  SonI h  At lantio 
Htates  and  North  I'acilu' coast  region,  the  maxininni  means  b.-ing  reported  from  stii- 
tions  along  the  immediate  coast  of  Norlli  Carolina.  'I'lie  region  of  lowest  pressure 
covers  the  Red  River  of  tlu.  North  valley,  lb,^  miuimnm  mean  for  llie  whole  country 
being  rei)ort(id  from  Peniliin.a,  Dak.  ^ 

Ihimrlmr^from  llir  nornuil  raluexfor  the  month.— ]]y  eonii)ariHon  willi  the  avernge  of 
JlT  ""  iuLnl",  "",""!'■'  "f  May  for  tliopa.st eight  yeai'H,  those  for  t.lie  present  niontli 
(May,  IHSI))  show  a  .I.M'idcd  excess  of  pre.ssnro  over  the  i(>gion  of  I)iglie,s(,  barometer 
along  the  Atlantic  coast,  and  a  Large  d.'liciciicy  over  Dakota,  Minnesota,  an<l  northern 
A\  isconsin  or  the  region  of  lowest  l.annneter.  The  d(-viations  have  raiK'.-d  aUonI  as 
f.dlows:  An  excess  ..firo.n  0.(11  inch  at  JackHonville  to  0.11  inch  al  Cape  liallcriis  in 
the  South  Atlantic  states :  from  0.07  (..  0.02  from  New  England  and  (he  Mid.lle  states 
to  the  Oliio  valley  and  LaHtern  (Jiilf  stateH ;  and  from  O.Ot  at  rortlan.l.  Ore.,  ami 
SauDicgo  to  0.07  at  Sau  Francisco.    Elsowhoro  a  gen<>ral  dcli.  icnev  has  occurred 


69 


J 


i 


J 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


755 


amounting  to  about  0.04  in  the  Southwest,  along  the  eastern  slope  of  the  Rocky  Mount- 
ains and  in  the  Upper  Lake  region,  and  which  gradually  increases  towards  the  region 
of  lowest  pressure  until  it  reaches  0. 13  at  Breckinridge  and  0. 18  at  Pembina. 

Barometric  ranges.— As  reduced  to  sea-level  the  total  monthly  range  of  the  barometer 
gradually  increases  from  south  to  north.  It  amounts  to  0.40  inch  at  Key  West  and 
Indianola  and  0.38  at  Santa  F6,  N.  Mex.,  and  Los  Angeles,  Cal. ;  0.55  on  the  North 
Carolina  coast,  0.78  at  Cairo,  0.-68  at  Denver,  and  0.47  at  San  Francisco;  0.66  at  New 
York,  1.00  at  Chicago,  and  0.86  at  Roseburg,  Oreg.;  and  0.84  at  Eastport,  1.05  at  Al- 
pena, 0.92  at  Breckinridge,  and  0.98  at  Olympia. 

_v  Areas  of  hif/h  jjressure.—Onlj  five  high  areas  of  any  importance  have  appeared  dur- 
ing the  month  of  May  within  the  limits  of  the  Signal  Service  maps.  The  most  impor- 
tant area  was  No.  Ill,  which  first  developing  in  the  Upper  Lake  region  on  the  10th, 
remained  over  the  lakes,  Tennessee,  Ohio  valley,  Middle  and  South  Atlantic  states 
until  the  17th. 

No.  I.— On  the  1st  a  high  area  was  central  in  the  Southern  states,  the  i^ressure 
being  in  general  0.3  above  the  normal.  The  minimum  temperatiires  for  the  month 
for  all  the  country  east  of  the  Mississippi  river  occurred  this  day.  On  the  2d,  with 
slowly  diminishing  pressure,  this  high  area  moved  slowly  eastward  to  the  Carolina 
coast.  On  the  3d  and  4th  it  was  dissipated  by  the  advance  of  low  area  No.  I,  then 
moving  in  a  northeasterly  track  along  the  Atlantic  coast.  Cautionary  signals  were 
ordered  on  the  1st  at  Indianola  and  Galveston,  in  connection  with  this  high  area  and 
a  depression  near  the  Mexican  coast;  they  were  justified  by  the  following  maximum 
velocities:  Indianola,  E.  51;  Galveston,  NE.  41. 

No.  II.— On  the  5th  there  was  a  very  rapid  rise  of  pressure  on  the  Paciiic  coast  in 
rear  of  low  barometer  No.  III.  Thehigli  area,  slowly  diminishiugin  pressure,  remained 
nearly  stationary  in  position  until  the  9th,  when  it  became  dissipated  in  advance  of 
low  area  No.  V,  then  approaching  the  coast  from  the  Pacific  ocean.  Considerable 
rain  fell  in  Washington  Territory  and  Oregon,  and  occasional  rain  in  northern  Cali- 
fornia. 

No.  III. — On  the  10th  there  was  a  great  rise  in  pressure  in  the  Northwest  in  rear  of 
low  area  No.  IV,  the  highest  barometer  being  central  in  the  Upper  Mississippi  valley. 
11th,  the  high  pressure  moved  slowly  to  the  eastward,  central  over  Lake  Michigan. 
12th,  the  highest  barometer  was  transferred  to  the  Lake  Superior  region.  13th, 
slightly  increasing  in  pressure,  the  high  area  remained  central  over  the  Upper  Lakes, 
the  barometer  being  generally  0.3  above  the  normal.  14th,  still  slowly  increasing  in 
pressure  the  center  of  high  barometer  was  transferred  to  the  region  of  Lake  Huron  ; 
Alpena  barometer  at  the  afternoon  report  being  0.49  above  the  normal.  On  the  morn- 
ing of  the  15th  the  isobar  of  .30.40  included  nearly  all  the  Lake  region  and  extended 
into  Ohio,  West  Virginia,  and  Pennsylvania.  During  the  day  there  was  a  general 
diminution  in  pressure  over  this  area.  On  the  16th  it  was  transferred  to  the  South 
Atlantic  states.  17th,  it  was  dissipated  as  a  high  pressure  in  advance  of  low  area  No. 
IV,  then  central  in  Dakota.  This  high  area  was  remarkable  for  the  persistence  with 
which  it  remained  in  the  Lake  region.  During  its  continuance  the  weather  within 
the  limits  of  the  isobars  of  high  barometer  was  unusually  clear  and  pleasant.  High 
winds  are  reported  in  connection  with  this  area  from  Thatcher's  Island  north,  to  Cape 
Hatteras  south.  Cautionary  off-shore  signals  were  ordered  on  the  13th  from  Chin- 
coteaguo  to  Eastport,  which  were  justified  by  the  following  maximum  velocities:- 
Chincoteague,  NW.  30 ;  Delaware  Breakwater,  N.  32 ;  Cape  May,  NW.  27 ;  Sandy 
Hook,  NW.  46;  New  Haven,  N.  25;  Thatcher's  Island,  NE.  47.  Also  cautionary  sig- 
nals were  ordered  from  Cape  Henry  to  Wilmington.  The  following  maximum  veloci- 
ties were  reported  :  Cape  Henry,  N.  35 ;  Kittyhawk,  NE.  44 ;  Cape  Hatteras,  NE.  32  ;, 
Cape  Lookout,  NE.  36.  The  temperature  within  the  limits  of  high  barometer  was 
below  the  mean. 

No.  IV. — On  the  23d  there  was  a  rapid  rise  of  pressure  on  the  Pacific  coast  in  rear 
of  depression  No.  VIII.  Alternately  slowly  falling  or  rising,  the  barometer  remained 
above  the  normal  in  this  region  until  the  end  of  the  month.  During  its  continuance 
the  weather  within  the  limits  of  the  isobars  of  high  barometer  remained  fair  and. 
cool.    Brisk  northerly  winds  prevailed  in  California. 

No.  V. — On  the  28th  a  high  barometer  extended  over  the  Lower  Lake  region  and  • 
the  Middle  states.    On  the  29th  the  high  pressure  was  transferred  to  New  England,, 
and  on  the  30th  to  the  Maritime  Provinces  of  Canada.    On  the  31st  it  disappeared 
beyond  Nova  Scotia  in  advance  of  low  area  No.  X. 

Areas  of  low  pressure. — Ten  areas  of  low  barometer  are  charted  for  the- month.  Of 
these,  three  (Nos.  Ill,  V,  VIII),  first  appeared  on  the  Pacific  coast,  and'  are  charted 
across  the  Rocky  Mountains,  but  no  depression  crossed  the  entire  continent  within 
the  limits  of  the  charts  of  the  Signal  Service.  The  most  remarkable  low  area  is  No.- 
I,  whose  track  is  charted  farther  to  the  south  than  any  depression  in  the  month  of; 
May  since  the  organization  of  this  service. 

No.  I. — On  the  1st  and  2d,  the  circulation  of  the  winds  in  Texas  showed  the  de- 
velopment of  a  storm  center  near  the  mouth  of  the  Rio  Grande.    On. the  3d,  the  low 
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area  apparently  moved  in  an  easterly  track  over  the  Gulf  of  Mexico ;  that  nio-ht  the 
center  of  the  depression  crossed  Florida,  between  Punta  Rassa  and -Cedar  Kevs  as 
shown  in  chart  No.  I.  On  the  4th,  the  storm  center  moved  in  a  northeasterly  track 
near  the  South  Atlantic  coast.  At  the  morning  report  of  the  5th,  the  winds  show 
that  the  center  of  the  storm  was  a  short  distance  off  the  North  Carolina  coast.  Its 
track  on  that  day  is  too  indefinite  to  locate  the  center  of  the  depression  at  the  hours 
of  simultaneous  observations,  but,  as  charted,  the  -low  area  continued  a  north-" 
easterly  track  until  the  morning  of  the  6th,  when  the  center  was  located  south  of 
Nova  Scotia  and  east  of  Maine.  In  its  passage  over  Nova  Scotia  on  the  6th,  the  storm 
developed  great  energy.  Cautionary  signals  were  ordered  in  advance  of  this  storn* 
trom  Port  Eads  to  Cedar  Keys  on  the  'M  ;  from  Savannah  to  Cape  May  on  the  4th, 
and  at  Eastport  on  the  6th.  The  following  maximum  velocities  are  reported-  Cedar 
Keys,  SE.  ^5 ;  Charleston,  NE.  25 ;  Macon,  SE.  32 ;  Cape  Lookout,  SE.  40 :  Cape 
Hatteras,  SE.'47  ;  Kittyhawk,  NE.  38 :  Chincoteague,  NE.  39;  Eastport,  N.  27.  The 
storm  track,  except  in  Florida  and  inmva  Scotia,  is  charted  at  sea.  The  foliowino- 
are  marine  reports  referring  to  this  storm :  Brig  Sisters  at  New  York,  May  9th,  from 
Pernambuco,  reports  heavy  SE.  gale  on  May  4th,  lasting  ten  hours.  Ship  Niaoara 
May  5th,  off  Hatteras,  stove  bulwarks,  &c.,  during  NE.  gale.  Bark  WiudoruKro  at 
New  York,  May  7th,  from  Colombo,  January  31st,  had  revolving  hurricane  Mav  5th 
lasting  seven  hours,  during  which,  stove  bulwarks,  &c.  Brig  Edith  Hall,  at  Now' York' 
May  10th,  from  Bahia,  reports  May  5th  terrific  SE.  gale  and  tremendous  sea.  Steamer 
Totaze,  at  New  York,  May  8th,  from  Barrow,  had  hurricane.  May  6th,  fromSE.  to  W., 
lasting  several  hours,  with  terrific  sea,  sweeping  decks.  Bark  Elinor,  in  37^  N.  70^ 
W.,  May  6th,  (?)  had  hurricane  from  NE.  to  SW",  lasting  tweuty-lbiu-  hours,  duriuf 
which  she  lost  topmast,  Otc.  Tlic  ])r(>gress  of  this  (ioprcssion  over  the  CJulf  and  alon^ 
the  bordering  states  saw  marked  by  ai>iin(lant  rain  near  the  lino  of  coast.  ^ 

No.  II.— Ou  the  5th,  a  slight  doiurssion  moved  in  a  sonthoastoilv  track  over  the 
Province  of  Qaobec.  During  the  ni-ht  i|  ciossod  X(-w  Knuland,  nnitun'on  the  morn- 
ing of  6th  with  the  h)waroaNo.  I.  Afior  this, junol  ion.  No's.  1  and  11  sliowod  a  greatlv- 
mcreasod  dcvi'lopniont  in  onorgy. 

No.  IIL— On  the  idi,  thciv  was  a  i  ai)id  fall  in  invssnre  ou  the  coast  of  Wa shin o-fon 
Territory  and  <.)ivg(,ii;  (1„.  han.niolor  al  Koschnrg,  0.43  below  the  normal  ;  at.  Port- 
laud,  0.4  i  boldw  tlio  n.H  inal.  Oii  Un-  5lli,  I  ho  doiirossioii  advanciii!.-  rapidly  1o  tho 
oast  orossod  llio  lUwky  M.ninlaiiis  and  was  oonlral  at  Iho  11  p.  ni.  voporl  in  Montana 
andNrlMaska;  I  he  hardnicirv  l.ciiii;  hclow  Iho  normal  at  Fort  I'.nford,  O.dr.  ;  at  l'\.rt 
Stovcnsc.ii,  D.C,:!.  On  llic  Clh,  1  lu>  slorniaiva  niovod  with  diininishing  ,.u(Ti;y  in  a 
sonlhcaslc  rly  1rac-k  into  Iowa,  Ihr  haronu  lrr  slowly  risiin;  at  t ho  oontorof  tluMlopros- 
•^""i-  -^1  II"'  ''lid  Ihis  day,  Ihr  i,,w.sl  r.^adin;;- of  t  lie  l,aroinot.-r  was  at  Omaha, 
Tsohr.,  '.".I..!.-,,  ,,iilv  0.11  hclow  I  he  normal.  Tho  Ttli,  in  tlio  nu.ruino-.  tho  oontor  of  de- 
invssion  was  located  nr^r  Dos  Moinos,  Iowa.  'I'liat  day  tlu^  storm  oonlor  i)nrsno(l  a 
nj.rlh.  aslcrly  Iraok  over  Wisconsin  and  Iho  L.ak.-  Sn]iorior  region,  beyond  tho  limits 
ol  Ihe  ma]!.  Canlioiiary  sign.als  wore  oiderod  in  advance  of  t'hi.s  storm  on  Iho  a.  in. 
ro]H,r(  ol  Ihe  711,  for  all  porls  in  (ho  La.ko  region.  These  signals  werojnslihod  as  1o 
Lakes  Michigan  anil  Union  liy  Iho  following  maximum  velocilios:  (Jrand  llaxon,  SE. 

.Milwaukee,  S.  3.-.;  lis,;!  na  h,a,  S.  30;  Alpcua,  SE.  30,  On  the  North  Pari  tic  coast, 
tins  slorm  was  specially  severe.  Twenty  five  fishermen  are  r(M)orled  drownod  and 
w>nic  len  «v  lilleen  of  I  heir  luials  lost. 

No.  i\.— On  Ihe  Ml,  a  <lep,c  ssio,,  ihvelopiiig  oast  of  the  Rocky  Mountains  movpd 
in  ai,  easlci-  y  hack  o\ia-  D.akoi.a  ;  il,i,i,,g  its  iiassago  lio.'ivy  rain.s  fell  in  the  Nortli- 
Ayeyl.  Ol,  ihi^iHii  (  hi' ecicr  of  I  he  ileprcssion  i>assed  over  Minnesota  a.nd  Lake  Su- 
'ww'."T;  '"^'''"'''  'l  "^''i-        I'pi'er  l,ako  region  and  Ohio  valley.    On  Iho 

im.b  Ihe  low  aiva  is  chailcl  as  n,o\  i,,;;  i,,  easterly  track  north  of  the  l.o'wor  Lakes. 
L.'Mi.ioiiary  s,-i,a,ls  we,e  o,deiv,l  lor  lliissloini  on  lli(>  nim-ning  of  1  li<<  9t  li,  for  ( h.^  ITp- 
]ier  Liiko  icgici  and  on  Lake  la-ic,  |o  inclu(U>  Sandusky  ;  on  the  morning  of  (ho  lOth 
(o  melnile  llic  icmainini;  ports  in  ihi\  Lower  Lakes;  maxiiniim  wind  volooi( ios  are 
ropoi  leil  as  lollows:  (Miioago,  N VV.  28  ;  Grand  Ilayen,  SK.  39;  Mihvankoo,  SW.  36; 
Mani>ietlc.,  W.  2S;  Aliiomi,  SW.  32;  Sandusky,  W.  40;  Clovelaml,  \V.  30;  BnlValo, 

i  No.  v.— Oil  tli(5  loth  tho  barometer  had  a  sli.arp  fall  on  the  North  Pacific  coast,  ac- 
com])aiued  by  nnusnally  lieavy  rains  for  (ho  soaNon,  as  far  sontli  as  San  Francisco, 
riiorainlall  extended  on  (ho  following  day  soulhwanl  (o  S.in  Diogo.  On  (ho  1  lib  (ho 
barometer  read  at  Portland  0.f>:i  below  iho  normal;  dmiiig  (lie  <liiy  (lu^  low  aroti 
""^vli'/'/f"^^  easterly  track  oyer  Washington  Toni(ory  aiKf  Moid  ana,.  On  (li(«  12th 
and  I.  Ill  the  depression  progressed  slowly  eastward  iiilo  Oakola:  tho  bfirometer  eon- 
tiiiiK'il  t  o  n.sc  ;)t,  1 1,„  eeiiicr  of  the  low  art*a.  and  its  track  is  not.  oharted  after  the  mid- 
night report  ol  Ihe  13(ii. 

'"^''l"''""*^'""  'l«'v<«loi)ed  in  Montana  and  Wvoming.  On  tho 
l<lh  It  moved  slowly  over  Dakota;  II,.,  haronioliT  a(  P.ieeKiniidge  n't  (ho  II  ii.  ni.  re- 
port, 29.40,  being  0.4  Im-Iow  tlu^  normal.  lM(h,  (he  low  area  moved  moved  over  Min- 
UCBotaand  Lako  .Superior.    19(Ji,  i(,  crossed  (lie  Provincv  of  Ontario  Ix-yond  (  ho  liniitH 
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of  the  observing  stations.  The  rainfall  accompanying  this  depression  was  in  general 
confined  to  the  north  of  the  track  of  the  storm  center.  Cautionary  signals  were 
ordered  on  the  18th  in  advance  of  this  storm  on  Lakes  Michigan,  Huron,  and  Erie,  to 
include  Sandusky.  These  were  justified  at  the  following  stations  by  reported  maxi- 
mum velocities :  Grand  Haven,  S.  28  ;  Port  Huron,  W.  31 ;  Toledo,  SW.  25. 

No.  VII. — At  the  morning  report  of  the  20th  a  slight  depression  was  developed  in 
Texas,  accomjianied  with  general  rains.  During  the  day  it  moved  slowly  in  a  north- 
easterly track  into  Arkansas,  with  rain  extending  over  the  Gulf  states.  On  the  21st, 
rapidly  developing  in  energy,  the  storm  center  moved  up  the  Ohio  Valley  and  became 
central  near  Toledo.  This  day  heavy  and  general  rains  were  reported  from  Tennes- 
see, Ohio  valley,  and  Lower  Lake  region.  On  the  22d  the  depression  advanced  in  a 
northerly  track  over  Lake  Huron,  beyond  the  limits  of  the  chart.  Cautionary  signals 
were  ordered  on  the  21st  for  the  Lower  Lakes  a«d  Lake  Huron.  The  following  max- 
imum velocities  are  reported  :  Buffalo,  W.  25 ;  Cleveland,  SW.  32 ;  Sandusky,  S.  28 ; 
Toledo,  SW.  32 ;  Detroit,  S.  25 ;  Alpena,  W.  28. 

No.  VIII. — At  the  morning  report  of  the  22d  there  was  a  sharp  fall  in  pressure  on 
the  coast  of  Washington  Territory  and  Oregon.  During  the  day  the  center  of  depres- 
sion moved  in  an  easterly  track.  On  the  23d,  crossing  the  Eocky  Mountains,  it  ad- 
vanced over  Montana  and  Dakota,  and  entered  Manitoba.  On  the  24th  it  passed 
beyond  the  limits  of  the  map.  At  the  morning  report  of  this  day  the  barometer  at 
Fort  Garry  was  0.62  below  the  normal.  The  depression  was  accompanied  by  abun- 
dant rain. 

No.  IX. — On  the  afternoon  of  the. 24th  the  barometer  fell  decidedly  in  Nebraska  ; 
the  pressure  at  North  Platte  being  0.34  below  the  normal.  Moving  slowly  in  a  north- 
easterly course  the  storm  center  at  the  midnight  report  of  the  25th  was  near  Breckin- 
ridge. On  the  26th  the  low  area  advanced  beyond  Lake  Superior.  The  most  abun- 
dant rain  fell  north  of  the  center  of  depression  during  the  passage  of  the  low  area. 
South  of  the  track  precipitation  did  not,  in  general,  occur  until  the  shifting  of  the 
wind  to  southwest  or  northwest.  It  was  during  the  passage  of  this  storm  center  that 
the  maximum  temperatures  for  the  month  occurred  in  Missouri,  Illinois,  Tennessee 
and  the  Ohio  valley.  The  warm  wave  gradually  extended  eastward  and  southward, 
giving  unusually  high  temperatures  for  May  over  the  entire  country  east  of  the  Mis- 
sissippi river. 

1^0.  X.— At  the  morning  report  of  the  29th  there  was  a  sharp  fall  inpressiire  in  Kan- 
sas and  Missouri,  accompanied  by  rain,  extending  to  the  West  Gulf  coast.  During 
the  day  the  storm,  rapidly  increasing  in  energy,  moved  in  a  northeasterly  track  into 
northern  Illinois.  On  the  30th  it  moved  over  Lakes  Michigan  and  Huron  into  the 
Province  of  Ontario.  At  the  morning  reports  the  barometers  at  Chicago,  Grand  Ha- 
ven, and  Milwaukee  were  more  than  0.5  below  the  normal.  Its  passage  was  marked 
by  abundant  rainfall,  which  extended  over  all  the  United  States  east  of  the  Mississippi 
river.  Cautionary  signals  were  ordered  for  this  storm  for  all  the  lakes  except  Supe- 
rior. The  following  maximum  velocities  are  reported :  Milwaukee,  NW.  28 ;  Grand 
Haven,  E.  28:  Alpena,  E.  28;  Toledo,  SW.  32;  Sandusky,  SW.  36;  Cleveland,  W. 
28 ;  Erie,  SE.  28 ;  Buffalo,  SW.  29 ;  Rochester,  W.  26.  On  the  31st  the  low  area 
moved  over  New  England  into  the  Maritime  Provinces  of  Canada  with  diminished  en- 
ergy. Signals  were  ordered  on  the  30th  in  advance  of  this  storm  from  Cape  Henry  to 
Eastport.''  The  following  are  the  reported  maximum  velocities  :  Cape  Henry,  S.  ,25 ; 
Chincoteague,  SE.  37;  Breakwater.  S.  34;  Atlantic  City,  SE.  25;  Barnegat,  S.  30; 
Sandy  Hook,  SE.  26;  Wood's  Holl,  SW.  40;  Boston,  S.  28. 

INTERNATIONAL  METEOROLOGY. 

Three  international  charts,  Nos.  IV,  V,  and  VI,  accompany  the  present  Review. 
They  are  for  the  months  of  April,  1880,  and  September,  1878.  In  the  introduction  to 
International  Meteorology,  in  the  April  Review,  the  numbers  "IV  and  VI"  should 
read  "  IV  and  V",  and  "  March,  1878"  should  read  "  March,  1880." 

Chart  No.  IV  indicates  the  probable  course  of  the  principal  storm  areas  occurring 
over  that  portion  of  the  north  Atlantic  ocean,  lying  between  the  parallels  of  35°  and 
60°  N.  durino-  the  month  of  April,  1880.  The  characteristic  features  of  the  weather 
for  this  month,  over  the  region  under  consideration,  are  the  long  continued  period  of 
good  weather  and— if  we  except  the  northwesterly  gales  from  the  2d  to  the  6th  be- 
tween the  British  Isles  and  30°  W.,  attending  area  No.  I,  and  the  gales  from  the  13th 


to  the  21st,  attending  areas  Nos.  Ill,  IV,  and  VI— a  remarkable  freedom  from  severe 
storms  Area  No.  I  is  a  continuation  of  low  area  No.  XV  of  the  March  Review.  On  the 
mornino-  of  the  1st  it  had  passed  to  the  east  of  Newfoundland,  and  was  encountered  m 
about  46°  N.  40°  W.  by  steamers  Braunschweig  and  Hibernian ;  during  the  day  it  moved 
rapidly  northeastward,  and  was  followed  over  the  western  Atlantic  by  an  extensive 
area  of  high  pressure  (see  high  area  No.  1,  March  Review.)  Durmgthe2d,  3d,  4th  and 
5th  it  slowlv  approached  the  British  Isles  as  an  extensive  area  of  very  low  pressure  ; 
the  S.  S.  Sardinian,  on  the  morning  of  the  4th,  in  54°  N.  17°  W.,  reported  barometer 
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29.14,  or  740. 1,  wliile  the  British  Isles  were  included  by  the  isobar  29..3r),  or  745  4  On 
the  mornmg  of  the  atb  the  pressure  at  Stornoway  fell  to  28.79,  or  731  3,  and  "duriu^ 
the  aay  the  wind  at  this  station  veered  from  S.  to  W.,  with  slo'wly  ris  iVo-  baroSer" 
Except  during  t^e  regime  of  the  two  storms  of  minor  importanc^e,  dertSibed  ™  low 
areas  ^  os  I  and  II  of  the  April  Review,  and  which  passed  to  the  north  of  Newfo  i  dl-fnd 
on  the  7th  and  8th  respectively,  high  pressures  and  good  weather  generaUv  pre\  '  '^^ 
over  the  western  portion  of  the  Atlantic  from  the  2d"to  the  10th,  and  o'^r\he  c  :tem 
portion  from  the  7th  to  the  11th.  S.  S.  Adi-iatic,  from  New  York  on  the  1st  to  Liver 
pool  on  the  12th  reported  high  pressures  (except  29.97  on  the  6tM  fair 
weather  throughout  voyage.  During  the  10th,  as  the  area  of  hiVh  m^Vure  moved 
eastward  over  the  British  Isles,  the  barometer  fell  over  the  AtlaSftht  wcs  w^^^^^^^ 
*  fT]^^  of  the  11th  low  area  No.  IV  appeared  to  be  celtraS  aboiit  50o  N^ 
2oO  W  S.  S.  Celtic,  in  50°  N.  2:5°  W,  reported  barometer  29.70,  or  754  4  S  S^w" 
force  4,  andram  squalls;  S.  S.  Strassburgriu  49^  N.  10°  W.,  29  89  or  759  o  sf  o  ^t,  ; 
rain.  On  the  west  side  of  the  center,  s!  S.  Nederland,  in'4Go  N  29o  w'^W^4VT;.l  b  f 
29'^for-fl  "iJ'-^V'  ^^"'^  3.  n^'icUrain,  and  S.  S.  Inc^ana,  in  ^o^^:  o  W 

29.9/,  or  /61.2,  N.  /,  hard  rain.  On  the  morning  of  the  12th,  the  Celtic  and  I  uliau-;' 
sailing  westward  had  passed  into  the  area  of  hfgh  pressures  then  ovei  mi  I  oc  e a 
which  had  moved  eastward  since  the  morning  of  the  8th,  from  the  coast^  f  the  Unfted 
States,  while  the  Strassburg,  in  49°  N.  22°  W? reported  29.86,  or  758.4,  E  4  .1  ulv  m  1 
the  Nederland,  saihng  eastward,  in  47°  N.25o  W.,  29.71,  or  754  6  rai,  1  i '  i  s  •  '  ^  I 
squally  Bark  Woodlands,  in  39°  N.  20°  W.,  lost  boat,  &^,  av^n^^il^io^\:^ 
lasting  48  hours  and  SW.  to  8E.  winds,  force  3  to  5,  h  id  b«-  fu  h-  si,  lisho.l  t 
the  Madeiras  and  over  the  Spanish  p,.,insula.  Dnrino-  the  I'ih  mh  l^h  i^\^f^ 
this  area  oflow  pressure  mo vr,l  slowiv  .  ast  ■nid  ii,.rtliu-,r,l  iv,,    i  ,  '  ,\       i  i  i 

the  Madeiras  to  the  coast  of  I.vland  as  a  n m  ■     'a   s,     '   stor  n  ■  1    ■     7,    i'l  A?'' 
on  the  14th,  ab„„(  -00  ,nilrs  „orll,  „r  tho  AIa,l"ir  s  ex  ,  rionr  ,  'n  h^^^  , 
which  she  had  iMT  drrks  swrpl   an,l  fur       i    v^si,  i  f] 

fee^;it:i";;j;';;l,7,:::';:;,;n.il;:^ 

15(1,,  ii„. ,.,.,„„.  1,  rL,v  ;  1 '  J'  .    v^'^i"!'^ -'—'^ <i.o 


:  S.  S.  ()hi„  in  i,o.>  w, 


'IHirlcd 


v\\'       ,   •  "  ■    ;      •     ,    •        •,  ^\  •'•  ^-  ^-  ■^''■•■i'^'^l>nr,u.  If.  N.  37    W..  ■j;!.r,'^,  „r  7..I  3 
'  - liv.al.T  on  ,i.Mk:  I'.a.k  Syrin-a,  n! 

islani  sln.«.  is,  and  .ndss  sra.'"  On  (ho 

\\ . :  s.  s,  Ohio,  r.i-N.  i;  w.,  iv,„.,-(od 


11  sh, 

W.,  •■•}.-,»,  or  7.-,;;.;i,  \\  \w. 


"■M'KiMHT  or  ,  Ili.O,  SW..%,  V,  lMlrs,.v.MvN\V.  lo^^rsi,■y\^  ■• .,  „s  m  „  >  ^  ,tv  in..,,  s,-... 

l)r<  vailcl  (rom  t.'.-,   Io.|0    \\  .  ;  ,S.  S.  SI  rasslnir..-  4-."  N    10   W   '  iTn- nn/i  ' 

or  -.ov    Srui  {;         w  ■■        ;  •  •:'        ^  '  -'■•i^'^vard  lo  (he  .south 

r-nh  il  10  Ih,  so     ,:^  s    'i  '''"'"-J       l'"'',''-  ""'l  I'.V  morning  of  lhol9th  wa,s 

i  n  sonin.  ,  si  oi  (i„.  ...iirr;  ,s.  .S.  M rasslmrg,  in  4:!^' N.  51^' W.,  ivporled  b,a- 
nor'l, r«  .M'i  'i"  '^^  ,V  T  """■"•"K  •>!■  the  20(1,,  this  area  had  moved  rapi.Uy 
.,n,r  .lr  rnUr,   iu'\n^^l'v      ''''  'li''  "'''"'<''•"  Atlantic  by  the  aiv:,  of  hioh  ,„v,s- 

'w  ri.  .  n'      .           Ti'    ""'•"'-•^'•'^'^^  l"•l^v.■en  (he  liritish  Lsle.s  and  Iceland.  ...n.l 

Am  I  ,        ^     ,     ;         ^           we.sl  ol  Ih,.  iioih  nuTi.lian.    Then,..,  to  the  end  of 

E      I      nn    1  .     1 1.^  U,  r  n'"'''"  ""•""••'-IvvanlH  lowanls  no,-lhweslen 

A,  '  d  lo      .^^^^^^^  '•-^"'•^  '•'•'-•'"•'I  ;!<)..5(),  or  ;74.7 

N;.wi;:n;;;anli  o '  : ,      (he ^ ,        i^-vi-^w)  v-vr-'  over 

bnt  i)iss,.,l  II,,.,,,.,.  I  .    I  ,  -'  I  .  ■I'l'llhe  iilt.eniooiinl  fhe27th,  re,M)i,-ctiv(-lv, 

Hol'lllwa,',!.  nor(hr,.,st  vv,(  l,o,u  ,,,a(eriaily  alfoctiiiK  the  weatl.er  (o  t.l.o 

-to     ,,V',  A  I'lvva,  ,ng,li,c,.(i.n,  of  the  wind,  at.7.35  a.  n,.  W:.sh- 

no  ,  l  .S  .„  ",  ,;  ;'  h7h'  ^'',"'r"  •■'"'I  l""  ','""'^"'"  Sonthen;ile.ni,s,,he,e  for  tho 
"Va    r  • .  1       i  .      ,  "''.scrvMti.n.M  In.ve  been  corrected  Corteni- 

'"'"'•••"i"  '  ^'H^(e,n,K.,^.,,t,,,■e      ,  ,Z.  1:    ',,    '  ,  ,    '  ;  "T  "{V'"'" 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


759 


1878)  with  that  for  the  preceding  month  (August,  1878)  the  most  marked  changes  are 
found  to  be  a  decided  increase  of  pressure  over  the  entire  area  included  between  the 
parallels  of  30°  and  60°  N.,  and  extending  from  140°  W.  eastward  over  North  America, 
the  Atlantic  ocean,  Europe,  and  Asia,  and  a  decided  fall  at  all  stations  over  the  Atlan- 
tic ocean  to  the  north  and  south  of  those  parallels.  The  increase  of  pressure  referred 
to  above  amounts  to  about  0.10  inch  over  the  small  portion  of  the  Pacific  and  over  the 
eastern  half  of  the  Atlantic,  from  0.10  to  0.20  over  the  eastern  half  of  north  America 
and  western  part  of  the  Atlantic,  about  0.1.5  over  Europe,  and  from  0.20  to  0.35  over  the 
interior  of  Asia.  Over  Hindostan,  along  the  coast  of  China,  and  at  ToMo,  Japan,  the 
increase  is  quite  small,  and  at  Chittagong  and  Nagasaki,  near  the  southern,  and  at  Niko- 
laievsk,  on  the  Amoor,  near  the  northern  margin  of  the  zone  of  high  pressure,  a  small 
decrease  is  perceptible.  The  most  marked  decrease  of  pressure  over  the  Northern  Hem- 
isphere is  found  to  the  north  of  the  British  Isles,  the  area  being  bounded  on  the  south 
by  Sandwick,  Vestervig,  and  Stockholm,  and 'on  the  east  and  west  by  Archangel  and 
Godthaab,  respectively.  The  decrease  amounts  to  0.33  inch  at  Stykkisholm,  0.26  at 
Thorshavn,  0.24  at  Tromso,  and  0.19  at  Haparanda.  The  observations  at  all  stations 
over  the  Atlantic  south  of  25°  N.,  namely,  Freetown,  Sierra  Leone,  Porto  Praya,  Cape 
Verde  Islands,  Paramaribo,  Guiana,  and  those  in  the  West  India  Islands,  show  a  decrease 
amounting  to  about  0.03  inch  at  the  three  former,  and  from  0.05  to  0.08  at  the  W.  I. 
stations. 

On  chart  No.  VI  are  traced  the  paths  of  24  of  the  principal  storm  areas  which  trav- 
ersed the  Northern  Hemisphere  during  the  month  of  September,  1878.  They  fully  rep- 
resent the  two  great  classes  of  storms  experienced  over  the  Northern  Hemisphere, 
namely,  those  moving  in  an  easterly  path  to  the  north  of  the  40th  parallel,  and  those 
having  the  characteristics  of  tropical  cyclones.  Of  the  latter  there  are  six,  namely, 
Nos.  II,  X,  and  XXI,  to  be  found  over  the  western  portion  of  the  Atlantic,  and  Nos. 
IV,  XI,  and  XV  over  the  western  Pacific.  The  tracks  over  the  Behring  Sea  region  are 
based  upon  reports  from  Saint  Michael's  (7  daily),  Saint  Paul's  Island  (3  daily),  and 
Unalaska  (3  daily;)  and  those  over  Hudson's  Bay  and  Greenland  upon  York  Factory, 
schooner  Florence  (in  Northumberland  Inlet),  Godthaab,  and  Stykkisholm. 

TEMPERATURE  OF  THE  AIR. 

The  mean  temperature  of  the  air  for  the  month  of  May,  1880,  is  shown  by  isotherms 
on  chart  No.  II.  Compared  with  the  average  meant  temperature  of  the  past  eight 
years  for  the  month  of  May,  the  means  for  the  present  month  show  a  uniform  excess 
ranging  from  3°  to  7°  over  the  entire  country  east  of  the  Rocky  Mountains,  except  iu 
Florida,  the  Canadian  Maritime  Provinces,  and  North  and  Southeast  Rocky  Moun- 
tain slopes,  and  a  decided  deficiency  over  the  Western  Plateau  and  North  Pacific 
coast  region.  In  California  the  mean  for  San  Francisco  is  l°.l  above  normal,  while 
those  for  Sacramento  and  San  Diego  are  about  normal.  As  will  be  seen  on  examin- 
ing the  table  of  coniparative  temperatures  given  in  chart  No.  II,  the  excess  is  greatest 
in  the  Middle  Atlantic  states,  where  it  amounts  to  7°.4,  and  the  deficiency  greatest 
in  the  North  Pacific  coast  region,  where  it  is  3°. 8. 

The  following  notes  regarding  the  unusual  high  temperatiires  of  the  month  are  of 
interest:  St.  Louis,  8th,  heat  intense,  one  sunstroke,  fatal;  monthly  mean  tempera- 
ture 4°  above  the  average  for  several  years.  Baltimore,  27th,  two  cases  of  sunstroke, 
both  fatal ;  29th,  a  marked  increase  of  the  death-rate  during  the  past  week  of  intense 
heat,  190  deaths  against  91  of  corresponding  week  in  May  of  1879 ;  highest  monthly 
mean  temperature  on  record,  6°  above  mean  of  past  10  years.  Riley,  111.,  monthly 
mean  temperature  7.2°  above  mean  of  19  years.  Logan,  Iowa,  warmest  May  ever 
known  in  this  section.  Reading,  Pa.,  27th,  this  section  of  the  State  has  suffered  with 
the  intense  heat,  temperature  26th,  27th,  95°  in  the  shade.  At  Birdsborough,  Pa, ,  27th, 
temperature  98°  in  the  shade  ;  men  in  rolling  mills  compelled  to  stop  work.  At  Doug- 
lasville,  temperature  100°  in  the  shade.  Colemansville,  Lancaster  County,  one  sun- 
stroke, fatal.  Hokendoqua,  27th,  four  men  died  from  the  effects  of  over  heat.  In  the 
coal  reo-ions  there  has  been  intense  suffering,  most  of  the  men  compelled  to  stop  work. 
New  York  City,  28th,  14  cases  of  sunstroke,  12  of  which  were  fatal.  Boston,  28th, 
hottest  period  for  many  years,  two  horses  killed  by  heat  and  two  persons  fatally 
injured.  Gardiner,  Me.,  monthly  mean  temperature  3.4°  above  the  mean  for  44  years. 
Sandy  Springs,  Md.,  monthly  mean  temperature  7°  above  the  normal.  Thornville, 
Mich.,  warmest  May  for  many  years.  Palermo,  N.  Y.,  warmest  May  in  past  23  year.s. 
Cleveland,  monthly  mean  temperature  8.2°  above  mean  for  past  26  years. 

Maximum  temperatures.— Maine :  94°  atPortland  and79°  atEastport.  New  Hampshire: 
96°  at  *  Grafton  and  62°  on  summit  of  Mount  Washington.  Vormont :  95°  at  •  Charlotte 
and  88°  at  *  Lnnenburg.  Massachuseits  :  97°  at  Boston  and  94°  at  Springfield.  BJwde 
Island:  84°  at  Newport.  Connecticut:  92°  at  *  Southington  and  89°  at  *  Mystic  ami 
New  Haven.  New  York :  95°  at  *  Troy,  *  Ardenia,  and  "  Port  Jervis,  94°  at  New  l  ovk 
City,  79  at  Bufi'alo,  and  86°  at  Oswego.  New  Jersey :  101°  at  *  New  Lisbon,  98°  at  Js  ew 
Brunswick,  and  89  at  Atlantic  City.    Pennsylvania :  98°  at  *  Egypt,  96°  at  Philadelphia 
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and  *  Milton,  and  94°  at  Pittsburgh.  Delaware:  94°  at  *  Dover.  Mart/land  ■  9^>o  it 
*  Woodstock  and  93°  at  Baltimore.  District  of  Columbia:  96°  at  Wasliirio-ton  Fir 
gima  :  98°  at  Norfolk  and  97°  at  *  Accotink.  West  rirginia :  88°  at  *  Helvetia  and  86° 
at  Morgantown.  North  Carolina :  100°  at  *  Weldon,  92°  at  Wilmington,  and  87  at  *  Frank- 
lin South  Carolina :  89°  at  Charleston.  Georgia :  90°  at  *  Forsyth  and  89°  at  Savan- 
nah ajxd  Augusta.  Florida :  96°  at  *  Houston,  95°  at  Jacksonville,  90°  at  Kev  West 
and  88°  at  Pensacola.  Alabama:  92°  at  Montgomery  and  90°  at  *  Mobile  J/V^j^^nW  • 
93°  at  Vicksburg  and  86°  at  *  Fayette.  Louisi^ia :  96°  at  PoinrPlear^rand1^°  at  nI w 
w'T-  n?-^'''i/o°^!i'r^^^"S?i'l'  1°^°  Eagle  Pass,  and  100°  at  Stockton  and 
Laredo  Ohio  .•  94°  at  -  Ruggies  88°  at  Cincinnati,  and  86°  at  Cleveland.  Kentuclcri : 
90-  at  Bowling  Green  and  Louisville.  Tennessee  :  91°  at  Memphis  and  86°  at  *  McMiuii- 
ville  Arkansas:  91°  at  Little  Eock and 80°  at  *  Mount  Ida.  MicMaan-  91°  n t  *  Hud 
son,  90°  at  ^Tliornville  and  83°  at  Grand  Haven.  Indiana  :  93°  at  Vef-a;  and  85°  at !  d t 
anapohs.  I  hnoxs:  92°  at  *  Peoria  88°  at  Cairo,  and  85°  at  Chicago.  Missouri:  95°  at 
Pierce  City  and  89°  at  Saint  Louis.  Kansas:  100°  at  *Fort  Wallace  and  90°  nt 
Leavemvortli  Wiseonsin  :  90°at  *  Beloit  and87°atLa  Crosse,  /ou^a  ;  96°  and  4oons 
borough  and  93°  at  Des  Moi.ies.  Nebraska :  96°  at  *  Howard  and  94°  at  North  PlX 
Indian  Territory :  97 o  at  Fort  Sill  and  94°  at  Fort  Gibson.  Minnesota:  91°  at  Saint 
Paul  and  86°  at  Duluth.  Dakota :  94°  at  Yankton,  92°  at  Bismarck  and  84°  at  De •  1 
V^ni'  at  *  Fort  Collins  and  Denver,  and  47°  on  the  summit  of  Pil  e's 

Peak.  New  Mexico :  99°  at  La  Mesilla  and  80°  at  Santa  F6.  TTyoming  :  87°  at  -  Fort 
Fetterman  and  84°  at  Cheyenne.  Utah :  87°  at  *  Blue  Creek,  80°  at  Salt  Lake  Pitv 
and  75°  at  *  Coalville.    Nevada :  90°  at  *  Palisade  and  *  TccotLa,  82°  at  Winnomucca 

^r;f  r  ;  l?t  S^^.^'^T"  ^""'^  1^^°    P^'^^"'^  Idaho :  83°  at  Bois^ 

City  and  /5°  at  *  Fort  Hall.    Montana :  97°  at  Fort  Kcogh  and  70°  at  Virginia  Citv 

Bluff  and  83°  at  San  Francisco.    Oregon:  90°  at  Umatilla  and  81°  at  Eosoburo- 
Washington  Territory :  75°  at  Olvmi.ia.  xw^loui^. 
^Minimum  tempcraturcs.—Main,:  ;:4-  at  Fastport,  *  Gardiner,  and  *Surrv,  aTul  20°  at 
Orono.    New  Hampshire:  :!()'  a(  Dunl.arlon  and  -1^  on  Siu-.nnit  of  Moinit  Washino-- 

York  C.y  an,  Oswr,.,.,.  .,,  linlialu  and  al  '  \Va  ( ,nl,nro,  y,,,.  ,/,  r,v,  ,7  •  3  at 
*  Freehold  an.l'Al,-,,  an, I  :;(!  al  S,  mu..,  x  i  1 1.  .  1',  „  raui,,  :  '.'-'al  M\,.vv,.asl  I  ■  an,!  ■'  ' 
at^Frankhn.    l>cl,ur„rr:  1(1   al    I  .)/,„■„/„„,/ ;:!,-:   a  I  l!aI(inHnvan,l;!3   a    '  HHl- 

Stock.     I)islri<-I  0/  Cohiniir,,,  :  al   W  a-diin-lon.  fimiiii,,- 

Monnl  Sdldii.     ;;  ,,s7  \'irqiiii,i :  :\U    al  .M^ir^anldw  11  an,l V 


.)»/// 


Caiu'  IhMu-v  and 
Ibdv.'tia.  '\orlh 


l'Sl,Ml. 


ette  and  52°  at  \  (  [.sImm-     i  mii^nnia  ■  (;■;   T.-ini  I'I.  mJ  ,,,!  .,,,1  r  V-   ,  «!  , 

7ex«.:4o°,.ti.n,sand:T, \>i,JT:^^u:::'uu:a.;::^  ^'k,^  ;r ; 

L,t(l,.l,,„.kand  1;  al  .M„nnl  I, la.  M,rhi,ian:  -I  atl'orl  I  Inn.n.  2S  at  ^  1 1  nds,H>,  an,l 
~/  .11.  ,\l|H'na.  Iinhaiui:  Id  a  I  I  n,l  lanapoliN  and  33-  at  *  Sl)ici']an,l.  IlVniois:  41'  at 
a  I  7  ,  ;!  *' -l^'™""-'  ■•  14  -  a  t  Saint  Louis  and  40^' a  I  An1i1,'\.  Kansas  ■ 
;  '  "i\  ■• ,        ^"      <''''l^"-  Val...     Wisconsin  :  38°  al  '  1!.-1,m|:  an,l  31  '  at 

37  I)         '       ,n  l>''N  M('in.',san,137at*NoraS|>ring.s.    Sebraska : 

;,l  ,;  '  ,  '"1^"'"  •iii'l  :il  I  ,'11  llailsnli.  /,„/,„„  Trrrilorii:  .52°  at  Fort  Sill  and  43° 
bin  ,  '  n  i'  )'-"'"',  I>"l"lli  ■•"lid  Hivkinri.lgo.    Dakota:  31- „t  IVni- 

].,„;,''    V ','  '"';'/;'"'"••  21   at  •  Ilcnnosaand  3°  on  summit  of  riUo's 

, ,  ;        I  ,      '  ""1'  '       •''  l"pt(^  and 24°  lit  Santa  F6.    n 'i/wwui'/ ;  28°  at  ("hcv- 

V,,  '         r  ""  ' '  "'  '"""i-  :5'-i"atSiiltLnkoCityaiid25''ut  *(\)alvillV. 

A,, ',  !  ■  I  . ,'-  ""."""I"  ■!  and  18°!it  *  Olcgo.  Arizona  :  38°  at  Wickonburg.  29°  at 
lana    •>■      I  ''||''      "  "'  V"'  '  <'ity  and  14°  at  *  Fort  Hall.  Mo„~ 


Calijorniu  :  40  '  at  Red  BlulVaiid  Vi 


3^    -,1  I',,rllM,,d        •        ,  ,,    '   I'-"  I''M;|.  -     at  (  aii.po.aiid  18-'a(  "Summit.  Oregon: 
/■;  J       •  ;  '"'■^'■'""■^A-     lla.shinglon  Ternloni :  34°  ni  Olympia. 

h«n,  s  oj  temperature  at  Signal  Service  stat,onH.-V\u-  niontlily  ranms  will  •loncir 

A  Ian    ,   Ml      '      s      .  n''''"^^  '^l-i".^'''"-"''  «'>  4(i  '  at  1<osl,.u  ;  Mi.Mle 

('an  ,,,'1  ,  ..M  ^^'H>"  May  to  3o"  at  Lyn.'lil.u.g ;  South  Atlantic  ntales,  i:.  at 
K.  v  \  Vs    .     l'\  ^■''■'''''"r'^Ln '  ?!^'*'  Wilu.iugln.i;  KaNtcm  Gulf  Nialcs.  Id  at 

v.'s  ,,  ,  /     <.>'l<'.i»s  f'>ai>^nt  Moutgoniery;  \Ve«toin  Gulf  statos,  15'  at  Gal- 

Pitt.)  nr.rh^  t  ,  .l''"'r"'f Toniu.8Hoo  and  tho  oliio  valloy,  '24'^  at  Momi.  lis  t-  34°  at 
lil-tsburgh;  Lower  Lako  region,  26"  at  Eri,«  and  Bnflalo  to  37^  at  Rochrater;  r,,,wr 

Th080  marked  with  a  Htar  (-)  ,u-o  .-..port..!  by  U.  S.  Ar.ny  ,,.,«l^m,r«P^r'v..Umtnr.v  ol,«,.rvr.« 
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Lake  region,  27°  at  Grand  Haven  to  44°  at  Port  Huron  and  47°  at  Duluth  and  Mar- 
quette ;  Upxjer  Mississippi  valley,  27°  at  Davenport  to  41°  at  Saint  Paul ;  Red  River 
of  tlie  North  valley,  44°  at  Pembina  to  45°  at  Breckenridge ;  Missouri  valley,  30°  at 
Leavenworth  to  43°  at  Yankton  and  47°  at  North  Platte ;  Texas,  28°  at  Decatur, 
Uvalde,  and  San  Antonio,  to  47°  at  Fort  Elliott ;  Eastern  Rocky  Mountain  slope,  39° 
at  Fort  Custer  to  41°  at  Deadwood  and  42°  at  Dodge  City  ;  Rocky  Mountains,  23°  on 
summit  of  Pike's  Peak  to  46°  at  Helena  and  Socorro  and  49°  at  Denver ;  Middle  Plateau, 
34°  at  Boise  City  and  Salt  Lake  City  to  40°  at  Winnemucca  ;  California,  23°  at  San 
Francisco  to  34°  at  Red  Bluff'  and  41°  at  Visalia. 

Fro8t  was  reported  from  nearly  every  state  and  territory  north  of  the  thirty-lifth 
parallel.  East  of  Mississippi  it  occurred  on  the  following  dates :  1st,  2d,  7th,  8th,  13th, 
14th,  15th,  16th,  19th,  21st,  and  29th,  and  west  of  the  Mississippi  on  the  Isr,  2d,  4th,  5th, 
6th,  7th,  8th,  9th,  10th,  11th,  12th,  13th,  14th,  15th,  16th,  18th,  20th,  21st,  24th,  25tb,  27th, 
and  3 1st.  In  many  localities  severe  injury  resulted  to  fruit  and  vegetables,  as  follows : 
Fort  Collins,  Colo.,  9th,  corn  and  garden  crops  seriously  injured.  Southington,  Conn., 
15th,  tender  vines  blighted.  Nile,  N.  Y.,  15th,  early  fruit  severely  injured.  Weldon, 
N.  C,  14th,  potato  vines  injured.  Westerville,  Ohio,  1st,  early  fruit  damaged.  Jack- 
sonburg  and  Ringgold,  Ohio,  1st,  fruit  injured.  Blooming  Grove,  Pa.,  15th,  fruit  buds 
and  blossoms  injured.  Litchfield,  Pa.,  15th,  considerable  damage  to  gardens.  Windsor, 
Vt.,  15th,  early  vegetables  damaged.  Charlotte,  N.  C,  1st,  injuring  potato  vines. 
Yamhill  County,  Oregon,  11th,  garden  vegetables  generally  and  wheat  in  some  locali- 
ties injured. 

Ice  formed  as  follows :  Roseburg,  Oreg.,  13th;  Salt  Lake  City,  6th;  Winnemucca, 
Nev.,  31st;  Springfield,  Mass.,  1st;  Eastport,  1st;  Burlington,  Vt.,  Isi  (15th,  ice  in 
Broad  Lake  one-eighth  inch  thick  for  a  distance  of  three  miles  off  Essex) ;  New  Haven, 
Conn.,  1st;  Fort  Collins,  Colo.,  7th,  one-eighth  inch ;  Southington, Conn.,  Ist;  Fallston, 
Md.,  1st,  one-eighth  inch;  Somerset,  Mass.,  1st ;  Fall  River,  Alass.,  1st ;  Freehold  and 
Linden,  N.  J.,  1st;  Ardenia,  N.  Y.,  1st;  Waterburg,  N.  Y.,  1.5th;  Palermo,  N.  Y.,  1st, 
one-half  inch ;  Nile,  N.  Y.,  15th;  Bellelbntaine  and  Jacksonburg,  Ohio,  1st;  Norwalk, 
Ohio,  Ist,  three-tenths  inch— 14th,  15th,  one-teuth  inch ;  West  Chester,  Fallingston, 
and  Milton,  Pa.,  1st;  Litchfield,  Pa.,  1st,  one-half  inch;  Coalville,  Utah,  loth,  25th; 
Charlotteville,  Vt.,  1st,  ice  along  shore  of  lalce. 

Ground  frozen.— Rovfe,  Mass.,  and  North  Volney,  N.  Y.,  1st,  quite  hard. 


PRECIPITATIOX. 


The  general  distribution  of  the  rainfall,  including  melted  snow,  for  May,  1880,  is 
illustrated  upon  chart  No.  Ill  as  accurately  as  possible  from  about  500  reports.  In  a 
small  table  on  this  chart  will  be  found  the  average  precipitation  for  the  month  of 
May,  compared  with  trfe  precipitation  during  the  present  month.  Throughout  the 
Atlantic  states,  except  Florida,  and  in  the  Missouri  valley,  the  rainfall  has  been  defi- 
cient, and  severe  droughts  have  resulted  in  these  sections.  The  heaviest  rains  have 
fallen  in  Alabama,  Indiana,  Slichtgan,  Indian  Territory,  and  Texas;  damaging  floods 
occurred  in  Indiana  and  Georgia  on  the  21st,  and  in  Texas  from  the  27th  to  29th,  de- 
tails of  which  will  be  found  below.  _  „  ^ ,  .  , 

Special  heavy  rains.— 1st,  New  Ulm,  Tex.,  2.31  inches ;  San  Antonio,  Tex.,  2.54  inches; 
Mason,  Tex.,  3.64  inches.  3d,  .Jacksonville,  Fla.,  2.17  inches.  Mayport,  Fla.,  2d  to 
4th,  5.53  inches.  8th,  Springfield,  111.,  2.66  inches  ;  Peoria,  111.,  3.94  inches;  Mount 
Sterling,  111.,  3.20  incHfts.  9th,  Louisville,  111.,  2.70  inches.  9th  to  11th,  Litchfield, 
Mich.,  2.30  inches.  8th  to  10th,  Ashley,  Mo.,  3.17  inches.  9th  and  10th,  Logansport, 
Ind.,  4.28  inches.  10th,  Niles,  Mich.,  2.80  inches;  Wabash,  Ind.,  2.15  inches.  10th  to 
11th,  Coldwater,  Mich.,  2.75  inches.  11th,  Key  West,  Fla.,  3.08  inches.  11th  to-13th, 
Gulf  Hammock,  Fla.,  3.55  inches.  14th,  Fort  Wallace,  Kans.,  4  inches.  17th  to  18th, 
Pembina  Dak.,  3.18  inches.  19th  to  21st,  Litchfield,  Mich.,  4.25  inches.  20th,  Toledo, 
Ohio  1. lb  inches  in  15  minutes;  Fort  Sill,  Ind.  Ter.,  2.76  inches.  20th  to  21st,  Saint 
Meinrad  Ind  4  inches;  Louisville,  1.95  inches.  21st,  Indianapolis,  2.C9  inches; 
Montgomery,  3.33  inches;  Wabash,  Ind.,  3.20  inchps;  Lansing,  Mich.,  2.73  inches; 
New  Harmony,  Ind.,  3.33  inches.  21st  to  22d,  Elsworth,  N.  C,  5.50  inches  m  22 
hours  22d  Niles  Mich.,  3.35  inches  ;  Coldwater,  Mich.,  3.70  inches  ;  Columbus,  Ga., 
9  92  inches, '8.50  inches  in  10  hours.  23d,  Elsworth,  N.  C,  2.75  inches.  25th  to  2;)th, 
Tabor  Iowa  2.11  inches;  Manhattan,  Kans.,  2.81  inches;  Breckinridge, 4.05  inches. 
25th  to  27th  'Mobile,  3.41  inches.  26th,  Pensacola,  Fla.,  2.29  inches;  Pembina,  Dak., 
2  64  inches  •  'Port  Barrancas,  Fla.,  4.23-  inches.  26th  to  27th,  New  Orleans,  3.25  inches. 
27th,  Austin,  Tex.,  3  inches.  27th  to  28th,  Fort  Sill,  Ind.  T.,  3.59  inches;  Nashville, 
Tenn.,  2.25  inches.  28th  to  29th,  Pilot  Point,  Tex.,  3.05  inches  :  Saint  Meinrad  Ind., 
4.50  inches;  Denison,  Tex.,  3.04  inches.  28th,  Boerne,  Tex.,  6.52  inches ;  Bracketts- 
ville  Tex  12  43  inches.  29th  to  30th,  Tabor,  Iowa,  3.08  inches ;  Des  Moines,  2.91 
inches;  Cincinnati,  2.23  inches;  Louisville,  3.54  inches;  Indianapohs,  2.19  inches^ 
30th,  Columbus,  Ohio,  1.85  inches;  Chattanooga,  Tenn.,  1.61  inches  m  1  hour  So 
minutes;  Vicksburg,  Miss.,  4.27  inches;  Laconia,  Ind.,  2.78  inches;  Bethel,  Ohio, .J 
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inches.  30th  to  31st,  Point  Pleasant,  La.,  4.13  inches.  31st,  Davenport,  1.60  inches  in 
3  hours. 

Largest  montMy  ramfalls.—BrachettsvUle,  Tex.,  13.11  inches;  Fort  Barrancas  Fla 
10.98  inches;  Elsworth,  N.  C,  10.43  inches;  Fort  Sill,  9.74  inches;  Saint  Meiurad' 
Ind.,  9.55  inches;  Coldwater,  Mich.,  9.40  inches  ;  Wabash,  lud.,  8.8C  inches;  Litchfield' 
Mich., 8.50  inches;  Mayport,  Fla.,  8.40  inches;  Boerne, Tex., 8.29  inches;  Logansport' 
Ind.,  8.23  inches;  Indianapolis,  8.'22  inches;  Pembina,  Dak.,  7.98  inches;  Cresco' 
Iowa,  7.89  inches;  Mies,  Mich.,  7.87;  Key  West,  7.84  inches;  New  Harmony,  Ind.' 
7.72  inches;  Alpena,  7.36  inches;  Anna,  111.,  7.27  inches ;  Montgomery,  7.07  inches- 
Mason,  Tex.,  7.01  inches;  Ashley, Mo., 7  inches;  Griffin,  Tex., 6.42  inches :  Jacksboro' 
Tex.,  6.09  inches.  '  ' 

Smallest  monthly  rainfalls.— Campo,  Cal.,  and  along  the  Visalia  and  Yuma  divisions 
of  the  Southern  Pacific  Railroad  from  Sumner  to  Yuma  (except  Keene,  0.12;  Ravenna 
0.10,  and  White  Water,  0.01) ;  Phtrnix,  Burkes,  Grant,  and  Apache,  Ariz.  ;  La  Mesilla' 
and  Silver  City,N.  Mex.,and  El  Paso, Tex., none.  Prescott  and  Yuma,  Ariz  trace- 
Fort  Monroe,  Va.,  0.02  inch ;  Fort  Wiugate,  N.  Mex.,  and  Los  Angeles,  Cal.,  0.04  inch  • 
San  Diego,  0.06  inch ;  Hermosa,  Cal.,  0.10  inch  ;  Socorro,  N.  Mex.,  0.14  inch  ;  Stockton' 
Tex.,  0.15  inch;  Weldon,N.  C.,0.17  inch;  Cape  Henry,  Va.,  0.18  inch.  Visalia,  Cal  ' 
0.28  mch;  Winuemucca, 0.29  inch  ;  Cheyenne, 0.44  inch;  Somerville, N.  J.,  0.45  inch 
Linden,  N.  J.,  0.46  inch;  Brookliaven,  N.  Y.,0.50  inch;  Fayetteville,  N.  C.,0.53  inch- 
Norfolk,  Philadelphia,  and  Atlantic  City,  0.54  inch  ;  I'matil'la,  Oreg.,  0.57  inch  ;  White 
Plains,  N.  Y.,  0.58  inch  ;  Woodstock,  Md.,  0.(;0  inch  ;  Now  York  City,  0.82  inch. 

liainy  days.— The  number  of  days  on  which  rain  or  snow  has  fallen  varies,  as  follows- 
New  England,  9  to  23  ;  Middle  Atlantic  states,  4  to  8 ;  South  Atlantic  states,  3  to  11  • 
Eastern  Gulf  states,  12  to  18  ;  Western  Gulf  states,  5  to  12  ;  Lower  Lake  region,  6  to 
15 ;  Upper  Lake  region,  10  to  20 ;  Ohio  valley  and  Tennessee,  7  to  12 ;  Upper  Missis- 
sippi valley,  8  to  18;  Lower  Missouri  valley,  9  to  15;  Rod  River  of  th(^  North  valley 
16  to  18;  Eastern  Rocky  Mountain  slope,  7  to  15;  Texas,  1  to  23;  Rocky  .Mountains' 
2  to  17  ;  Middle  Plateau,  5  to  14  ;  Caliioruia,  1  to  8  ;  Oregon,  8  to  21  ;  A\  asluu..(ouTcr- 
ritory,  12  to  14. 

Cloudy  (lays.— The  number  varies  in  New  Euglaud  from  5  to  13;  Middle  Atlantic 
states,  1  toO;  South  Atlantic  states,  1  to  13;  Eastern  Gulf  states,?  to  13;  Western 
Gull  states,!  to  7;  Lower  Lake  region,  4  lo  7:  Ui>i)er  Lake  r.^niou,  3  to  11:  Ohio 
valey  and  Tcuu<'.ss,-c,  :>  lo  7;  r,,,,,.,-  Mississippi  valley,  5  io  11  ;  Lower  Missouri 
valley,  r,  loS;  i;i  v.t  of  (lie  Nordi  valley. (i  toll  ;  Kaslern  i;..cUv  Mounlaiu  slope, 

4to8;  Texas,:!  (old;  b'ork.y  Mount  ;iiiis,  0  lo  9  ;  Mid(ll(<  Plateau,  o' to  8 ;  Caliioruia, 
2  to  7j 

J!a.\'  w.is  icjioHcd  iVoui  (he  lollowiu;^  States  ami  Territories  on  tho  dates  named: 
O/vY/,'",  I  -'Ml.  /(  aslihiyloii  'IWrilory,  r.(  h,  7th.  California,  Pith,  two  miles  north  of  Red 
1.1  II  (I  ;  si  on  II  exteiulcd  over  narrow  strip  oue-half  mile  wide  aii^^  about  two  miles  loiisi, 
(laiii.a-iii-  Iriiii  tvrvs  ainl  he.alin--  I  he  -rain  level  wi(li  the  ground.  /,/«/). i,  :.(h,  Jilli. 
j\rnnl„,  UMi,  Clih.  .Vr,r  .Wr.rir.,.  l.-,lli,2S(h.  Cotonido,  llith, -iTth,  2SI  h.  \,hrasha, 
■  I  I,  1  .'ih,  •.',;,1,  -Jill,.     hai,s<is.  -(I,,  o.Mh,  liiKh.  Tcrrilon/,  'Jtilli.  Ihihola, 

'lii,  l(;ih.  /I,..r„».sn,,  7ll,,  a(  N  I  Is  v  i  11..  :  slonesIM  inches  h.  ..inMunfereuee; 
•  •aiisiii..;  e,.iiM.leralile  .lainaov  ■J-.',l.  C.rus,  IMI,,  |S|h  (2H(ii.  ;U)  miles  west  ot  Cole- 
man (il.,  \i,,ienl,  hail  sloriu  cleslroyed  .Ml  a.M'es  oC  eorn).  Iowa,  (i(  h,  71  h,  S(  h.  lS(h, 
-i.iil  .>iMli.  Miiiiirsiila,  ;i|li,2J(l,-2.")ih,:!0i  h.  (tl,i„,  9th,  lilMi,  lUh,  19t h,  2li|  li, ','1  si , 'JT I h, 
29111, :!l,.l.  /Ihiioh,  ^th,\>ih.  Indiana,  KKh,  lOlli.  Louisiana Maniland,  IKh. 
Jlas:<,irh„s,1l..  (Ilh,  1  nil.  2(i|li.    \rw  I  lampsliiir,  20(h,*i(h.    AVic  ,'/,r.v(  (/,  Mill. 

Ar/(.  ),<//,  -.Mh.  l'riiH^,ilia,iia,-:\;[h.  lermoH 61  h,  20(  h.  liniinia.  IKh.  Silv'erCily, 
Jowa,,  ..mil,  p.  m.  ;  learlully  l.la.'k  <.lou<ls  eame  Croni  the  S'.,  N  W.,  and  SK.,rorining 
.■i  jiinelion  w.  sl  ol  llie  lowii,  wluai  (lie  inos(  violent  acliou  took  phM■<^  between  (hem, 
loMow.M  l,y  a  la  I  ol  hail  over  a  strip  oreounlry  3  (o  1  miles  wid.v  and  about  12  uiiles 
111  leii!;Mi.  lliiiKlreds  ol  Htones  M],  mt^aNuring  III  iiiehes  in  <'ireumrerenee  ;  some  that 
v.eic  piekril  up  (.n<^  hour  iiftcM-  the  storm,  and  al  Ida.  m.  the  ne\l  day,  w^ne  Ihe  si/,o 
ol  hens'  e;;i;s  Many  ^ver(^  rough,  Jagged  blocks  of  ice,  and  two  were  found  that 
rogellier  weighed  20  oiince.s. 

, Snow  H(piall,s  occurred  on  tho  1st  in  Michigan,  PmnHiihania,  New  York,  Con- 
'tUTtwul,  A/assarlin.srIts,  I  crmoni,  and  .\,  w  llami>shin'.  On  the  Hiuniult  of  Mount  Wasli- 
"'f'"",,'!,  V"  I'";  l"l.'-'>.<illi.  I'-^d'.  l:ilb,  l  lth.  In  haLnla,  9(h,  l(ill.,301h.  .Vonlana. 
o«'i         '•  '  "■.""""•".'/.  6lh,  9(h,  30(h.    Colorado,  71h.  91h.  2;ih. 

or  1    'en   oil'  JV.ak.  lH(,3d.  :ih,  Hlh,  9th,  Kith,  19(h,  20lh.  22d. 

Z)ni,i(.th,  'Kth,29lh,  31sl.  lUah,  iWh,  Hlh,  91  h,  Idth,  I  llh,  'J3d,  24th,  25tli.  26lh,  31)1  li. 
Nevada,  Mh,  'Hi,  l2Mi,  13(h,  14th.  California,  121  h,  on  the  C<»a»t  Kange  ;  31,st,  vi,sibb> 
ou  the  Coast  and  Sierra  Nevathi  llangen.    Jdaho,  7tli,  9lh,  Mth.   fra»kin,/lon  'JWrilory, 


I olal  monthly  Hnow-falh.~T\\i^  following  total  monthly  snow-falls  are  reported  by 
•-  Cenlral  acihc  aiid  Konlhern  Paeilie  Uailroaih  lor  May,  1H-I():  In  the  .Sierra  Ne- 
UaH,  at  Alia,  18  inches;  Cisco,  23;  Summit,  24;  Truekeo",  0.50, ami  Boca,  1  ;  in  Nc- 


ih: 

vudaH 
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vada,  at  Huml)oldt,  2.50 ;  Battle  Mountain,  3.58,  and  at  Beowawe  and  Toano,  8  iuclies. 
The  observer  at  Coalville,  Utah,  reports  14.50  inches. 

Floods.— TuSi  Crosse,  '24th,  very  heavy  rain,  rivers  and  creeks  overflowed,  trains  de- 
layed, and  considerable  damage  to  property.  Castroville,  Tex.,  29th,  rivera  and 
streams  overflowed,  carrying  away  fences  and  bridges.  Pilot  Point,  Tex.,  27th  to 
29th,  great  damage  to  farming  interests.  Coleman  City,  Tex. ,  28th,  29th,  30  miles 
west  of  station,  unusually  heavy  rains  and  destructive  floods  ;  Colorado  river  rose  30 
feet  during  the  storm.  San  Saba,  Tex.,  27th,  very  heavy  rains  ;  two  persons  drowned 
and  much  property  flooded  and  swept  away.  Calvert,  Tex.,  27th,  heavy  rahis,  dam- 
a"-ing  corn,  cotton,  and  oats.  Brackettsville,  Tex.,  2Sth,  l.SO  a.  m.,  heaviest  and  most 
dfsastrous  rain  storm  ever  known  in  this  section  ;  all  of  the  city,  except  portions  upon 
two  hills,  inundated.  The  water  on  Main  street  rose  to  the  height  of  eight  feet ;  the 
first  floor  of  every  business  house  from  one  to  five  feet  under  water  ;  many  buildings 
washed  away  and  over  twenty  persons  reported  drowned.  Lampasas,  Tex.,  heaviest 
rain  for  many  years  ;  mail  stage  washed  away  and  driver  drowned ;  much  other  dam- 
ao-e.  Vincennes,  Ind.,  21st,  creeks  "terribly"  swollen;  great  (.amage  to  growing 
wlieat ;  fences,  bridges,  and  railroad  embankments  washed  away;  a  brick  yard  near 
town  was  submerged,  and  a  quarter  of  a  million  bricks  were  washed  away.  Sullivan, 
Ind.\  21st,  severe  washouts  and  much  other  damage.  Huntington,  Ind.,  21st,  Fhnt 
creek  overflowed,  causing  considerable  damage  ;  railroad  tracks  submerged  and  cul- 
verts washed  away.  Wabash,  Ind.,  2lsfc,  great  damage  to  fences,  bridges,  and  crops; 
streams  everywhere  overflowed;  bottom  lands  2  to  10  feet  under  water;  trams  de- 
layed. Columbus,  Ga.,  21st,  all  railroads  broken,  no  trains  running,  67  bridges  washed 
away  throughout  the  county,  low  lands  submerged  and  all  crops  damaged ;  river  rose 
15  feet  in  two  hours;  streets  converted  into  rushing  rivers ;  houses  flooded  several 
feet  deep  ;  calves,  goats,  hogs,  dogs,  and  fowls  drowned  by  the  score. 

Brought— Tha  following  will  serve  to  show  the  extent  of  drought  in  the  various  sec- 
tions :  Cheyenne,  driest  month  in  the  past  9  years.  Independence,  Kans.,  28th,  hrst 
rain  in  6  weeks ;  wheat  and  oats  suffered  severely.  Bowling  Green,  Ky.,  1st  to  20lh, 
exceedingly  dry;  all  crops  suffering,  oat  crop  a  failure,  market  gardens  seriously  dam- 
aged. Fal'lston,  Md.,  31st,  grass  and  wheat  seriously  injured ;  no  ram  ixom  April  29tli 
toMay22d.  Sandy  Springs,  Md.,  month  unusually  (hry ;  all  crops  sutiering.  South 
Lee,  Mass.,  month 'very  dry ;  "mills  on  the  Housatonio  river  used  all  the  water  on 
the  24th,  an  event  which  has  not  happened  before  in  70  years,  notwithstanding  that 
the  streams  have  been  higher  this  year  than  usual."  Clear  Creek,  Nebr.,  26th,  hrst 
good  rain  since  last  fall;  crops  suffering.  Auburn,  N.  H.,  18th  to  30th  very  dry ; 
vegetation  suffering  severely.  Freehold,  N.  J.,  month  unusually  dry.  Atco,  :N.  J., 
31st,  strawberry  and  hay  crops  seriously  damaged.  Somerville,  N  J.,  drou-lit  very 
seveVe  throughout  the  month.  White  Plains,  N.  Y.,  smallest  monthly  rainfall  in  the 
past  7  years.  Catawissa,  Pa.,  throughout  month,  seriously  damaging  gram  and  grass 
crops.  Fallsington,  Pa.,  22d,  first  rain  in  23  days  ;  month  unusually  dry.  Litchfield, 
Pa.,  20th,  much  damage  to  grain  and  vegetables.  SnowviUe,  Va.,  1st  to  21st,  severe 
drought.  Walnut  Grove,  Va.,  no  rain  from  1st  to  21sfc :  crops  suffering  severely.  Nor- 
folk, Va.,  28th,  unprecedented  drought  in  neighboring  country ;  first  and  ear  y  vege- 
tables damaged  to  a  large  extent.  Helvetia,  W.  Va  1st  to  19th,  unusually  dry ; 
rivers  and  streams  lowest  for  many  years.  Omaha,  Nebr.,  drought  in  eastern  part  of 
State  unprecedented;  six  months  without  ram  enough  to  wet  the  ground :  the  air  is 
filled  with  dust. 

Jicimfrom  a  cloudless  sktj.— Burlington,  Yt.AOth,  26th  wi,;,.-,.io 
Precipitation  durinq  April,  received  after  the  issue  of  Aprd  Ilmneu^-Anzona  :  Whipple 
Barracks,  0.14  inch  Fort  Lowell,  0.16;  Fort  Bow.e,  0.15 ;  Fort  Verde  0/^^^^^^  Th,!;JJt 
Dowell,0  28;  Fort  Apache,  0.46;  Fort  Grant,  0.04;  Fort  Mojave  0.00  Fort  lhoina,s, 
.0.08.  balifornia :  Benicia  Barracks,  8.15 ;  Salinas  City,  3.90  ;  Oakland  8.4b ;  Poway 
3.10 ;  Angel  Island,  10.17  ;  Presidio,  S.  F.  Cal.,  7.55 ;  Fort  Gaston  13.95 ;  Mount^Saant 
Helena,  ^7.87;  San  Gorgonio,  G.94;  San  Buenaventura  1.8/  ^''¥^1' -J 
son  5  66  •  Fort  Sully,  1.71 ;  Fort  Meade,  0.75.  Idaho  :  Fort  Lapwai,  0.2.5.  Montana  . 
l^^^rt  Benton  1.8(5 ;  Fort  Shaw,  1.51 ;  Fo'rt  Ellis,  4.24  ;  Fort  Keogh,  10 ;  Fort  Logan 
1.45;  Fort  Assiniboine,  1.29;  Blackfeet  Agency,  0.91.  Orec/on  :  Albany,  ^;b2>  ^ort 
Stevens,  4.83;  Fort  Klamath  2.77;  Eola,  2.21 ;  Fort  Harney  1.70.  Texa^:  loit  Ring- 
gold. 0.70;  Fort  Brown  and  Fort  Davis,  0.00;  Fo^,  Elliott,  trace  ;  Lared^^^  ToL^pS' 
gmia:  Do^er  Mines,  1.30.  Washington  Territory  :  Fovt  Canby,  ^  i  ,^°'nknZSa 
1.30;  NeahBav,3.52;  Bainbridge  Island,  2.15;  Dayton  3.81  I'Zonda. -^Okah^^^^^^^ 
2.12   Daytona;  2.28.  'Massachusetts:  Williamstown,  4.77  OvS.^  3  02 

6  00    Nevada  -  Wadsworth,  0.87;  Brown's,  0.94.    New  Jersey:  South  Oiange,  3.0^. 

FoTrTroy  " FennsyUania :  Chailibersburg  3  07  ^^^'fl^^^ 

7.50;  Austin,  5:38;  Clarksville,  5.65.    Utah:  Promontory,  2.0o;  TeiiUce,  0.30. 

RELATIVE  HUMIDITY. 

The  percentages  of  mean  relative  humidity  for        '^^f  ^  .^^^^^ft^S^taTer 
Eucdand,  from  59.6  to  77.3 ;  Middle  Atlantic  states,  53.9  to  /7.4  ;  South  Atlanac  states, 
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58  2  to  77.5;  Eastern  Gulf  states,  71.0  to  77.5;  Western  Gulf  states  fiS  0  +n  7S 

val  ey  and  Tennessee,  55.1  to  07.9;  Lower  Lake  re-ion  sfftoVfrrl.  TT!^^    '  t^^''' 

region,  59.8  to  75.5;  Upper  Mississinnivil lev  ^d  -t+naf  a^{f-        ■     ..^  >  ^PP*^^  ^^^^ 

WTNDS. 

The  prevailing  direction  of  the  winds  for  the  month  of  Mav  1880  i«  c:i,nw  i 
flying  with  the  wind,  on  chart  No.  II    The  mev-,ufL  ^u' a      '  ^^^^o^^^'  arrows 
the  United  States  were  southl-h,  \md  nlonVtC  Po  eastern  half  of 

tricts,  and  in  the  Upper  Mfssourf'  Sey  Tof S.^^^  or  S'^r^F?'^  1^ 
above  generalization  are  to  be  found  in  the  noithS  wi,  d.  nwi,  ^^ceptions  to  tho 
Washington,  at  New  York  Pittsbnrcrii  Ar„  ■ 

Duluthlind' Jacksonville  ;  in  iee^^^^^^^^       ^l^^^T'H  '^ortlieast  winds  at 

New  Orleans,  Atlanta,  Montgomery  Cedar  lev.  f^fnf  p'''""'  ^cKayett,  Iudi..nola, 
the  southerly  winds  at  Loslngelel'  Sd  OlyZl  "'^'^  "^'^^  '''''''  ' 

SiSS^S"S^oS:«£lS'^^^«^l^^i^^^  ^-g-f  tot^l  movements  at  tho 
teague,  12,905;  Breckinrid-ve  1^107'  B.Wo^  r  ^"^^^^  Chinco- 
Tex.,  11,948;  Dodge  C  t^'fl  564  •  ?ktv&  ^^^'^  Elliott, 

11,006;  CapeMay,  10  994 -  Cane  Loo^^^^^^  ^v'^'^^i^  Mockton,  11,462;  Fort  Sill 

10;707    Bismarck  Jo  5%;  ctpo  Hetry  NJ)  S  Hoi'-  10,839;  Cape  Hatteras 

9,943;  Sandy  Hook,  9  855  •  CoLho  ^Tf^^ .' -Rn  '  Thatcher  s  Island,  10,081;  Yankton, 
anola  9,456 ;  HenriUta,  I'ex.   9  4^^^^  9  ^09 ;  Sandusky,  9,457;  Indii 

9,212;  Decatm-,  9,047;  Grand  fi'iv  n    J  ^  -       '.,  Pembina,  9,260;  Milwaukee, 

Omaha  8,344  ; 'Sail  FLaSi,^S 

3,117;  Saint  Pan],  H,iir>  •  Key  Vest   <  r  1  '   '■  'Boston, 

complete  reconl  „n  M  it  \X  ■]•<],■,  u'^'tnu    "rl'       V;""'^   '      .    1' i'"«t-^'*"i^i'k  iirevcntod  a 

2,385;  Silver  Cilv,  -j  i  )- ■  |l,..„l\vo'!,       r  •  -'^'<,U"sl.-i.  2,;!ii;; ;  La Mosilla, 

Eoseburg,  2,S,-j    siippvciuirl  '  \.",  '"■'''""'U.  •-'./•JH;   Kuoxville,  2,S(I0- 

3,327;  Dcs  iAl„in,'s  ■MT",  •  1  ,,  '  \  n"     '  ■i.l.'.;);  LiMloKoek 

MorRaii(ow„.:!,r,.i-:':  \-i.s'..,ii-,'  -'/^TAZ^u  T'  ^  ' 'll'''';- '''[l •'•••vis.  Tox.,  3..V)(5 
Cinciniiaii,  M.,,,! -(,i'm,'t\    :; 'V);  '  ^  and  Laredo,  ;!,S02; 

Local  .slornis  —  \ii  iiiinsu  il  nin'  I  '  '  /■ 
luonlh.    Th,.;  „r,  n,,r,l  ,„i  il,,  -i  ^,^71^11  storms  wcro  reported  dnrino-  (iio 

IV,  ;ind  IVoni'lhr   !)||,  |„  |  |,,  '"id    V  *^"i"'"ff  <Jio  passage  of  l,.w  .-nva  No 

and  L\.    i;;,l,nn:i/,,„  .Mi,!,    Ml,  V  l',',",'?      '  •'♦'•"^^^  areas  Nos.  \\,  VH,  vm 

drni.,ii,sl,i,,„  l„,ns,>s    Uvr  I     '  '"•'•'"f<"riiad„  two  miles  .'asl,  of  s|  •,  |  i„„ 

m.ived  i,,nr|-,.,.(  ,,irVn,„i  r,'.,,n!'l''i  i        Tl'  ,  "•"■"a''as  eliap.-I,  •.':>  by  10  le,!,  was 

I'la.'es.     li„,|s„n  an, I  Tl„.,n  x  i  1 1',.   \1  i.^l,     Ml,  l'  )''''','  ''<'""'l''i  "x.'i  many 

111-  niin  h  , hi), I,,  ,,'  il  c       '  "'\-^' '■   \'"'''"*  "  I'l''  and  rain  s|,,ih,n,  cans- 


'  l'as-,Ml  |,.,„„  s\V.  I„  \i:.,      1,,,  „„|, 


il'i  otNLalion;  llie  el,,,,,!  ,|| 


"•■vera!  |h.,s,,„s  ,s,.x,.,viv  mini,',         i,     I    T       i'  ^ve^e  d.-.slrov.l  and 

Ill-  a  s.'v,.,v  l,„„a,l„  si  I     ',   '  Missonri,  9(1,,  I.etwe..n  noon  and  I 

ti.n,,  d,.n„,|isl,n,.  (n.,.s  r,',,,    '     i',      ,,T  >•!  m;'.  a  ml  nmv.Ml  in  a  nor(  h,..ast  diive- 

«"iiviil,',  111,,  loii,   ,)  ,,  ,.,    '  "-i.!!!.  (,l  |.a(Ii  about  20(1  v;ir,ls.  .laek- 

"■•■<'l^.  'i'^lil  niil.s'soni'l,  of  11,,.  (\l  ,  '''r,"  llio  valley  of  l!ig  Sandv 

'"iil'lin:-vs  ue,-.  .l..,„„lisl„.,l  a  ,  'I  /^y';''.vtlMng  in  its  pad,:  -'0  to  30 

Ji"i'>«'s,  ::o  l„  a,i  „i  sl„.,.|,  !  bMiemg  lunl  waste;  25  bead  of  eaitb^  and 

"">•■.  a,,,!  ,.,„„s,l  1,',,  s\\  !/vr''' :  ^^''"l'  <'f  Patb  abou(,one-. 
>i"l  a,l,..,.n  I  s,.s  -vn,ai,        M,,!-,  ,  t\n  ■  ■^''T-^-..^":'  '""..7  ,,.  n>..  a  seven- torna.lo ; 

::'^^.:r::::;::;;a;::i;^;;;::^ 

1'"-^  a  vas,  a,n.,„nl  of  dai^^j:       '  ,  ""l''^  ^ 

'/'■^■^  .•slin,nl,.,l  at  *l(l(C(»(io.  ('S;  ll7^'7.'iVl  'V""""'  '''-'^  •'"",^>-"'>'>''^'.v  in- 
•  lin  inj;  I  lie  evei,i,,,.- •  biij),  i,,,,'  <•  'n""".  IM.,  IO(h,  liravy  wind  and  rain  storm 
'".iii-se  from  ,SW.  i.Tni,;.  \V.,od'i, iw  r'M.w'l' ''"'""''V^'"''.!  !  1"«H.  very  narrow,  aii.l 
■•','l'"ail  Hialion  ,ni,|  oMht  b    I     ,  /s^^  tornado .b-slroved 

■'^ian.l  Pond,  A  t.,  l()tli,  (e.Hl  ,     '  ,   ^j:'?^^  1'""'  <Vo,n  S\V.  (o  NE. 

i<-i'«<'.  and  a,  larj;e  eov  ired  bri.b    '' '  1,^    '     1  "'T'"^  I'nilding.s.  s( ean.boal,- 

<';M'a.l..H(n,ei<  I  be  ,s,,,,tl,,  n         ,  Vl  .  " '^^^^      arbomb.le,  111.   20lh,2p.  n..,  vio- 

aii'l  I'lovMii-.lown  lives  an. I  l\  es     S  .  ,  ''•'"•"li'^lii'ig  bouses, 

'  ;";'aged.    („„.  „r,be  Ilea  vy  ■  is  ons'^    ^;.  ^li'  '""^-'-i'.V  bijibling  very  seriou.l.; 
.W«.aneeo.  nearly  ,UO,,.rds:    (  '^^^ ^t:]^:!;::]^^^^ 
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small  but  violent  tornado  during  afternoon  ;  the  largest  trees  were  uprooted  or  broken 
off',  and  fences  and  buildings  damaged.  Hail  of  large  size  accomy)anied  the  storm; 
some  of  the  stones  were  pronged-shaped,  two  inches  long  by  one  wide.  Path  of  storm 
SW.  to  NE.  Wakeman,  Ohio,  22d,  5.20  p.m.,  violent  tornado  passed  through  the 
northern  portion  of  Wakeman  township  and  across  Florence  and  Vermillion  townships 
to  Lake  Erie,  doing  a  vast  amount  of  damage  to  dwellings,  barns,  orchards,  timber, 
and  fences.  "The  first  evidence  of  the  storm  was  indicated  by  a  violent  conflict  of 
the  air  currents  overhead,  driving  the  clouds  in  every  direction;  shortly  afterwards  a 
spout-like  cloud  was  seen  to  descend  from  the  clouds  to  the  ground,  having  a  spiral  mo- 
tion from  right  to  left,  rapidly  assuming  greater  proportions  with  increased  violence. 
Solid  oak  trees,  three  to  five  feet  in  diameter,  were  twisted  off  like  brittle  pipe-stems ; 
animals  were  carried  long  distances  and  dashed  in  shapeless  masses,  and  poultry  were 
stripped  of  their  feathers  and  yet  in  some  instances  found  alive.  Few  trees  of  any  kind 
were  blown  over  at  the  roots,  being  generally  twisted  off  from  four  to  twenty-five  feet 
from  the  ground.  The  funnel-shaped  cloud  appeared  to  alternately  increase  and  de- 
crease in  size  as  it  moved  forward  with  a  swaying  motion  from  side  to  side.  Seen  at 
a  distance,  the  storm  cloud  seemed  filled  with  objects  resembling  immense  birds  sail- 
ing around  in  the  spirally  moving  current,  but  which  proved  to  bo  large  branches  and 
pieces  of  timber."  Path,  fifteen  to  thirty  rods  in  width  and  eight  to  ten  miles  in 
length;  course  SSW.  to  NNE.  ;  loss,  $25,000.  P^eedom,  Ohio,  22d,  7  p.  m.;  severe 
wind  and  rain  storm ;  many  buildings  crushed  to  the  earth  and  swept  away ;  miles  of 
fencing  and  much  valuable  timber  demolished.  Omaha,  23d,  6.15  p.  m.,  small  tornado 
passed  through  the  northern  part  of  the  city,  from  NW.  to  SE. ;  width  of  path  about 
six  hundred  feet.  The  catholic  convent  and  several  residences  were  demolished.  Im- 
mense clouds  of  dust  accompanied  the  storm,  and  fences  and  telegraph  wires  were 
blown  down  in  great  confusion.  At  Council  Bluffs  several  buildings  were  unroofed 
and  freight  cars  overturned.  Mitchell,  Dak.,  25th,  7  p.  m.,  severe  tornado,  three  per- 
sons killed  and  many  buildings  destroyed.  Most  of  the  farm  buildings  in  the  vicinity 
of  the  town  were  blown  to  pieces.  Course  of  storm  from  SW.  to  NE.  Independence, 
Iowa,  25th,  4.30p.  m.,  terrific  wind  and  rain  storm,  much  damage  to  property.  Albany, 
N.  Y.,  26th,  4.25  p.  m,  very  violent  wind  storm,  trees  uprooted,  and  fences  and  build- 
ings demolished.  Savoy,  Tex,,  28th;  during  the  evening  this  town  was  almost  entirely 
destroyed  by  a  violent  tornado  ;  15 persons  killed  and  60  wounded.  At  Suffield,  Conn., 
on  the  29tli,  about  1.30  p.  m.,  a  violent  tornado,  accompanied  with  torrents  of  rain 
and  very  heavy  hail,  passed  from  SW.  to  NE.  through  the  township,  crossing  the  Con- 
necticut river  directly  opposite  Thompsonville,  where  it  lifted  large  bodies  of  water 
and  demolished  boats.  In  Thompsonville,  and  also  through  the  remaining  portions  of 
Enfield  township  to  the  eastward,  the  destruction  to  property  was  very  severe.  From 
20  to  30  buildings,  several  fine  orchards  and  groves  of  choice  forest  trees  were  demol- 
ished. Width  of  storm  track  about  one  mile,  the  boundary  lines  of  destruction  on 
either  side  being  sharply  defined,  frequently  objects  in  close  proximity  escaping  the 
slightest  injury.  In  less  than  10  minutes  from  the  tijoe  the  dark  clouds  were  first  seen 
in  the  west  the  entire  destruction  throughout  Suffield  was  completed.  The  whirling 
action  of  the  storm  cloud  was  clearly  evidenced  by  the  peculiar  twisting  of  the  trees 
from  right  to  left,  and  the  spreading  of  the  deh7'is  in  circles.  The  loss  was  estimated 
at  from  $30,000  to  $40,000. 

Sa7id  storms. — Umatilla,  Oreg.,  7th ;  Winnemucca,  2d,  3d,  4th,  22d,  23d ;  Burkes, 
Ariz.,  12th,  13th,  22d,  23d,  24th,  25th;  Colorado  Springs,  Colo.,  14th;  North  Platte, 
11th,  12th,  13th,  14th;  Yankton,  4th;  Fort  Garland,  Colo.,  6th,  17th,  21st;  Fort 
Union,  N.  Mex.,  6th,  7th,  9th,  12th,.  13th,  14th,  25th. 

Wuterspouts.— April  23d,  schooner  A.  K.  Bently,  in  latitude  31°  59'  N.,  longitude  79°  20' 
W.,  reported  a  remarkable  waterspout  in  the  SE.,  distant  about  one  mile  from  vessel. 
It  appeared  to  be  an  immense  volume  of  water  pouring  from  a  dense  black  cloud. 
Yates  Center,  Kans.,  May  9,  waterspout  burst  on  Vermillion  river,  6  miles  west  of 
station,  raising  the  water  16  feet  in  20  minutes ;  thousands  of  fish  were  killed,  not 
only  where  the  spout  burst,  but  for  several  miles  below.  Punta  Rassa,  Fla.,  10th, 
between  5.50  and  6.05  p.  m.  a  waterspout  was  seen  near  Sanibel  Island,  about  two 
miles  from  observer,  resembling  the  tall  trunk  of  a  cocoanut  palm  ;  it  was  of  uniform 
diameter  and  brilliant  whiteness.  Altitude  20°  and  slightly  inclined  from  the  per- 
pendicular at  the  top  towards  the  east.  The  base  for  an  apparent  distance  of  30  or  40 
feet  was  surrounded  by  a  violently  agitated  mass  of  water.  The  body  was  a  hollow 
cylinder  composed  of  spray  and  water  ascending  with  a  rapid  spiral  motion  from  right 
to  left ;  it  moved  from  NE.  to  SW.,  and  vanished  from  the  bottom  upwards.  On  Mus- 
tang Creek,  4^  miles  east  of  Colorado  or  Concho  river,  Texas,  on  the  28th,  a  huge 
waterspout,  accompanied  by  an  indescribable  hissing,  roaring  noise,  passed  down  the 
creek,  drowning  the  horses  of  a  party  camped  near  by,  and  carrying  away  all  their 
camp  equipage  and  wagons ;  thousands  of  fish  were  thrown  upon  the  banks. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  May  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours  shows  the  general  percentage 
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of  verifications  to  he  82.8  per  cent.    The  percentages  for  the  four  elements  are- 
weathex,  88.3;  direction  of  the  wind,  81.6;  temperature,  79.0;  barometer,  81  7  ner 
cent.    By  geographical  districts  they  are :  for  New  England,  77.4  •  Middle  stitV« 
82.G;  South  Atlantic  states  90.4  ;  Eastern  Gulf  states,  ^87.7 ;'  Western  Gi  f 
l.f^l    l^n         "  ^W"^'  Upper  Lake  region,  81.5;  Tennessee  and  the  Ohfo 

valley,  83.0;  Upper  Mississippi  valley,  80.7;  Lower  Missouri  valley,  77.3;  Northern 
Pacific  coast  region,  84.2;  Central  Pacific  coast  region,  85.5;  Southern  Pacific  coast 
region,  8/  5    There  were  17  omissions  to  predict  out  of  3,813,  or  0.45  per  cent.    Of  ihe 

E^iri-  ■?  i^^'olo  ^*  ^r^'J^  ^^^'^  1"^''  «^  3-"'^  considered  to  have 

entirely  failed ;  219  or  5.77  per  cent.,  were  one-fourth  verified ;  430,  or  11.33  per  cent 
were  one-half  verified ;  585,  or  15.41  per  cent.,  were  three-fourths  verified ;  2,435  or 
weath?r  mTps  ^''''^  ^  ^  verified,  so  far  as  can  be  ascertained  from  the  tri-dai?y 
Cautionary  sij/nals.-188  cautionary  signals  were  displayed  during  the  month  of 
which  142,  or  75  per  cent.,  were  justified  by  winds  of  25  miles  per  hour  or  over  at 
or  within  a  radius  of  100  miles  of  the  station.  33  ofi-shore  signals  were  disT.laved  of 
which  27  or  81  8  per  cent  were  fully  justified ;  28,  or  84.8  pe?  cent.,  wLe  jS  fi«l'  as 
to  velocity,  and  32  or  97.0  per  cent.,  as  to  direction.  6  of  the  off-shore  were  changed 
from  cautionary.  221  signals  of  both  kinds  were  displayed,  of  which  169,  or  7G  5  per 
cent.,  were  fully  justified.  The  above  does  not  include  signals  ordered  for  50  display 
stations,  where  the  velocity,  is  only  estimated.  114  cases  of  winds  of  25  miles  and 
blen  wdered""  scattered  stations  were  reported,  and  for  which  signals  had  not 

NAA'IGATION. 

^eadi?.rV^t>b.''^•*^^"l^*"^''"*^'^'^"^  ''^^  given  the  highest  and  lowest 

readings  oi  the  Signal  Service  river  gauges  for  Ihe  month  of  Mav,  1880,  with  the  dates 
of  the  same.  As  a  general  r.ile  the  rivers  fell  throuohont  the  nK.nth.'  Tlu  7,W  7'  •  r 
at  Shreyeport,  and  the  JH:au.a.,  nl  Little  Roek,  iVll  slea.lilv  thro„olumt  ihe  no  tl ' 
Tho  Mmounand  T^xr  J/;™/.,./,,/,,- changed  but  li(tle  thvou-lu.nt  the  monih  The 
Mimssipin,  at  Cairo,  rose  3  feel  f,o,n  ihe  1st  to  the  (;th,  fell  slowly  t..tl,e  1  '  „d  lo. 
?o  eilVf  n  +r"?;-'V^l'''''l'''^  it  rose  from  the  1st  to  the  lllh.  arter\vlm.l,  itfel 
to  end  of  mouth;  at  \  irkshmg  the  water  fell  slowly  from  Ihe  1st  to  the  r>(h  •nVd 
remained  almost  stationary  thcu-e  to  15th:  on  the  15th  a  nuu-e  .l.H'i.hM     U  Iwh  " 

=e;°;;;-;'Si;:;;:;;'ic;;/;i-r:j:;M;:;';;v;n;:,.:r- 
t™,„„„  ,-,.11  „,,„,,„ii,  ,i,„'„Li',:,„ , ::  :,  ,  '„  '  :;,.,.  '"     '  "»""■'■'■"■■'. 


illi  Duhidi  is  Ihe  only  station 


In-  in  rirrrs  ,ni,l  rhois 
wilhiii  llic  limits  (iC  Ihr  Si"li;U 

th,  (ill    s..'    ,'  I'"'"  NH.re,n.i.l  was  unable  to  proceed  unl  il  t  ho  4 1  h  :  on 

vess..|s"\vr,v  s  II  I'  T'l    V"'  ,  '            ■"'                                   >"<<>  IH'i't  ;  on  Ihe  13th, 

b..ii,,r'i,.,,.i    1  '  l>"_  ice  m  some  i)Iaces  was  estimated  to  \w  40  feet  deep, 

oil     n  1  m  I  ,  I  !m   n""^'      ■                                               suceoeded  in  passing 

r.  l.oH.  Il  ,  !!.;,,  ''"^""^  """^      "t^^K  westerly  winds  and  the  hike 

e(.(''^!l'il,  '::7;'^''/"''''''""''''  ""'^  l'"'^!'!       tli'^  l-itf'^r  <lit.o  tho  wtitcr 

V,      7  1      ,i  V  "  1^  ("alveston,  15th,  Kith, 

vl'I'y  lii''l,"li,l',  l"^''*''^'  A*  Pensacola,  24th, 

TEMI>ERATUI?K  OK  WATEH. 

w£hSS:::^::r;.:]::.f^^^^ 


<i  at  ions  were  taken,  is  given  in  the  l.ible  on  I \w  lelt-liMiid  sid.,  .'.f  eiiart  No 
Dulnil,  I.'/  "  stations  observiitionH  wero  not  made  on  (!,,,  .lales  indicated: 

l^nlul  h,  1st  to  9th,  IiMulorod  by  ico ;  San  Francisco.  Ist  t„  17(h,  instrument  hrok.-a. 

ATM()SIMIi;i!lc  Kt.ICCTlUCITY. 

n^'KS''''m  h;~n'''"!;M'':).<r"v;, <^>ii.>wi..g  dates. 

5tr9  I  "  1     ;    ul   ,'    •    ,  "  <"  -'-^l''  ;  ^'i'"'""  Atlaidu.  slates, 

i i  V  1  "(I    S;^^  Atlanlie  slales.  4th 

2  ti,  Ms  •  o7d^v^;Mw^^^       '  '"Ki"".'""'. 'ii,,9th,  ion.,  isn,,  ion,  23,1, 

^Uli,  .Jlsl,,  Ohio  valley  and  lenne«..ee,  !,tl,,  9tl.,  lOth,  lit!.,  mh,  20t,h  2:(d,  241  li,  yrtli 
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29th,  31st ;  Upper  Mississippi  valley  from  3d  to  31st ;  Lower  Missouri  valley,  3d,  6th, 
8th  to  19th,  2l8t,  23d  to  31st ;  Eastern  Rocky  Mountain  slope,  8th,  9th,  14th,  ISth,  19th, 
20th,  26th,  28th,  31st ;  Colorado,  19th  and  28th ;  New  Mexico,  28th ;  Utah,  26th ; 
Wyoming,  3d;  Idaho,  15th;  California,  12th  at  Princeton  and  Red  Bluff ;  Washington 
Territory,  7th  and  27th. 

Auroras. — Daring  May,  1880,  three  general  auroral  displays  were  ohseived  over  the 
United  States,  namely,  on  the  Ist  and  2d,  extending  from  Eastport,  Me.,  to  Montana.; 
on  the  14th,  extending  from  New  Hampshire  and  Massachusetts  to  Lake  Superior,  and 
from  the  26th  to  the  28th,  from  New  Hampshire  to  Montana.  The  most  southerly  sta- 
tions reporting  auroras  were,  Girard,  Kans.,  New  Corydon,  Ind.,  and  New  London  on 
the  1st ;  Woodstock,  Md.,  on  the  4th  (very  faint),  and  Cedar  Vale,  Kans.,  on  the  7th  ; 
La  Crosse,  Wis.,  1st,  from  8.45  p.  m.  to  midnight;  color  nearly  white,  in  form  of  au 
arch,  with  lower  edge  well  defiined,  with  center  10'*'  ahove  horizon.  Below  arch  a 
dense  haze,  very  dark  in  color,  and  in  striking  contrast  with  the  rest  of  the  sky, 
which  was  very  bright  and  clear.  No  beams  or  columns,  merely  a  difi'use  light,  cjuite 
brilliant  at  times,  nearly  disappearing  for  a  few  seconds,  and  reappearing  again. 
Arch  extended  from  about  40°  east  to  30°  west  of  magnetic  meridian.  Bisniarck,  Ist, 
9  p.  m.,  observed  in  northwest,  extending  upward  about  30°.  Duluth,  1st,  9  p.m., 
light  grayish  color,  two  arches,  breaking  up  about  10  p.  m.  into  beams  of  light,  shoot- 
ing upward  to  a  great  height,  some  of  larger  beams  reaching  to  several  degrees  beyond 
the  zenith.  Aurora  also  observed  at  10  p.m.  of  2d.  Toledo,  1st,  10.50  p.m.,  shifting 
from  E.  to  W.  along  the  north  horizon,  many  streamers  reaching  to  zenith,  disappeared 
at  11.30  p.  m.  Eastport,  1st,  8.20  p.  m.  to  2.45  a.  m.  of  2d.  Burlington,  Vt.,  2d,  11.15 
p  m.  to  12.39  a.  m. ;  3d,  green,  dark  segment,  no  arch  of  light  or  streamers.  New  Lon- 
don, 1st, 9  to  11  p.m.  Bangor, Me.,  2d,  11.35  p.m.  to  midnight,  very  brilliant  beams 
and  dancers ;  altitude  45°  ;  azimuth  75°  to  290°.  Clear  Creek,  Nebr.,  1st,  8  p.  m.  to  11 
p.  ni.,  from  W.  to  NE.,  brightest  in  NW.  Cresco,  Iowa,  1st,  9.15  p.  m.,  bright  low  archin 
NE.,  10  p.  m.,  a  few  straggling  streamers;  10.30  p.  m  ,  disappeared ;  2d,  10.30  p.  m.,  a 
few  faint  streamers  starting  from  northern  horizon.  Gardiner,  Me.,  1st,  9i).  m.  to 
miidnight,  very  bright.  2d,  not  very  bright ;  obscured  by  clouds  before  midnight. 
Newburyport,  Mass.,  2d,  diffuse  light  above  dark  segment;  a  few  streamers,  no 
motion,  disappeared  at  10.20  p.  m.  Lima,  N.  Y.,  1st,  9.50  to  10.50  p.  m.,  faint,  E.  three 
to  five  streamers.  Saint  Paul,  1st,  10  p.  m.,  dark  segment,  with  luminous  arc ;  con- 
timaous  motion  from  E.  to  W. ;  color,  pale  yellow  and  orange ;  remained  visible  about 
40  minutes;  telegraph  wires  j)erceptibly  affected.  Pembina,  1st,  appeared  at  8.30 
p.m.,  and  continued  throughout  night;  no  continuous  arch  except  for  a  minute  or 
two,  and  dark  segment  scarcely  visible.  The  aurora  extended  from  about  160°  to  280° 
azimuth,  with  an  altitude  at  various  times  reaching  to  the  zenith;  colors,  crimson, 
yellow,  and  green,  very  transparent.  Breckinridge,  1st,  8  to  10.40  p.m.,  light  green 
color,  tinged  with  red.  Burlington,  Vt.,  14th,  from  9  p.  m.  to  12.30  a.  m.  of  the  15th, 
light  arch  of  light  pale  green.  Auburn,  N.  H.,  from  9.20  p.  m.  of  14th  to  early  morn  of 
15th.  Toledo,  26th,  8.50  p.m.;  altitude  of  streamers,  30°  to  90°;  no  lateral  motion; 
disappeared  at  11  p.m.  Oswego,  26tb,  9.15  to  9.50  p.m.,  NE.to  NW. ;  altitude  to 
zenith;  dark  segment  surmounted  by  diffuse  light,  from  which  shot  innumerable 
bright  beams.  Buffalo,  26th,  9.15  to 9.30  p.  m.,  extending  from  NE.  toNW. ;  beams  hav- 
ing an  apparent  rapid  upward  movement  to  an  elevation  of  about  60°,  with  a  slow  lat- 
eral movement  to  the  west ;  color,  reddish  tinge.  Lima,  N.  Y.,  26th,  9.15  p.  m.  to  10.15 
p.  m. ;  streamers  9.37  p.  m.  ;  altitude  35°.  Bismarck,  27th,  from  9  to  10  p.  m.,  altitude 
about  5°.  Trenton,  N.  J.,  8.30  to  8.45  p.  m.  Burlington,  Vt.,  28th,  from  11.15  to  11.25 
p.  m.-,  pale  green. 

TelefjrapMc  communication  inierfered  with  hy  atmosplimc  electricity. — Pike's  Peak,  19th, 
21st ;  Fort  Sill,  26th  ;  Mason,  Tex.,  1st,  4th,  27th ;  Boerno,  Tex.,  28th ;  Castroville,  Tex., 
1st,  19th,  20th,  23d,  24th,  27th,  28th,  29th ;  Fredericksburg,  Tex.,  1st,  27th,  29th; 
Uvalde,  Tex.,  1st,  19th,  23d,  24th;  Laredo,  Tex.,  23d,  24th;  Stockton,  Tex.,  4th,  6th, 
12th,  13th,  17th,  18th,  19th,  23d,  24th,  28th,  31st;  Davis,  Tex.,  11th,  14th,  17th; 
Brackettville,  Tex.,  2d,  23d,  24th,  28th;  Pilot  Point,  Tex.,  28th,  29th;  McKavett, 
Tex.,  27th,  28th;  Fort  Elliott,  Tex.,  29th,  31st.  On  the  summit  of  Mount  Washing- 
ton, 12th  and  26th,  Saint  Elmo's  fire  appeared  on  tops  of  anemometer  and  anemoscope. 

OPTICAL  PHENOMEKA. 

Solar  halos  were  reported  from  the  various  districts  on  the  following  dates :  New 
Eno-land,  3d,  4th,  5th,  7th,  8th,  11th,  15th,  l&th,  25th,  26th,  28th,  29th;  Middle  Atlantic 
states,  1st  to  11th,  15th,  19th,  29th ;  South  Atlantic  states,  2d,  5th,  11th,  12th,  22d,  29th ; 
Eastern  Gulf  states,  4th,  5th,  6th,  12th,  14th,  16th ;  Western  Gulf  states,  Ist,  14th, 
15th,  17th ;  Lower  Lake  region,  2d  to  6th,  9th  to  12th,  16th  to  20th,  24th,  29th,  Slst ; 
Upper  Lakes,  1st,  2d,  6th,  8th,  9th,  20th,  21st,  23d,  25th,  29th;  Ohio  valley  and  Tennes- 
see, 2d,  4th,  9th,  10th,  11th,  23d,  26th,  28th,  29th,  31st;  Upper  Mississippi  valley,  1st, 
2d,  8th,  9th  to  13th,  18th  to  22d,  25th,  29th;  Missouri  valley,  1st,  2d,  5th,  7th  to  10th, 
15th,  17th  to  22d,  24th,  25th;  Middle  Plateau,  4th,  7th,  16th,  18th  to  21st,  29th;  Cali- 
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rally  he  expected  to  make  itself  apparent  through  a  corresponding  change  in  the  rain- 
fall of  the  earth,  so  that  when  the  sun  is  most  powerful  there  ought  to  be  the  greatest 
rainfall. 

2.  While  the  connection  indicated  above  is  that  which  most  readily  occurs  to  the 
mind,  yet  the  difficulty  of  ascertaining  the  facts  of  the  case  in  a  manner  bearing  the 
smallest  approach  to  completeness  is  so  great  as  to  be  at  present  insuperable.  There 
is,  iirst  of  all,  an  intense  reference  to  locality  in  rainfall,  so  that  the  rainfall  at  one  place 
may  differ  greatly  from  that  at  another  place  in  its  near  neighborhood.  Again,  there 
are,  probably,  in  addition  to  possible  secular  inequalities,  very  great  oscillataons'in  the 
yearly  rainfall  at  any  one  place,  or  accidental  variations,  as  we  may  term  them,  in  our 
ignorance  of  their  cause.  Thirdly,  it  is  in  comparatively  few  places,  and  those  places 
chosen  not  with  the  smallest  reference  to  this  particular  problem,  that  we  have  anything 
like  a  trustworthy  account  of  the  rainfall  throughout  a  considerable  number  of  years! 
Fourthly,  we  have  no  information  of  any  importance  with  respect  to  the  rainfall  at 
sea. 

3.  Besides  the  formidable  catalogue  of  difficulties  now  mentioned,  we  ought  to  bear 
in  mind  the  following  considerations.  The  convection  currents  of  the  earth  are  regu- 
lated by  two  things,  one  of  which  is  constant,  while  the  other  may  be  variable.  The 
constant  element  is  the  velocity  of  rotation  of  the  earth  on  its  axis,  while  the  element 
of  possible  variability  is  the  power  of  the  sun.  Hence  it  follows  that  if  the  sun  be 
variable  it  will  cause  a  variation  in  the  direction  as  well  as  in  the  intensity  of  tho 
earth's  convection-currents  on  the  princi]ile  which  tells  us  that  the  resultant  of  two 
forces,  one  constant  and  the  other  variable,  must  vary  both  in  niaguitude  aud  direc- 
tion. Now,  if  it  be  true  that  we  have  a  lonji-  period  variation,  not  iiierely  of  tho  inten- 
sity, but  also  of  the  distributiou,  of  the  earth's  convection  currents,  and  if  wo  liear  in 
mind  (lie  intensely  local  rcforonco  in  rainfall,  it  would  ho  too  much  to  expect  that  the 
rainfall  iiioiinality  should  <'xliibit  Iho  sanio  years  of  nuiximuui  and  niininmiu  at  all 
places.  It  is  even  coneoivable  that  some  places  might  exhibit  a  maximum  when  others 
showed  a  minimum,  while  others  again  might  exhibit  a  double  instead  of  a  single 
period. 

4.  It  ap])ears  to  mo  that  if  wo  boar  in  mind  those  oonsidorations,  it  will  no(  answer 
to  add  loM-otlior  11\o  rainfalls  of  a,  few  soloclod  stations  as  tlu>v  stanil,  with  tho  view  of 
determinino-  l.y  this  means  wliotlior  111. ■re  be  a  loiij^  iieriod  ine(|ualitv  in  tlu-  rainfall 
of  tho  wliole  earlli.  We  aiv  nol  vol  in  a  luisilion  (oreplv  exiioi'inioni  all  v  1  o  ibis  .|uos- 
tlon.  II  does  nol.  li(,we\  <'.-,  follow  llial  nodiin-canbodono.  Dr.  Mol.lrnni  andolhors 
.appear  lo  liave  aeliieNcd  n-oixl  pi-eliniin.-iry  work  in  tho  direction  of  iinlieal  in;;- tlio 
■existence  ..f  a  rainlall  inei|iialil y  dependino-  upon  tho  state  of  (lie  sun.  Dr.  .Moldrum 
began  li>  poini  iii^ont  llial  in  a  eood  many  idacos  lliere  is  a  LVreator  rainlall  during 
years  el  maxinnim  tlian  duriiie  years  ormiuimum  sun  spols,  an<l  llial  1  his  plionomonon 
7-e|ieats  ilself  from  one  s.dar  o>cle  lo  anolher.  A^aiu,  (loxeriior  K'awson  has  pointed 
oul  Ihe  e\islenco  oreorl.aiu  localilies  where  I  he  rainfall  iuoiiuality  appears  to  be  of  a, 
pr<'(asel\  opposile  (diaraeler.  while  Pr.  II n n ( or  has  shown  tho  practical  importance  of 
the  MivesiiMalion  wilh  releicnce  lo  ci  rlaiu  li'opic'al  stations.  The  subject  lias  like- 
wise heeu  discussed  liy  l'ia/,/,i  Suiylh,  Slone,  andolhors. 

[Knin.  Nnlino,  May  13,  1880.  1 

The  Thiitcd  Slatrs  u-nilhiv  maps,  AikjiiM,  1878.— Tho  most  romarknblo  feature  of 
tho  meteorology  of  (he  Ndrlhern  I  lemisplK'ro  for  August,  187H,  us  compared  with  July 
,l)recediiiL,r,  was  (he  eiioiiiious  change  whi<di  look  jdaco  in  tlio  distribution  of  atmos- 
pheric pn  ssure  o\ei-  I  he  Allanlic  as  far  ;is  lalitudo  (iO  "  N.,  Ilio  change  bi>ing  greatest 

!."  }'"'."  »        around  hvlaml  and  I  h<' soul  hwosi  of  I'lmjlaiid,  where  it  amonu  I od  to  a 

4all  ol  ahoiil  IIh'  Ihirdorau  hu  h.  I•roNsun^  was  also  siill  turlher  reduced  o\(<r  nearly 
•the  wh(de  ol  llie  I'niled  Slales,  |.:irlicuhu-lv  in  tho  iiorlh.  the  (h-licieucv  from  the  nor- 
mal at  ACw  'iork  heing  over  (1.1,^)0  iu(h.  In  Kuroju",  Ihis  lowering  of  Iho  luvssuro 
■  extended  oasl  ward  nilo  IJtissia  as  far  as  h.ugiludo  IC.  ■)()  \  wlu-ro  it  rose  to  ne.-irly  tll.^ 
average.  It  again  fell  on  advancing  fnrlli.'r  oasi  ward  to  O.l.W  inch  below  I  be  normal 
in  the  valley  of  the  Irtish,  rising,  Ii(>W(>vor,  again  lo  (lie  normal  ovorth«v  wo.sh  rn  alllu- 
entsol  th(^  I.ena.  Thus  from  tho  K'ookv  Mountains,  across  llio  United  Slates,  the 
Atlaiilic,  f;urop(i,  and  inio  Asia,  as  far  as  llio  Lena,  prossnre  was  under  tlio  normal— in 
other  woids,  over  a,  bioad  holt  going  ba  1 1  way  round  (he  globe.  This  n-giou  ofabnor- 
ni.all.v  low  in-essuro  would  ai>|)ear  lo  ha  ve  str.'Icliod  s.ml  li-soul  li  westward  I'lom  Wost- 
oni  Silicna,  .  niliracin;;-  Iho  regions  marked  olV  l.y  Syria,  lOgypI,  Africa,  as  far  jis  Cape 
(.ol.in.,  ,  I  he  ,\1;,,M  il.ins,  Woslorn  India.,  and  Turkislan.  Al,so  in  Viclori.a,  ■i'asmania  .and 
JN(^w  Aealaiid  pressure  was  yory  low,  l«(>ing  a  I  I  )unedni  (l.ltT-J  inch  I.>ns  Iban  llio  normal. 

In  acoordanee  wilh  this  disl  ril.ul  ion  ol'  |.rossiir.-,  lemperiituro  was  from  1^^  lo  U^' 
■above  llie  normal  in  lli.^  Unilrd  Slales,  <.xoep|  in  lb.>  Norlheast,  where  it  loll  to  Iho 
.average  in  tli(^  N.'w  Kngbnid  Slates,  and  loll  slill  rnrlborto  1>'.(5  below  il  jit  S,aint 
,Jolin  s;  ^ewl(>un<lb^n(l.  Under  I  ho  inlluonecN  of  low  i)rossur<>  nroiind  Irolund  llie  wealb- 
or  map  shows  a,  iirevalence  of  slrong  broe/.oH  from  Ihe  Allunlic  oy.-r  Woslorn,  Conlral, 
Jind  Eastern  Europe  na  far  us  Kieli;  anil  oyer  llu^  whole  ol  This  wide  region  (ll(^  lompeni- 
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rally  be  expected  to  make  itself  apparent  through  a  corresponding  change  in  the  rain- 
fall of  the  earth,  so  that  when  the  sun  is  most  powerful  there  ought  to  be  the  greatest 
rainfall. 

2.  While  the  connection  indicated  above  is  that  which  most  readily  occurs  to  the 
mind,  yet  the  difficulty  of  ascertaining  the  facts  of  the  case  in  a  manner  bearing  the 
smallest  approach  to  completeness  is  so  great  as  to  be  at  present  insuperable.  There 
is,  first  of  all,  an  intense  reference  to  locality  in  rainfall,  so  that  the  rainfall  at  one  place 
may  differ  gTeatly  from  that  at  another  place  in  its  near  neighborhood.  Again,  there 
are,  probably,  in  addition  to  possible  secular  inequalities,  very  great  oscillations  in  the 
yearly  rainfall  at  any  one  place,  or  accidental  variations,  as  we  may  term  them,  in  our 
ignorance  of  their  cause.  Thirdly,  it  is  in  comparatively  few  places,  and  those  places 
chosen  not  with  the  smallest  reference  to  this  particular  problem,  that  we  have  anything 
like  a  trustworthy  account  of  the  rainfall  throughout  a  considerable  number  of  years. 
Fourthly,  we  have  no  information  of  any  importance  with  respect  to  the  rainfall  at 
sea. 

3.  Besides  the  formidable  catalogue  of  difiScxilties  now  mentioned,  we  ought  to  bear 
in  mind  the  following  considerations.  The  convection  currents  of  the  earth  are  regu- 
lated by  two  things,  one  of  which  is  constant,  while  the  other  may  be  variable.  The 
constant  element  is  the  velocity  of  rotation  of  the  earth  on  its  axis,  while  the  element 
of  possible  variability  is  the  power  of  the  sun.  Hence  it  follows  that  if  the  sun  be 
variable  it  will  cause  a  variation  in  the  direction  as  well  as  in  the  intensity  of  tho 
earth's  convection-currents  on  the  princijilc  which  tells  us  that  the  resultant  of  two 
forces,  one  constant  and  the  other  variable,  must  v.ary  both  in  magnitude  and  direc- 
tion. Now,  if  it  be  true  that  we  have  a  long  iiei  iod  variation,  not  merely  of  tho  inten- 
sity, but  also  of  the  distribution,  of  the  earth's  convection  currents,  and  if  wo  bear  in 
mind  the  intensely  loi  al  reference  in  rainfall,  it  would  be  too  much  to  expect  that  the 
raiufall  inequality  slionld  exhiliit  the  sam(>  years  of  maxinmui  and  nuninuuu  at  all 
places.  It  iseven  coiicei  valde  that  some  places  might  exhibit  a  miiximuni  when  others 
showed  a  minimum,  while  (itlu  rs  again  might  exhibit  a  double  instead  of  a  single 
period. 

4.  It  appears  to  nic  Ilia!  \i' liear  iu  mind  these  considerations,  it  will  not  answer 
to  add  logetber  the  rainialls  of  a  tew  sclecfiMl  stations  as  th(\v  stand,  with  the  vi<>w  of 
deterMiiinng  by  this  means  wIicIIkm-  I  here  he  a  lonu  i.eriod  inequalitv  in  the  rainfall 
of  the  whole  eaiih.  W.'  are  no(  yet  in  a  iiositiou  1  o  r<']i|  v  exporinienl  ally  I  o  ihis(ines- 
tlon.  It  does  not,  howcM'r,  h.llow  lhal  nolhingi-an  h<- done.  Dr.  Mehlrnni  and  others 
.appear  to  have  achieved  good  preliminarv  work  in  llu^  (lirec(i(ni  of  indieal  ing  tho 
•existence  of  a  rainfall  ine(inalily  depending  npon  the  slate  of  the  sun.  Dr.  Mehirum 
began  by  )ioinling  out  lhal  in  a  good  many  places  llicre  is  a  greater  rainfall  during 
yeais  of  niaximnm  than  during  years  of  niinimuin  sun  spots,  and  I  hat  I  his  pheiunnenon 
rc|ic:ils  ilsc'lf  from  one  solar  c>cle  to  another.  Again,  (Jovernor  h'awsim  has  iioiutod 
oiil  lie  evislcnee  of  cerlain  localilies  wlu're  the  rainfall  inequality  appears  to  be  of  a 
.preciscl\  opposite  character,  while  l>r.  II  iinter  has  sliown  tho  practical  importance  of 
tihe  invest  igat  ion  with  refer.nce  to  certain  tropical  Ntatious.  The  subject  has  like- 
wise heeii  discussed  hy  l'ia/./,i  Sniylh,  Stone,  and  others. 

IFn.m  Nntnri-,  May  13,  1880.  1 
The  United  Stafrs  u-ratlur  nuipx,  .liii/nsl,  1H78.— Tlie  most  remarkable  feature  of 
the  nieteondogy  of  the  Xorthern  I  leinispli(>re  for  August,  1H7H.  as  compared  with  July 
.preceding,  \\as  the  cnc.rmons  change  \vhi(di  took  i)lae<'  iu  tlui  distribuliou  of  atmos- 
])herie  ]>iessnrc  o\er  I  he  Atlantic  as  far  as  lalilud.'  CI)  '  N.,  (he  change  Ixdng  greatest 
n  around  iKd.ind  and  lh<^  sunt  Invest  of  Kngland,  ^vlu-n^  if  auiounted  to  ft 
III''  Ihird  <ifan  inili.  I'ressure  was  alsi>  si  ill  further  reduced  oxer  nearly 
I  I  lie  I  iiiled  Slali's,  particularly  in  the  north,  t bo  delicicuey  from  (henor- 
^tnU  In  irig  o\ci-  ll.ir)()  in(di.  In  I'luroite,  Dus  lowering  of  tlie  pressure 
si  ward  into  Iv'ussia,  as  far  as  lougi(udt>  ]].  lO",  where  it  ro.s(>  to  nearly  tho 
avera;;e.  II  .igam  l.dl  on  advaiu  ing  furllier  eastward  to  0.1.^0  inch  Ixdow  ibo  lun-mal 
in  Ihi'  v.illey  ol  the  Irtish,  rising,  howov.^r,  again  to  tluMiorm.al  over  the  w<>steru  alllu- 
Plits  ol  the  Lena.  'I'lins  from  the  Iv'o(div  Mountains,  across  tlie  United  States,  tho 
Atbmtic,  J■;u|■op(^,  and  into  Asia-  as  far  as  (he  Lena,  pressure  was  undiM-  tlio  normal— in 
other  words,  over  a  broad  l.eK  going  half  way  round  (bt<  globe.  This  region  of  .-ihuor- 
mally  low  ])rcssni-e  would  ajii.ear  to  have  s(r.'l(died  sontli-sout  Invest  ward  friun  W.>st- 
"'I.  cinl>;  ;icin;',  the  regions  niarUeil  oil' by  Syria,  I'.gviit,  ACric'i.  as  far  as  Capo 
•;"'"'!•    ""  1"'^.  Wes((u-n  In<lia.  and  •I'nrkisdin.    .Mso  in  Vie(()ria,  Tasmania  . '111(1 

JN(nv  /.c;,I:,,mI  pi  , ■  .sure  was  very  low,  lioiiig  !ii  Duiiedin  I).:t7-J  lu.di  loss  (ban  (  lie  normal. 

In  accoi.lanee  wit  h  l  iiis  disi ribul  ion  of  pics.sure,  (onqtorat  ure  was  from  1'^  to  2^ 
.abov(^  (he  normal  in  (In^  DuKcd  Sla(es,  o\eep(  in  Nortlionst,  whore  i(  foil  to  tho 
yeriige  in  tlu' N.'w  Kiighnul  S(,a(oM,  and  loll  s(ill  fnr(ber(o  l^'.ti  below  i(  at  Saint 
Johns,  ^(nv(ollndla,lld.  lliidor  (  he  in(lllono(^  of  low  i)rossur(<  iirouiid  Indand  (lie  weath- 
or  map  shows  a  pn^vaionco  of  strong  l)roe/,os  from  (bo  Atluntio  over  \V(-storn.  t'outral, 
Jind  hiiHtorn  Europe  as  far  asKieli;  iindm  orthe  wliol.M.fTlds  wide  region  the  (empora- 
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ttire  was  above  the  normal,  most  notaWy  so  over  Great  Britain  and  the  south  of  Nor- 
way, the  mean  at  Mandal  being  4°. 2  above  the  average. 

Over  New  England  these  Atlantic  breezes  were  southwesterly,  but  in  Scotland  east- 
erly. In  England  the  month  was  one  of  the  rainiest  Augusts  on  record,  and  in  the  east 
of  Scotland  the  rains  were  also  unusually  heavy.  On  the  other  hand,  what  invariably 
happens  when  the  weather  in  the  east  of  Scotland  is  characterized  by  rain  and  east 
winds,  the  weather  of  the  West  Highlands  was  dry  and  bright. 

[Popular  Science  Monthly  aiid  Comptes  Kenclns.] 

Observations  made  by  M.  Fautrat,  in  France,  for  four  years  as  to  the  rainfall  over 
forests  and  over  treeless  tracts  are  as  follows  :  That  it  rains  more  abundantly  over 
forests  than  over  open  ground,  especially  when  the  trees  are  in  leaf ;  that  the  air  above 
the  forest  is  more  saturated  with  moisture  than  over  the  open  ground  ;  that  the  leaves 
of  trees  intercept  one-third,  and  in  some  trees  one-half,  of  the  rainfall,  and  that  the 
leaves  and  branches  restrain  the  evaporation  of  the  water  that  reaches  the  ground, 
moistening  the  earth  four  times  as  much  as  itis  moistened  by  the  rain  that  falls  on  open 
ground.  With  respect  to  the  kind  of  forest,  M.  Fautrat  states  that  in  1878  the  rain- 
fall collected  above  folious  (leafy)  trees  was  30.5  inches  aud  inthevicinity  of  the  forest 
on  the  open  ground  29.7  inches.  The  difference  in  the  favor  of  the  forest  is  0.8  inch. 
During  the  same  time  there  fell  on  the  top  of  pines  30.5  inches  of  water  and  on  the 
plain  at  the  same  altitude  28.6  inches,  a  difference  in  favor  of  jnnes  of  1.9  inches. 
Forests,  and,  above  all,  resinous  woods,  have  the  remarkable  property  of  extracting 
from  the  rain-bearing  currents  that  cross  them  a  greater  volume  of  rainfall  than  open 
grounds. 

[La  Nature.] 

Winter  of  1879  and  1880,  at  Clermont  and  Pmj-de-Bome,  France. — M.  AUuard,  director 
of  the  Observatory  at  Puy-de-Dome,  presents  some  curious  observations  upon  the  com- 
parison of  temperatures  at  Clermont  and  at  the  summit  of  Puy-de-Dome.  [The  sum- 
mit of  Pny-de-Dome  is  3,540  feet  above  Clermont.]  The  winter  of  1879  and  1880  was 
the  most  rigorous  known  in  Auvergne.  In  the  day  time  a  minimum  temperature  of 
— 9°. 4  was  once  experienced.  The  mean  temperature  of  the  month  of  December  was 
-f  19.°9.  While  thick  fog  for  days  covered  Clermont  the  weather  at  Puy-de-Dome 
remained  very  clear  and  the  mean  temperature  was  18°  higher  at  Puy-de-Dome  than 
at  Clermont.  The  inversion  of  temperatures  between  Clermont  and  Puy-de-Dome, 
previously  remarked  by  M.  Alluard,  have  been  very  frequent.  They  are  shown  when- 
ever a' zone  of  high  pressure  covers  Europe,  and  the  differences  are  greater  as  the  press- 
ures are  higher.  Thus  a  comparison  of  themometers  shows  when  an  anti-clyclone  is 
present  in  France  or  in  Europe.  It  would  be  well  to  know  at  what  height  these  inver- 
sions are  first  manifested. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier- General,  Chief  Signal  Officer,  TJ.  S.  A. 


Paper  44. 

MONTHLY  WEATHER  REVIEW,  JUNE,  1880. 

INTRODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  July  13th,  have  been  used, 
viz  :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous  obser- 
vations taken  at  139  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  Office;  147  montlily  journals  and  159  monthly  means  from  the  former,  aud  14 
monthly  means  from  the  latter ;  reports  from  24  sunset  stations ;  221  monthly  registers 
from  voluntary  observers ;  41  monthly  registers  from  the  United  States  Army  post  sur- 
geons ;  marine  records ;  international  simultaneous  observations ;  monthly  reports  from 
voluntary  observers  in,  and  the  local  weather  service  of,  Missouri ;  reliable  newspaper 
extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

The  general  distribution  of  the  atmospheric  pressure,  as  reduced  to  sea-level,  for  the 
month  of  June,  1880,  over  the  United  States  and  Canada  is  shown  by  isobaric  lines  on 
chart  No.  II.  At  a  few  outlying  stations  the  barometric  means  are  given  in  figures 
(English inches).    The  region  of  greatest  pressure  (over  30.05inche8)  includes  the  South  • 
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Atlantic  and  East  Gulf  states,  wLile  the  least  pressures  (below  29.80)  are  found  at 
toThe'^nte?™f  of 'Te^'sls       "  ^^'^  ^"""^^  Mountains  from  Nebraska 

Bepartures  from  the  normal  values  for  the  month.~As  compared  with  the  averao-e  of  the 
means  for  the  months  of  June  for  the  past  eight  years,  those  for  the  present  month  (June 
1880)  show  a  remarkable  uniformity.  East  of  a  line  running  along  the  Miss  ssippi 
valley  from  Louisiana  to  Missouri  and  thence  northeastward  tt  AlpeSa,  Mich.,  except 
at^oods  Holl,  Portland,  and  Eastport,  on  the  eastern  coast  of"  New  England,  the 
ntf  ^r'lf  alcove  the  normal.    It  amounts  to  0.05  inch  at  Cincinnati%;04 

^Pn  ^nlJ  fV'''^T.^''''i  I'^tter  amount  elsewhere.    Along  the  immediate 'east! 

ern  coast  of  Ne  w  England  and  west  of  a  line  drawn  as  above,  the  departure  is  below 
''''   amounts  to  only  0.03  inch  at  Wood's  Holl,  Escanaba,  Davenport,  SantI 
SnSr^M^Sa^i  lS^cS^^^  ^"^^  Virginia  City,  andO.'Oo  at  No'rth Platte, 

Barometric  ranges.— The  local  barometric  range,  as  reduced  to  sea-level,  is  marked 
Pjflf  \^^!g."lar'ty  o^er  the  United  States  east  of  the  Rocky  Mountains.  Along  the 
n  -fi  V-^''  small,  amounting  to'O.24  inch  at  Key  West,  0.29  at  Punta  Sassa 
and  0  31  at  New  Orleans  From  these  stations  northward  to  Iowa,  Wisconsin,  Michi- 
gan, Ohio  Virgmia,  and  North  Carolina  there  occurs  a  rapid  increase  in  the  range, 
7lO    rslPrT^'^^'^Tn^'^'^.f-^^^"'^^'  '-S^;  ^i-<^^^ison,  1.26;  Marquette 

Ifo  '  AW    Haven,  J.OB;  Cleveland,  0.78 ;  Lynchburg,  0.71,  and  Charlotte,  N.  C. 

and  westward  ot  the  region  of  greatest  range,  namely,  Iowa  and  Wis- 

wlf/rrV,;C;!,'''''' /''''  "''' '''  '^'V''''/  permanent  area  of  high  pressure 

which  duiuio  .Inn.,  pn  vnils  ;,l(,ng  the  .Souili  Atlantic  coast,  but  three  diiS'ront  areas 
nif  ly  iii;iik(Ml  to  iiicrit  description.  No.s.  I  a,nd  II  are 
Mir  soutlica.stwanl  iVoin  the  Saakatcliewau  region, 
11  an  t  iKToacliinontof  the  high  pressure  of  thePacilic 


of  high  i)ressnic  iia\  e  liren  huI'IIc 
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rniiit  iiai'()iiie(ei.  :;(i.:;i,      o.  ir>  ; 
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ling  of  the  1st  in  the  Lower  Missouri  valley, 
Oiiio  valley  and  Lower  Lake  region  durim;  the 
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'<  llie  :!,!,  and  on  llie  \'irginia.  and  New  .h-i-.sey  coasts 
lew  slatiollsNonle^vllat  lali — were  generally  jiistilied. 
v,-i,)(  ili,-s  were  ivi)ort.-d.    Harn.-gat,  N.  3ri;Chiuco- 
•nv  l.nakwalrr,  N.  .12,  and  Killvliawk,  NK.  1-1. 
^hl  ol  the  l  llh  until  the  inoniiug  of  the  Itilli  11„>  pn-ssuro 
le  A,ulli\v<-sl,  the  ninxiinuni  |)ressnre  of  llie  an-a.  .M-eimiu.'-  -it 
I    l'ar.inM-ler:il).2S,  or  O.lili  al.ov,- llie  normal.    'rii,M  ,-ii|  n- ..("i  h,, 
iii-iiig  iiressnre,  reinain.-i!  in  Ih.-  Lak.^  region  Iroiu  Ihe  ICih  i,,, 
<siir.  Ill  Die  Atlauli,^  .stales  rose  coiisiderably  above  the  iiorinal 
■"(■a  grailiially  ,lissii.,il.-d  during  t\w  20lh  ;uul  2Lst.  Dnrinir 
;^  .iiva,  llie  uiiimniim  I .-nijieral ures  of  the  moulli  oeciirred  at. 
t  ■iiHl  al,in:iuy  in  lll.^  Soiilli  Allanlie  Hta.tn>N.   The  signals  ,)n!er,Hl 
"\N  aiva  N„  \'I  n-inaiu,-.l  .li;,|il;iye,l  (except  on  Lake  Siipei  ior) 
\  "iilil  iiinliiiMlii  ,m  (|n^  l.Slh,  when  they  were  low.Mod, 
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frosi  ■in.l  .  '  I '^<'<<'V.-g(>l;il ion  Was  rei.orled  at  Itois.- Cih,  |,|:,|,„  ; 
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erally  ill  defined  and  of  but  little  energy.  No.  II  and  VI  are  the  only  areas  which 
crossed  any  portion  of  the  country  with  well  defined  centers.  No.  II  was  a  storm  of 
unusual  violence  and  duration  for  June. 

No.  I.— This  area,  a  contiuuatiou  of  No.  X  of  the  May  Review,  during  the  Ist  passed 
from  the  Saint  Lawrence  valley  eastward  over  the  Atlantic  ocean. 

No.  II.— During  the  2d  and  the  morning  of  the  3d  the  pressure  gradually  decreased 
on  the  North  Eocky  Mountain  slope ;  on  the  afternoon  of  the  latter  day  the  barom- 
eter at  Fort  Keogh  was  0.27  below  the  normal.  Moving  southeastward,  the  area  was 
central  the  afternoon  of  the  4th  in  the  Lower  Missouri  valley ;  Omaha  barometer  29.25, 
or  0.50  below  the  normal.  During  the  preceding  eight  hours  an  abnormal  barometric 
fall  of  over  0.10  inch  occurred  over  the  greater  part  of  the  Lower  Missouri  and  Upper 
Mississippi  valleys,  while  exceedingly  heavy  rains  fell  in  Minnesota.  During  the  day 
violent  local  storms  occurred  as  follows :  at  Saint  Louis  one  xJerson  was  killed,  several 
buildings  blown  down,  and  much  damage  to  property  done,  both  in  the  city  and  south 
of  it ;  the  wind  attained  a  velocity  of  S.  52  miles  at  11  a.  m.  in  Saint  Louis.  At  and 
near  Milwaukee  the  wind  attained  a  velocity  of  SW.  60  miles  at  2.30  a.  m.  Three 
vessels  were  dismasted  a  short  distance  outside  the  harbor  a^d  several  others  damaged 
in  canvas  and  spars.  From  that  afternoon  until  the  afternoon  of  the  5th  the  center 
remained  stationary  in  the  Lower  Missouri  valley,  with  steadily  decreasing  pressure ; 
Omaha  barometer  at  latter  date  29.05,  or  0.71  below  the  norma^.  During  the  preced- 
ing twenty-four  hours,  brisk  southerly  winds,  high  temperatures,  and  heavy  rainfalls 
prevailed  in  the  Upper  Mississippi  valley,  while  to  the  westward  and  northward  of 
the  Lower  Missouri  valley,  high  northerly  winds,  low  temperatures,  and  heavy  rain- 
falls were  reported.  At  Omaha,  at  6  p.  m.  of  the  5th,  the  barometer  touched  28.85 — 
its' lowest  point — and  half  an  hour  later  the  wind  veered  suddenly  from  SW.  to  NW., 
and  reached  a  velocity  of  00  miles.  At  midnight  of  the  5th  the  storm  was  central  in 
eastern  Missouri ;  Des  Moines  barometer  28.97.  Moving  northeastwardly,  on  the 
afternoon  of  the  6th  the  central  area  was  in  northern  Michigan;  Escanaba  barometer 
29.09,  or  0.70  below  the  normal.  During  the  night  of  the  5th  and  6th  the  storm  was 
unusually  severe  over  Lake  Erie  and  the  entire  Upper  Lake  region.  Moving  from 
Michigan  in  a  northeasterly  course,  parallel  to  the  Saint  Lawrence  valley,  the  central 
area  passed  into  the  Province  of  Qi^ebec  during  the  7th.  In  connection  with  the  pas- 
sage of  this  area  occurred  exceedingly  heavy  rainfalls  from  the  3d  to  the  6th  in  Wis- 
consin and  northern  Michigan,  which  greatly  damaged  crops,  flooded  the  country 
generally,  and  swept  away  over  50,000,000  feet  of  lumber  in  Wisconsin.  Cautionary 
signals  were  ordered  for  the  entire  Upper  Lake  region  at  noon  of  the  4th,  for  Lake 
Erie  the  morning  of  the  5th,  and  for  Lake  Ontario  the  afternoon  of  the  5th ;  they 
were  lowered  on  Lakes  Superior  and  Michigan  on  the  morning  of  the  6th  and  later  iji 
the  day  in  the  rest  of  the  Lake  region.  These  signals  were  fully  justified  by  unus- 
ually high  winds  from  the  4th  to  the  7th.  The  following  maximum  velocities  were 
reported:  Duluth,  NW.  31;  Eochester,  W.  32;  Alpena,  SE.  33;  Chicago,  W.  36; 
Grand  Haven,  SE.  40  ;  Toledo,  SW.  42 ;  and  Milwaukee,  W.  48.  During  the  5tli  and 
6th  cautionary  signals  were  displayed  along  the  Atlantic  coast  from  Sandy  Hook  south- 
ward to  Cape  Lookout.  These  signals  were  all  justified  by  maximum  velocities  rang- 
ing from  SE.  30  at  Sandy  Hook,  and  SW.  30  at  Cape  Lookout,  to  SE.  39  at  Delaware 
Breakwater. 

No.  III. — The  center  of  this  area  was  apparently  on  the  coast  of  British  Columbia  on 
the  morning  of  the  7th,  at  which  time  the  barometer  at  Olympia  was  29.74,  or  0.34 
below  the  normal.  The  advance  of  this  area  produced  general  rains  in  the  North  Pa- 
cific coast  region  during  the  6th  and  7th.  Following  a  course  a  little  S.  of  E.,  its  cen- 
ter ou  the  afternoon  of  the  8th  was  in  Dakota;  Fort'Buford  barometer  0.47  below  the 
normal.  Changing  its  course  northeastward,  by  the  morning  of  the  9tbit  had  passed 
into  Manitoba. 

No.  IV.— This  area  appears  to  have  sprung  up  from  the  remains  of  area  No.  III.  As 
the  central  part  of  that  area  passed  northeastward  into  Manitoba  during  the  night  of 
the  8th,  a  considerable  area  of  depression  existed  in  the  Middle  Eocky  Mountain  re- 
gion, where  it  remained  nearly  unchanged  until  midnight  of  the  10th,  when  a  sharp 
barometric  fall  occurred  in  Colorado  ;  Denver  barometer  0.35  below  the  normal.  Dur- 
ing the  11th  it  passed  northeastward,  and  by  midnight  was  in  the  valley  of  the  Eed 
Eiver  of  the  North.  Thence  moviug  in  an  easterly  course  across  the  Lake  region,  it 
merged  during  the  13th  with  the  remains  of  low  area  No.  V,  and  formed  an  extensive 
area  of  low  pressure  which  covered  the  Atlantic  slope  from  North  Carolina  to  Nova 
Scotia,  the  pressure  along  the  immediate  coast  from  New  England  northward  being 
0.50  below  the  normal.  During  the  14th  the  area  moved  eastward  over  the  Atlantic 
ocean.  No  signals  were  displayed  in  connection  with  the  passage  of  this  area.  Dur- 
ing the  12th  and  13th  frequent  cases  of  high  winds  were  reported  from  the  Lake  region 
and  the  Atlantic  coast  from  North  Carolina  northward. 

No.  V. — In  the  afternoon  of  the  11th  a  sharp  barometric  fall  was  reported  from  New 
England  and  the  Saint  Lawrence  valley,  at  which  time  the  area  was  apparently  cen- 
tral in  the  Province  of  Ontario.    On  the  morning  of  the  12th  the  area  was  central  in 


774  EEPOET  OF  THE  CHIEF  SIGNAL  OFFICEE. 

New  Brunswick ;  Eastport  barometer  0.34  below  the  normal.  Durino-  tie  l-'^tb  the 
pressure  steadily  decreased  in  New  England  and  the  Canadian  Maritime  Pro  vinces  •  Syd- 
ney barometer,  the  morning  of  the  13th,  0.50  belo^w  the  normal.  The  subsequent  descrip- 
tion oi  this  area  is  given  as  that  of  No.  IV,  with  which  it  united  on  the  13th.  No  si"-- 
nals  were  displayed  aud  no  dangerous  winds  reported  in  connection  with  this  area  ° 

No.  VI.— Dunng  the  13th  the  pressure  decreased  slowly  in  the  Lower  Missouri  Val- 
ley, iormmg  a  decided  depression  by  the  morning  of  the  14th,  when  the  Leavenworth 
barometer  stood  at  29.50,  or  0.35  below  the  normal.  Moving  directly  eastward  the 
center  was  m  the  Mississippi  valley  that  afternoon— Saint  Louis  barouieter  0.37  below 
the  normal— and  by  midnight  reached  southwestern  Ohio.  During  the  13th  and  14th 
m  connection  with  this  area  and  advancing  high  area  No.  II,  heavy  rainfalls  occurred 
in  the  greater  part  ot  the  Upper  Mississippi  aud  Ohio  valleys,  causing  numerous  local 
floods  and  doing  great  damage  to  crops.  Central  the  morning  of  the  i5th  in  West  Vir- 
ginia, It  moved  thence  southeastward,  and  during  that  night  passed  off  the  North 
Carolina  coast  over  the  Atlantic  ocean.  During  the  afternoon  of  the  13th  cautionarv 
signals  were  ordered  for  the  Upper  Lake  region,  and  during  the  14th  for  Lake  Erie 
The  iollowing  maximum  wind  velocities  were  reported  :  Detroit,  SW.  28;  Toledo  and 
Chicago,  NE.  32 ;  Milwaukee,  NE.  34  ;  Sandusky,  NE.  37.  On  the  morning  of  the  14th 
cautionary  signals  were  displayed  along  the  Atlanl  ic  coast  from  Cape  Lookout  north- 
ward to  Sandy  Hook.  They  were  all  jiistilied  hy  maximum  wind  velocities  ranging 
from  E.  25  at  Atlantic  City  and  NW.  at  Capo  May  to  NE.  35  at  Delaware  Break^ 
■water,  NE.  40  at  Cape  Lookout,  and  NE.  44  ;it  Kitryliawk 

No.  yiI.--During  the  2ilth  the  pirssmv  steadily  over  the  Saint  LaAvrence  val- 
ley, where  this  area  was  central  at  midnight  of  llio  L'Oth.  Moving  slowlv  sontheast- 
T+'i  ''^TS^  Mamed.aing  lli,.  -Jlst,  ii  passo.l  olfthe  Nova  Scotia^oast  the  afternoon 
of  the  22d,  at  which  imu-  Ilir  llalilax  haroiueter  stood  at  '"j..^:,',  or  0.38  below  the  nor- 
mal. During  the  21st  and  -2.1  no,  (lnv<.storly  winds,  rangino-  Ih-.n  2(i  to  40  miles,  were 
reported  irom  yar.mis  stad.n.s  .,u  th.  Now  Knglaiu!  and  Nonv  .I.tsov  coasts.  No  sig- 
nals were  disphi\cd  dnrin-  liio  passage  of  lliis  aroa  '  ^  » 

No.  ym.-Fron,  midniglit  of  tho  -Jlst  unlil  tlu'  inorning  of  llio  -.Mtli  an  ill-detinod 
aroa  ot  low  piv.ssmv  pn-vail.-d  ..v.t  I-onisiana  aud  .sonlluT..  T.-xas.  ,li.sa,.ponring  on 
the  lat  or  ,1a  o.  lis  oontor  ^^  as  pn.l,al.ly  in  (1,,.  ^vosio^,  pav.  of  Iho  (iuu  'd  Mexico. 
I  ho  on  y  ,,gl,  w,n<l-|.rol,:il,I,v  l.»  al-irporl ocl  was  i;.  ,■,(  .Now  (>rl..ans  tlio  afiovnoon 
01  flic  2,(1.  Is,,  siunals  Nviv  n.Hvssavy,  and  u,.n,>  v.oiv  onloro,!  dining  tl,o  passaoo  of 
this  area.  ' 

+1  ^oc^^'Tt'^''!'*  'l''V'-loi.o.l  in  norllu'i'ii  Minn,>s,.ta  or  Manitoba  during 

the  22d.  Moving  ,n  an  ,.asU.,ly  ,-onrs,.,  it  ,.asso,l  ovr  Lnk..  Snporior  ,lnrino-  1ho23ri 
and  was  central  ll„.  nmining  nidi,.  -HI,  i„  ()„|aii..,  wluauH..  by  a  soni  IumsLtIv  path 
It  passed  off  tl.,.  .Mr.in,..„asl  at  ,n„lni.;l,l  „l(h,.  latior.lato  NWi  si.nials  w,' r,  ,11:^  Jav.'  1 
during  its  passag,.     Th,.  a  ,va  was  ..„.•  of  hut  lit  t  le  .-„..,•«>•  :  high  u  i'ud.s  ((nnu  1  to  27 

mill's)  ,„.,.nmMl  only  :  IT,.  \\i,l,.l,\  s,.i.arato,l  stations  in  th,.  LaK,.  ,o,don. 

^n  X.-Kui  in-  111,.        III,.  |M,.ssin.,'  steadily  d<.oivas..,l       il„.  Niu'th  Paeilic  coast. 

"'  'I"' '-'ill    lian.inotorat  roriland,  ()r,.g.,  was  0.23  below  tho  nor- 
mal. Ill,,  in-rssinr  i,.n,a,n,.,l  sli.-litly  I.oI„wthe  iionnal  until  tho  30th.  Dnriugtho 
piovalonoo  ,,t  th,:,  aira       laui  Irll  „n  111..  I'aoilie  coast. 

iNo.  M.— Appai,  miIn  ,■,  nUal  al  niidnjolii  „filio2:;.l  in  Manitoba,  the  center  of  this 
a  ,.a  ni.,yo,l  s,M,    H  asiuai.l  an,l  n.|naiiu.d  over  (he-  Lake  Snp.M'ior  region  during  the 

.*  'I'li'^il  111,,  iiior  g  of  III,.  25111  in  noi.(li,.rn  i\li<.liigan,  it  n.a.'liod  tho  valli'vof 

I"',,  I'assingdown  lliaivallov  it-lisaiipoaiv,!  ovor'tho 

'^^'"l!  ^'K"-''-^         «li^^l'li«,Vod  .hiring  ll.opassageof 

dnriii'..' lis  p-lss  i  ''"'  '"■'"''^  "'  "  ""''S      \vidiUy  separated  stations,  wero  reported 

''  '''  V'"';';  i^I^i'iiloba  the  luoniingof  the  2f>th,  reaehod  eastern 

i>  mn.snia,  al  niKini-  iit.  M „ v I ng  slo w ly  in  .-m  oaslorly  oours,-,  it  was  <'eiitral  over  the 
«ipp.  I  yik..  i,.,ui,„,  iiiiiil  ili„2.-<tl.,  on  tho  an,.nioou  of  wliioli  day  it  reacliod  ( lio  IW- 
""'  I  .111,1  liii.n,.,.  pass,.(l,l,.wn  Hit' \  alloy  of  th,"  Saint  Lji.wronoo.    Hrisk  SW. 

,  ';V''\'''r,  ••".'"''''•^  f;''"''i.illy  n.portod  from  tho  Lower  Lake  ro- 

n      ,    I  ,.'"^'^"","lV  '••'"<i""."'.v  signals  wn- onlorod  on  lh.^  aflor- 

,M„,  ,,|  111,.  ,>|,1,  (,.„,„  l'„r(,hin,l,  M,..,  to  (;iiin,...l,.agn..,  Va.    Tlio  si.nials  w,'!,'  low,>rod 
''"''7  ''"^  '"K'l^^^  v..l....ilios  ranging  rn.mSW.  20  ut  Itarneg.Mt 

v'   v.  .  "I  '  l'"tchor\s  Island.  ^ 

iniVlni.'lV  :r/h'".i.l/i'''''i''^'',''.  Vn-^^^^m^  fell  from  Kansas  to  Texas  until 

nndniglil,  „(  the  .iOlh,  at  winoh  t„n.^  (1,„  l.an.inoler  at  Dodge  City  was  O.U)  below  tho 

INTHliNAIIONAI,  iMKTKOIfOI.OdV. 

The  intonialional  ,.ha,.tM,  N„h.  IV,  \  ,and  \  I,  aroonipany  lh(^  i)reseiit  Review.  Thov 
arc  lor  the  inoiillis  ol  .May,  IfW),  and  Ootolior  IHTH     '     •'  " 

ar?aiovorti?,";w\yi'\'l'.  "V^  I.""''"'''''  '•"""-X"^  <'f  (he  i.rineipal  low  pressure 

aieaaovei  the  north  At  lantic  ocean  during  Iho  mouth  of  May,  1H80.    As  during  tho 
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preceding  month  (April,  1880),  the  weather  over  the  north  Atlantic  has  continiied  re- 
markably fine  and  free  from  severe  or  protracted  storms.  The  month  opened  with  a 
belt  of  high  iiressures,  extending  over  Europe  from  the  Black  Sea  to  the  British  Isles 
and  France,  and  thence  over  the  Atlantic  to  Newfoundland  and  the  Bermudas.  On 
the  Ist,  over  the  western  portion  of  the  Atlantic,  barometric  readings  above  30.40 
inches,  or  772.1™™,  were  reported  over  a  region  extending  from  50°  N.  25^  W.  to  35° 
N.  53°  W.  Ship  Hippolyta,  in  42°  N.  45°  W.,  on  the  southenst  margin  of  this  ridge  of 
high  pressures,  reported  during  the  night  of  April  30th  and  May  1st,  a  very  heavy  N.  to 
E.  gale,  with  high,  sweeping  sea.  From  2  to  3  a.  m.  the  gale  was  furious,  force  11,  but 
moderated  towards  daybreak.  From  the  1st  to  the  11th  this  area  of  maximum  press- 
ures appears  to  have  moved  northeastward  with  more  or  less  regularity,  and  on  the 
latter  date  to  have  covered  northwestern  Europe  and  the  Atlantic  for  some  distance 
to  the  westward,  over  which  latter  region  high  pressures  continued  until  the  17th, 
and  caused  the  continued  northeasterly  winds  which  prevailed  during  this  period  (10th 
to  17th)  over  the  eastern  Atlantic  near  the  parallel  of  50°  .N.  The  first  protracted 
storm  of  the  month  followed  the  track  shown  on  the  present  chart  as  area  No.  I,  and 
was  fully  described  as  low  area  No.  I  in  the  May  Review.  On  the  7th  it  passed  east- 
ward o^■er  Newfoundland,  and  on  the  8th  was  encountered  by  S.  S.  Nederland  in 
43°  N.  42°  W.,  barometer  29.86,  or  758.4,  temperature  62°  Falir.,  wind  SSW.,  force  4, 
high  SSW.  sea.  On  the  9th  it  was  followed  over  this  region  by  a  return  to  high  press- 
ure and  a  rapid  fall  in  temperature;  the  Nederland,  in  41°  N.  47°  W.,  reported  ba- 
rometer 30.19,  or  766.8,  temperature  40°  Fahr.,  NNW.  2.  It  is  probable  that  this  low 
area  remained  during  the  9th  and  10th  near  50°  N.  40°  W.,  and  is  the  same  as  that  to 
be  described  as  area  No.  IV  ;  but  reports  at  present  to  hand  do  not  warrant  the  join- 
ing of  the  two  tracks.  The  second  storm  (No.  II,  chart  IV)  apparently  developed  off 
the  coast  of  Portugal  on  the  4th,  and  subsequently  moved  eastward  over  the  Mediter- 
ranean. On  the  8th  a  small  depression  (No.  Ill,  chart  IV)  was  central  to  the  south- 
west of  Ireland,  which  subsequently  moved  southeastward  over  the  Bay  of  Biscay  and 
southern  France.  Ship  Hippolyta  reported  "on  the  8th,  in  49°  N.  15°  W.,  8  p.  m., 
strong  NE.  gale,  force  11,  and  high  cross  seas  ;  midnight  (8th-9th),  gale  moderating." 
No.  IV  appeared  over  mid-ocean  on  the  11th.  On  ther2th  and  13th,  U.  S.  S.  Saratoga, 
near  the  Azores,  recorded  the  following  very  low  pressures  for  this  region :  12th,  39° 
N.  24°  W.,  29.43,  or  747.5  calm,  heavy  rain  squalls  ;  13th,  39°  N.  20°  W.,  29.49  or  749.0 
WSW.,  force  7,  fair.  On  the  14th  the  easterly  winds  on  the  northern  margin  of  this 
area  increased  in  force,  and  S.  S.  Indiana,  in  51°  N.  15°  W.,  recorded  ESE.  8,  barometer 
29.89  or  759.2.  On  the  16th  the  barometer  at  the  Madeiras  (Funchal)  read  29.61  or 
752.0,  and  from  the  17th  to  the  21st  this  area  appeared  to  spread  eastward  over  the 
Mediterranean  to  the  Black  Sea  region.  No.  V  is  a  continuation  of  low  area  No.  IV, 
already  described  in  the  May  Review.  On  the  14th  S.  S.  Scythia,  in  41°  N.  59°  W.,  re- 
ported barometer  29.67  or  753.6,  wind  NNW.  4,  light  rain  ;  and  on  the  16th,  in  44°  N. 
45°  W.,  29.35  or  745.4,  WSW.  9,  heavy  rain,  heavy  swell  from  WSW.  High  winds, 
occasionally  described  as  of  hurricane  force,  were  experienced  over  the  western  por- 
tion of  the  Atlantic  during  the  15th  and  16th,  but  by  the  17th  only  moderate  gales. 
Puring  -the  18th  and  19th  there  was  a  gradual  return  to  high  pressures,  and  very  low 
temperatures  were  recorded.  Thus,  on  board  the  S.  S.  Hibernian  the  thermometer  fell 
from  40°  F.  on  the  17th,  in  49°  N.  39°  W.,  to  30°  F.  on  the  19th,  in  47°  N.  51°  W.,  and 
on  board  iho  S.  S.  Celtic  from  54°  F.  on  the  16th,  in  46°  N.  40°  W.,  to  33°  F.  on  the 
18th,  in  42°  N.  52°  W.  During  the  17th  the  area  of  high  pressures  over  northwestern 
Europe  and  ad  jacent  portions  of  the  Atlantic  ocean  commenced  to  move  in  rear  of  low 
area  No.  IV.  Until  the  23d  this  movement  was  southerly  over  the  eastern  Atlantic 
ocean  towards  the  Spanish  Peninsula,  after  which  high  pressures  spread  eastward  over 
southern  Europe.  Low  areas  Nos.  VI  and  VII  moved  eastward  to  the  north  of  the 
British  Isles  on  the  v3d  and  26th,  respectively,  the  former  being  followed  by  westerly 
gales  to  the  west  of  Ireland.  Steamship  Britannic,  on  the  23d,  51°  N.  23  W.,  reported 
barometer  29.85  or  758.1,  wind  W.,  force  7,  rain,  heavy  WNW.  swell.  From  the  26th 
to  the  29th  low  pressures  also  prevailed  in  the  region  of  Newfoundland,  but,  as  far  as 
present  reports  show,  were  not  accompanied  by  high  winds. 

The  following  account  of  a  severe  storm  otf  Buenos  Ayres  is  reported  by  U.  S.  S. 
Marion :  "  February  14th,  1880,  35°  56'  S.  53°  28'  W.,  4  p.  m.,  barometer  29.77  falling, 
NE.  moderate  breeze,  threatening.  15th,  36°  23'  S.  54°  08'  W.,  wind  increasing  in 
heavy  rain-squalls,  force  3  to  6  fromNE.  until  3  a.  tn.,  barometer  29.-54,  when  the  wind 
hauled  to  N.  and  W.  ;  noon,  barometer  29.35,  wind  NW.,  6  to  7 ;  2  p.  m.,  barometer 
29.26  lowest  reading,  wind  W..by  N.,  5  to  8 ;  4  p.  m.,  barometer  29.32,  wind  SW.  by 
S.,  7  to  9 ;  hove  to  in  37°  S.  54°  16'  W.  ;  4  to  8  p.  m.,  wind  SW.  by  S.,  force  7  to  10  : 
8  p.  m.,  barometer  29.41,  wind  SW.,  force  10  to  11;  ship  laboring  in  heavy,  rough, 
confused  sea;  9  p.  m  to  2  a.  m.,  of  16th,  barometer  rising  from  29.40  to  29.62,  wind 
WSW.,  8  to  10.  16th,  2  a.  m.  to  1  p.  m.,  wind  SW.  by  W.,  subsiding  in  squalls ;  1  p. 
m.,  barometer  29.91.  wind  SW.,  force  6,  clear  sky  and  rough  sea." 

Chart  No.  V  shows,  by  isobaric  and  isothermal  lines,  the  mean  pressure  and  tem- 
perature, and,  by  small  arrows,  the  prevailing  direction  of  the  wind,  at  7.35  a.  m.. 
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temperature  and  reduced  to  sea-level  Tt  stations  ly  t  outSdrt 

mthm  the  lines,  and  for  those  in  the  SoutherrHeShere  t^^^^  me  nded 

hyiignres  indicating  the  temperature  in  degrees  SSheit  ^,^d  tl^^^  '^""^ 

English  inches.    Upon  comparino-  the  distribution  nf  f+^     'i  ^  ^^"^  pressure  in 

large  increase  in  pressure  over  tlip  -tvlmlA  nf  aIV?  •  ^°  "®  ^  continued  and 

anlextreme  souFhe^portLL  of  E^i^i^e  at^^^^^  ^^^^  '^^^^^^^ 

Europe,  eastern  half  of  North  America  (except  Lar  thhr  fl  Af  T'''-  '^^^^^'^'^ 
almost  the  whole  of  the  north  Atlantic     A  deridpd  ^  °^  Mexico),  and  over 

Sweden  and  Norway  (except  extSe^ou  hem  portl^^^^^^^ 

Greenlaud-the  region  of  maximum  decrease  durfn^  Sembfr    T  ««"^liern 

Zi-Ka-Wei,  0.26  at  Nagasaki  and  0 S^^  Tokio  ifiTn^  t"*  '-^  Barnaul,  0.28  at 
Belgaum  and  Chittagong,  to  0  11  at  Sibsio^ir  in^  0^«^f  t  f*'"""     '"^^^'f  0-08 

Copenhagen  and  Madrid!   The  i  ^  ,  ^  -'^  ^'-00  at 

Cape co.1, :,nd I'^'y to 

interior  ,,r  tl,,.  dull'  si-ihs  |„  il,'    '    ,  ''  ."' " ''^^ ''^terly  ;  from  Texas  and  the 

Azores  ail, I  Ma,l,  i i-,s  I ,,  |  lie  K-, ,      I        1  valley,  and  iVoii;  Ihe 

and   111,. in    \Ma    s  u,  sl,.',h  ■  ,'"  r ''7  ''"n.i.e 


  ,   ,  ,,,                  1  .,„,.            „  ;;enerailv  above  the 

in  Ir<  lan.l  an, I  s„nil,rrn  rn..^      '-'"I  ' ''"'l"''.'<  "HMVas      above  ( he  inemi ; 

in  easl.iii  Iv'nssia,  a  I  i',n/'i  "n'rii  1  "(,  "■  '|'  '            Germany,  at  Freiburg,  and 

On  eliail  .\,,   \V  1 1  ,■  ( i  i,-,",l  I  li  ■■\  '  1 1''  "' f      •  i 

whieli  liav,Ts,-,|  III,-  \,, rill,  in  II!-.,  ;    i'"'  '  "■';'".V-V'«''t  <>*  the  i>rincipal  storm  areas 

l"'>-al,'          ami  ni,.N,.,|  i,  a^.ai  ,                              probably  .leveloped  oveM  he  tem- 

niniilli,  in  ,„  .|n,n  will,  (L  '      «'rly  ,.„nrse.     I  he  nu.st  violeiil  storms  of  the 

N".  I  nMi\,  ,l  sl,,ulv  ,.a.i«  ,  .     r  'T^              ''"•lelly.snnniiari/.ed  as  follows  :  As  area 

wiii.lH  ,,^,■r   1  ,    \    a  ,  i       ,    :.  V  "1*"         *'  vvns  a,((e„de.l  by  h„n-ie',  u 

"Ml  r  X.,.   XX       '  i,  ;  >^  '   t.!'''',H'';''  i"  T            '  ^'    N".  Il/<he  eontin- 

Ji.'.hanias,,,           Isl,  inn  l  e^s  ,                '         "i^^^^^                            ""^  '''^K'""  "'^ 

Jirilisl.  1.1,  s  l,v  Ihe  1011  ,'                    1  ennmlas  an.l  Nexvfonndland,  to  Mio 

i"j;i,M,  ,,r  l,,w  |,i,  ssiire  iii,Te.,s,  ,i  i                   Oelon(<;  dnring  the  Hth,  however,  tho 

.S.mil  Aii.liails,  <il  l^  E.  W  n,i  ies  ;  '  a    %  = 

11  ir  S\\  .  ,.|,le  IV  „  ,     ,  '  '  '  Island.  \\  .  1:,  nnd  nii.'i  nska  Is  and  ler- 

vieinil.N  „r  Il„ng-K„ng,  ..vid.iK  I  v  ,ln    (?>   .       V  '^^  '"'^l"-'"""        iu  Hie 
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GruLf  of  Mexico  on  tlie  10th,  and  was  accompanied  by  hurricane  winds  from  the  llth 
to  the  14th  between  the  American  coast  and  the  Bermudas ;  at  Capo  Lookout  the 
anemometer  measured  a  velocity  of  72  miles  per  hour,  from  the  NE.,  on  the  llth,  and 
on  the  evening  of  the  12th  a  severe  thunderstorm*  passed  over  the  I3ermudas,  during 
which  2.62  inches  of  raiil  fell  in  two  hours.  Off  the  New  England  and  Nova  Scotia 
coasts  the  storm  was  exceedingly  severe,  and  uumerous  disasters  to  shipping  resulted. 
Nos.  XI  and  XII,  hurricanes  over  the  Atlantic.  No.  XVIII,  in  its  passage  from  Cuba 
to  New  England,  is  one  of  the  severest  storms  on  record  ;  at  Havana  the  wind  increased 
to  35  miles,  with  violent  gusts  ;  at  Key  West  to  46  miles ;  at  Cape  Lookout  to  100 
miles ;  at  Philadelphia  and  Barnegat  to  72  miles  ;  on  summit  of  Mount  Washington 
to  120  miles,  and  at  Portland,  Me.  (anemometer  cup  blown  away),  estimated,  70  miles. 
An  immense  amount  of  damage  to  property  resulted  from  this  storm.  No.  XXI,  with 
its  subsidiary  centers  of  depression,  was  attended  by  severe  winds  over  northwestern 
Europe  from  the  22d  to  the  30th.  No.  XXV  was  attended  by  very  severe  winds  over 
Behring's  Sea :  Saint  Paul's  Island,  W.  60  miles,  and  Saint  Michael's,  E.  37.  No. 
XXVI  was  attended  by  very  low  pressures  over  an  extensive  area,  reaching  from 
Japan  to  Behring's  Sea,  during  which  the  barometer  fell  to  29.62  at  Tokio  and  29.08  at 
Nikolaeivsk  on  the  Amoor  on  October  29th  to  28.93  at  Saint  Paul's  Island  on  the  31st, 
and  to  29.08  at  Saint  Michael's  on  November  2. 

TEMPERATURE  OF  THE  AIR. 

The  mean  temperatures  for  June,  1880,  are  shown  by  isotherms  on  chart  No.  II. 
The  table  of  average  temperatures  on  that  chart  shows  that  east  of  the  Rocky  Mount- 
ains an  excess  of  temperature  generally  prevailed,  while  to  the  westward  deficiencies 
occurred.  The  greatest  excess  prevailed  in  the  Upper  Lake  region  (2°. 8  above  the 
normal)  and  thence  eastward  to  the  Atlantic  ocean.  Deficiencies  were  reported  from 
the  entire  Pacific  slope  and  the  Plateau  districts,  reaching  2°. 9  in  the  Northern  Pacific 
coast  region,  and  3°. 8  in  the  Northern  Plateau  district. 

Maximum  and  minimum  temperatures. — Upon  charting  the  maximum  temperatures  for 
June,  1880,  great  irregularities  appear.  In  general  they  range  from  85°  to  95°.  Tem- 
peratures at  or  above  100°  have  been  reported  from  nearly  every  station  in  Arizona 
and  the  Rio  Grande  valley.  Unusually  high  temperatures  were  reported  as  follows: 
100°  at  Jacksonville,  Charleston,  S.  C,  Savannah,  Wilmington,  Fort  Elliott,  Tex., 
and  Fort  Keogh,  Mont. ;  101°  at  Norfolk  ;  102°  at  Dodge  City;  103°  at  Umatilla— the 
only  station  on  the  Pacific  slope  exceeding  99°.  The  highest  temperature  reported 
was  117°  at  Phajnix,  Ariz.  The  following  stations  reported  maxima  under  85°  :  Esca- 
naba,  84°  ;  Wood's  Holl  and  Los  Angeles,  83°  ;  San  Francisco,  82°  ;  Milwaukee  81° 
Buffalo,  80° ;  Eastport,  79°,  and  San  Diego,  73° ;  Mount  Washington,  63°  ;  Pike's 
Peak,  58°.  Minimum  temperatures  above  70°  were  reported  from  Key  West  (73°)  and 
the  lower  Rio  Grande  valley.  Tlie  following  stations  report  temperatures  under  37° : 
Apache,  Ariz.,  and  Olympia,  36°  ;  Pembina,  35°  ;  Pioche,  34°  ;  Santa  F6  and  Deadwood, 
33°  ;  Prescott,  Ariz.,  32°  ;  Campo,  Cal.,  and  Helena,  Mont.,  31°  ;  Virginia  City,  Mont., 
30°;  Winnemucca,  29° ;  Mount  Washington,  28°,  and  Pike's  Peak,  8°.  The  following 
list  shows  the  maximum  and  minimum  temperatures  in  each  state  and  territory  : 

Maximum  temperatures.— Maine :  96°  at  *  Cornish,  90°  at  Portland,  and  79°  at  Eastport. 
New  Hampshire :  98°  at  *Dunbarton  and  *Graftou,  and  63°  on  the  summit  of  Mount 
Washington.  Vermont:  95°  at 'Charlotte,  93°  at 'Windsor,  and  89°  at  Burlington. 
Massachusetts :  99°  at  *Westborough,  94°  at  Springfield,  and  93°  at  Boston.  Bhode 
Island :  89°  at  *Fort  Adams,  and  86°  at  Newport.  Connecticut :  95°  at  *Mystic,  and 
92°  at  New  Haven.  New  York:  98°  at  *Schroon  Lake,  85°  at  *Ardenia,  92°  t.t  New 
York  City,  and  91°  at  Albany.  Neiv  Jersey :  100°  at  *Atco,  99°  at  *Linden,  and  93°  at 
Sandy  Hook,  Barnegat,  and  Atlantic  City.  Pennsylvania :  97°  at  *Milton  and  Pitts- 
burgh, 95°  at  *Wellsboro,  and  94°  at  *'Chambersburg  and  Philadelphia.  Delaware : 
92°  at  *Dover.  Maryland :  95°  at  Baltimore.  District  of  ColumUa :  96°.5  at  Wash- 
ington. Virginia :  101°  at  Norfolk.  West  Virginia  :  89°  at  Morgantown  and  Helvetia. 
North  Carolina :  103°  at  *Weldou  and  100°  at  Wilmington.  South  Carolina :  100°  at 
Charleston.  Georqia :  100°  at  Savannah.  Florida :  104°  at  *Houston  and  100°  at 
Jacksonville.  Alabama:  9*  at  Montgomerv.  Mississippi:  94°  at  Vicksburg.  Louisi- 
ana :  94°  at  *Point  Pleasant  and  93°  at  Shreveport.  Texas :  108°  at  Eagle  Pass,  106° 
at  Stockton,  and  100°  at  Fort  Elliott.  Ohio  :  95°  at  *  Belief ontaine  and  93°  at  Cincin- 
nati. Kentucky:  94°  at  Louisville.  Tennessee:  96°  at  Knoxville,  Nashville,  and 
Memphis.  Arkansas :  92°  at  Little  Rock.  Michigan :  94°  at  Marquette,  91°  at  Detroit. 
Indiana:  98°  at  *Laconia  and  91°  ct  Indianapolis.  Illinois  :  97°  at  Peoria  and  93°  at 
Cairo.  Missouri :  95°  at  *Pierce  City  and  93°  at  Saint  Louis.  Kansas  :  102°  at  Dodge 
City  and  90°  at  Leavenworth.  Wisv^nsin:  94°  at  *Edgerton  and  90°  at  La  Crosse. 
loiva :  96°  at  'Glenwood  and 93°  at  Dubuque  and  Des  Moines.  Nebraska  :  100°  at  'Genoa 
and  97°  at  Omaha.  Indian  Territory :  94°  at  Fort  Sill.  Minnesota  :  88°  at  Samt  Paul. 
Dakota  :  95°  at  Deadwood  and  Fort  Buford.  Colorado :  106°  at  *Fort  Lewis,  96°  at 
Denver.    New  Mexico  :  104°  at  La  Mesilla.    Wyoming  :  100°  at  *Fort  Fetterman  and 
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970  at  Cheyenne  Utah:  93°  at  Salt  Lake  City.  Xevada:  94°  at  Winnemucca 
^n^o«a;  117°  at  Phoenix,  114°  at  Florence,  and  llOo  at  Tucson,  YuL,  and  Bikes' 
Idaho  :  91°  at  Boise  City.  Montana  :  100°  at  Fort  Keogh.  CaUfornia  •  99°  at  vTsn?fa 
tory  flio^^l^^J!:  ''''  «»AVto^ 

Minimum  tem.peratnrcs.-Maine :  41^  at  *Orono  and  43°  at  Eastport.  New  HamvsMre  • 
!no  "?*t''  of  Mount  Washington,  380  at  *Dunbarton  and  *Grafton    F«-j  omV- 

40O  at  *Lnneiaburg  and  41°  at  Burlington.  Massachusetts :  42°  at  *South  Lee  and  48° 
at  Boston.  Rhode  Island :  49°  at  Newport.  ConneM:  46°  at  *Sc  and  47°  at 
Ne^  Haven  Miv  York:  38°  at  *Schroon  Lake  and  42°  at  Buffalo.  SS»  46* 
tfio^."?^"  ^^^""^  Pc««s</Zi'««f«:  37°  at  ^Dyherry  and  49  at  Pittsbur-  Dellww^^  ■ 
56°  at  'Dover.  Maryland:  45°  at  nVoodstock,  52°  at  Baltimore.  SSo/S  S  «• 
49°  at  Washington.  Virgrnia :  42°  at  *Mount  Solon  and  nVythe™e  and  49°  ai^ 
^^\est  VirgMa :  38°  at  ^Helvetia and 46°  at  Movga^tllu  Z-aLrolina  - 
48°  at  ;Franklin  and  5;2°  at  Charlotte.  South  Carolina  :  62^  at  Charleston  GeornZ  • 
Z-i  ''^r^!^^''*!-  at  Cedar  Keys.    Alabama:  C8°  at  Mobile  Mout^omery 

T.^    ^  fJ"  ^^^'''SI;M>ss,s8ip2n:  63°  at  Vicksburg.    Louisiana:  63°  at  sKS' 
f^c'f  ^n^  ^*  Stockton  and  72°  at  Laredo.    Ohio  :  44°TnVester: 

^1  e  and  43°  at  Cleveland  Kentucky  :  52°  at  Louisville.  Tennessee:  52°  at  Knoxville 
fkansas  :  50°  at  "Mount  Ida  and  60°  at  Little  Rock.    Michigan    3f°  at  Marm?ette 
and  46°  at  *Lansing.    Indiana  :  50°  at  *New  Harmony  and  *Laconhi  and  ^4° 
rTZfr^o"T'i  *Marengo  and  52°  at  Chicago.    J/S",W    44°  4Se 

City  and  5/°  at  Saint  Louis.  Kansas:  45°  at  *WellingtoS  and  57°  at  Dod.vo  Citv 
W«co«6.»  .-  36°  at  ;AshlaDd,  48°  at  La  Ciosse.    Iowa:  42°  at  '^N  4  8  ri„  J"  50° 

uariana.  ALesivo  :  ,,.>-  at  Santa  I  c.     II  i,omiin/ :  30-' at  ^Fort  FetttTiinn  -md  3:° 


hf  mfv  in "/''^"/'"'.''  A'n'ie<;8/«7;o«s._Tho monthly  rangoswill  appear  from 


330  atl>nrlii,oi„n;  Middle  At  InnI  ir  si  a  i  .■n,  Ji^  al  CnM'  Mr.  :„  M  at  Mhanv,,,  1  -lo 
atNoifolk:  South  Allaiitir  stairs    II     ,1         u  '      m    ,  u  I    .     •  1  o'^  ,  ''^  V  ^'^^ 

28°atAVi  ,^|„n  and  S,ailln,l!,';  1  aM  . ;  ,l/  st   I  'w  '         -""V  M  f'V^ 

atLitti,.  K„..K  ,d ,  (' a ,;  n  ■  ■     1    f;  '"' '  ■  ^"„''^"--'""  20° 

.m.lAlp.na;      ,,|„.r  M  ,ss,s.,  ,.|  „   v,  21-  at  bavouporl   t,,  -.v.    at  Saim  I  .un'    ■,  1 

1  rid^     M  s  ;;,M  \  "il'         '  valley,  31°  a(  IVndnna,  I.,  3,;    at  Dnvk- 

.-,  .  Miss.MM  i  \  all,  V,        at  Leavenworth  to  32^  at  Omaha  and  Bismarck  and 
■     evas,  w    at  San  Antonio  and  Dcnisou  to  42°  at  Fort  Elliott- 
riaii;  -  i:,„  I  V  m',  n J'"""*  ^i"/?.;'^!'       Dcadwood  and  40°  at  North 

51     al  \\  mnciiiiii  r'i  •  l'.,Mi; 


33-  at,  1 
Ivdckv  M 


,  ,„        M  r         "'  -  "'"'IT,  oi  riKc-8  I'oak  to  4U°  at  Sauto  Fi<  and  45° 

n  ',  i'l  y'i".l>'Hlnct,  30°  at  Salt  Lako  City  to  39°  at  Boise  City  and 

"        ii'ii. ,  a  ;  California,  2:i°  at  San  Francisco  to  37°  at  Red  BlulV  and  40°  at 

hJuZ:'\l'.!ri''^^^^^^  l^t-    />«Ao/«-IVmbina,  1st.    AVftrasfca-Austin,  Ist, 

Bt..U,^3.ul;ii;|;,'.  '^',:^::^...,lVn;:::^(t;^,  /;r,...^-OIyn.pia.  1511..    rer  ,-Wood- 

icc-Winncmucca,  Ncv.,  5th,  lOlh,  -.1(1,.    v,,.Um,  Cal.,  11.11.,  "i.,  .o.„.-  locali.  i.-s.  " 

ritlOCII'ITATION. 

80ur^all<,>,.!..l.  .,.,.h..s),,cr..nv,l  ,..l,,.,.c..t  lo  (he  ^ivalcst  excess  (2.4(1  inches),  in 
*ThoH..  r,„„k.,„         a  H.„r  (•)  an-  ,■.,„„„..,      „,  s.  A.n.v  or  voh,.,ia,-,v  olmorvurs. 
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Mianesota.  The  otlier  great  departures  from  the  normal  reported,  are  :  New  England, 
2.01  inches  deficient ;  South  Atlantic  states,  2.78  deficient ;  Upper  Lake  region,  1.49 
excess,  and  Western  Gulf  states,  1.51  excess.  For  the  fifth  successive  month  marked 
deficiencies  have  been  reported  from  the  greater  part  of  the  Atlantic  slope.  Since 
January  1,  1880,  the  rainfall  has  been  deficient  on  that  slope  as  follows:  New  Eng- 
land, 3.44  inches ;  Middle  Atlantic  states,  4.93  inches,  and  South  Atlantic  states,  5.72 
inches.  In  connection  with  this  deficiency  serious  droughts  are  reported  inNew  Jersey, 
portions  of  New  York  and  Pennsylvania,  and  of  less  severity  from  the  interior  of  New 
England.  Exceedingly  heavy  rains  in  the  Upper  Mississippi  and  the  Ohio  valleys,  at 
various  times  during  the  month  caused  extensive  freshets,  which  are  elsewhere  noted 
in  detail. 

Special  lieavji  rains. — 1st,  Denison,  Tex.,  3  36  inches.  3d,  Cedar  Keys,  Fla.,  2.98; 
Rock  Island,  111.,  3.74.  4th,  Independence,  la.,  3.00  ;  Manhattan,  Kans.,  2.28;  Breck- 
inridge, Minn.,  2.77  ;  Dubuque,  la.,  2.95;  Davenport,  la.,  3.50;  Liawrence,  Kans.,  1.80, 
2  hours  and  45  minutes ;  Le  Claire,  la.,  2.94.  4th  and  5th,  Dulnth,  Minn.,  3.02.  5th, 
Monticello,  la.,  2.75;  Northport,  Mich.,  5th  to  7th,  6.70,  5.20  in  one  day;  Alpena, 
Mich.,  5th  and  6th,  2.83.  6th,  Marquette,  Mich.,  2.45.  9th,  Oregon,  Mo.,  2.07;  9th 
and  10th,  Embarrass,  Wis..  4.30.  11th,  Baltimore.  2.66;  Dulnth,  Minn.,  2.80  ;  Nor- 
folk, 11th  and  12th,  3.30.  'l3th,  Rockford,  111.,  2.89;  Vovav,  Ind.,  1.85  in  one  hour; 
Fort  Hartsuff,  Nebr.,  3.97;  13th  and  14th,  Lansing,  Mich.,  3.96;  Ponca,  Nebr.,  4'.75 ; 
Helvetia,  W.  Va.,  3.08.  14th,  Cumberland,  Md.,  3.60 ;  Madison,  Wis., 3.47 ;  Cincinnati, 
2.62;  Bethel,  Ohio,  3.85;  near  Cincinnati,  4.00,  1  inch  fell  in  30  minutes  and  3  inches 
in  3  hours.  1.5th,  Cape  Hatteras,  N.  C,  2.95;  New  Geneva,  Pa.,  3.08;  Confluence, 
Pa.,  2.20.  21st,  Silver  City,  N.  Mex.,  0.93;  Fall  River,  Mass.,  0.67  in  15  minutes. 
23d  and  24th,  Thomasville,  Ga.,  2.55  ;  23d,  Galveston,  2.55  in  4  hours  and  15  minutes  ; 
23d  and  24th,  Fort  Wallace,  Kans.,  5.37.  24'th,  Galveston,  2.56  in  8  hours;  Helena, 
Ark.,  2.00.  25th,  Detroit,  Mich.,  1.56  in  8  hours.  26th,  Stockton,  Tex.,  1.09  in  22 
minutes.  27th,  Corning,  Mo.,  1.45  in  10 minutes;  Lynchburg,  1.00  m 20  minutes.  28th, 
Anna,  111.,  2. 50 ;  Denison,  Tex.,  3.G0  ;  Melissa,  Tex.,  2.00  in  6  hours.  29th,  Fort  Elliot, 
Tex.,  2.40  ;  Wellsburg,  W.  Va.,  2.37  in  21  hours  ;  Evansville,  Ind.,  2.50.  30th.  Yates 
Centre,  Kans.,  1.00  in  1  hour;  Cape  Lookout,  N.  C,  4.04;  Creswell,  Kan.,  3.50  in  1^ 
hour;  Ashwood,  Tenn.,  1.30  in  90  minutes. 

Larrjest  monthly  rainfalls. — Mount  Auburn,  Ohio,  13.47  inches;  Embarrass,  Wis,, 
11.40;  Northport,  Mich.,  11.01;  College  Hill,  Cincinnati,  10.50;  Dulnth,  10.40 ;  Den- 
nison,  Tex.,  10.00 ;  Cincinnati,  Signal  Station,  9.86  ;  Madison,  Wis.,  9.31 ;  Bethel,  Ohio, 
9.25;  Wellsboro,  Pa.,  9.09;  Fort  Wallace,  Kans.,  8.94;  Cincinnati  (Woodward  High 
School)  8.79;  Cedar  Keys,  Fla.,  8.76;  Cresco,  la.,  8.75;  Cape  Hatteras,  8.59;  Fort 
Hartsuff,  Nebr.,  8. .52;  Afpena  and  Indianapolis,  8.48;  Jacksonburg,  Ohio,  8.35;  Gal- 
veston, 8.33  ;  Guttenburg,  la.,  8.06 ;  Breckinridge,  7.90  ;  Spiceland,  7.66 ;  New  Geneva, 
Pa.,  7.69;  Stanley,  Ontario,  7.59;  Helena,  Ark,,  7.47  ;  Davenport  7.21. 

Smallest  monthly  rainfalls.— A\csbtra.z,  San  Buenventura,  Point  San  Jose,San  Gorgonio, 
Princeton,  Salinas  City,  Lompoc,  San  Francisco,  Los  Angeles,  Red  Bluff,  Sacramento 
and  Visalia,  Cal.,  Wiunemucca,  Nev.,  and  Yuma,  Ariz.,  none;  Burkes  and  Tucson, 
Ariz.,  La  Mesilla,  N.  Mex.,  and  El  Paso,  Tex.,  trace;  Salt  Lake  City,  0.01  inch; 
Piocho,  Nev.,  0.03 ;  Hermosa,  Col.,  and  Prescott,  Ariz.,  0.04 ;  Florence,  Ariz.,  0.05  ;  La- 
redo, Tex.,  0.09;  Boise  City,  0.11;  Eagle  Pass,  Tex.,  0.12;  Fort  Fred  Steele,  Wyo., 
0.14;  Fort  McDermitt,  Nev. ,  0.15;  Fort  Verde,  Ariz.,  0.16;  Fort  Garland,  Colo.,  0.18; 
Fort  Wingate,  N.  Mex.,  0,19;  Fort  Dougloss,  Utah,  0.22;  Fort  Hall,  Idaho,  Fort 
Union,  N.  Mex.,  and  Battle  Creek,  Mich.,  0.25  ;  FortBidwell,  Cal.,  0.26;  Summit,  Colo., 
0.28;  Hector.  N.  J.,  0.40  ;  Fort  Apache,  Ariz.,  and  Helena,  Mont.,  0.46^ 

liaimj  days'. — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows: New  England,  9  to  18;  Middle  Atlantic  states,  6  to  15;  South  Atlantic  states, 
5  to  13  ;  Eastern  Gulf  states,  8  to  19  ;  Western  Gnlf  states,  8  to  20 ;  Ohio  valley  and 
Tennessee.  8  to  15 ;  Lower  Lake  region,  12  to  16 ;  Upper  Lake  region,  10  to  20  ;  Upper 
Mississippi  valley,  1 1  to  15  ;  Missouri  valley,  10  to  14  ;  Red  River  of  the  North  val- 
ley, 11  to  15 ;  Eastern  Rocky  Motintain  slope,  4  to  12 ;  Rio  Grande  valley,  1  to  4 ; 
Plateau  districts,  0  to  9  ;  Caiifornia,  0  to  1  ;  Oregon,  6  to  14. 

Cloudy  days.  —The  number  varies  in  New  England  from  5  to  11 ;  Middle  Atlantic 
states,  3  to  10;  South  Atlantic  states,  2  to  11 ;  Eastern  Gulf  states,  7  to  9;  Western 
Gulf  states,  0  to  8 ;  Ohio  valley  and  Tennessee,  4  to  11 ;  Lower  Lake  region,  4  to  14 ; 
Upper  Lake  region,  8  to  16;  Upper  Mississippi  valley,  7  to  11 ;  Missouri  valley,  4  to 
12  ;  Red  River  of  the  North  valley,  6  to  8 ;  Eastern  Rocky  Mountain  slope,  0  to  12 ; 
Rio  Grande  valley,  1  to  4 ;  Plateau  districts,  0  to  5 ;  California,  0  to  10;  Oregon,  10 
to  19. 

Hail.— FoTt  Hale,  Dak.,  23d,  stones  weighingseven  and  one  half  ounces.  Fort  Meade, 
Dak.,  11th,  22d.  Fort  Niagara,  N.  Y.,  30th.  Fort  Concho,  Tex.,  6th.  Fort  Fettemian, 
Wyo.,  4th,  13th,  30th.  Southington,  Conn.,  13th.  Lyndon,  111.,  29th,  fields  of  com 
entirely  destroyed  and  osage  hedges  stripped  of  their  leaves ;  hail  fell  in  such  quantities 
that  it  was  found  the  next  day  in  small  ravines.  Laconia,  Ind. ,  28th.  Monticello,  Iowa, 
5th,  13th.    Guttenburg,  Iowa,  28th.    Yates  Center,  Kans.,  8th.    Gardiner,  Me.,  21st. 
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Fallston,  Md.,  12th,  25th.    Rowe,  Mass.,  20th    Thornvillp  MiVli  at  -u 

runuiDg  over  its  banks,  causing  great  destrnc  ion  to  iC^ertv  •  o  ^^7  ^lyer 

at  the  rate  of  lialf  n  f„„V  •■m  li„nr     Cin,  ,,„•   i    'iM,  ,"  ,  '"^^      '''^'lily  lu  the  nver 

Streets  badlv  wasl„Ml ;  nl.,,,..  tl,.    i v.  r         .1     ;     J  V   ;  ^^'^'"^'''^ 

lumber  and  ni,.n-1,;n„iis,.          wash      nv        The  ,1  nnT,  aV'  ^'^\"^i<l^''''l'lo 

severe.    At  Glcndalc  lu-.r  ci,,,.  ,    ,  ;  n  '  <"  Miami  oaiial  was  very 

little  streams  in  the  vic^initv  of  '  w,  ,     ,  i        i  'l''n>  a.iid 

BUT^,.,l,    A I   LJonnNvu!'  Inn!-  ^  V'  t  hrongl,  <l,o  valley  sub- 

grain  \\  :i,slir,l  au  IS    l,,ss  ,.si  i m ■, I V, l'  .V  "•i".i:-;''<l.    A(  I  (irt  I  nioii,  lar-v  licld  of 

cralstirrls  lia.llv        '    ■  ■  ^d.,  PJlli, 


seriousivinl,ai;:nalwi,i;  ''l-;;;r|:;i;^vi:'^'n  -j'v.;.-ra,l«a,  Innol 

water  ros,.  •'!  C,.,.,   ,       .  -  '  "  v.'ral  lliispoinl  hiuhestcver  known  • 

^-  o OS  wdT  r      1,    ,  l''-  i.d.Mv.sts.  bv  the  eaiTvin..-  ; 

<.   "  lie     V,  ,    v'       sw  7  '""^  ^'i"  '"'""^  ^""1  ■"-■id^es  il 

vn-v-ap-n  ,  ^  nnin' r  V  ^  r"V"-"«'"-;Vis.,  ,be  Ifed  Cedar  l^iv.M-  rose 

{■rri  Ml-  I  H,,!  II       ;  ,    ;    "    '  ^  ^'''l'";  '■"'l,'^  M.->'inlaetMnng  Gmni)any  of  1().()()0,000 

(■  ,(.  s, Mnn  /  ;    |\.oi    /nirh^      ■■.nd  lort  b'iph>y,  (;row  Wing  and  Morrison 

I'alis,  \\  ,s    i:,  ,11,  l,ri  i  ;,.s       I,      <    '"■""•'■•'l«-"fnvlynn(b-r  water.  Chippewa 

'■•■"■n' .1  a«av  Insss    .(    ,  (,      u'.;  , ,' '''' ' 'l'"      :">„,"""":'';  "  """i""  "flogs 

and  cron^'  ■H,/,,    P  \\  a up.aca, CnuKy ,  \\  in.,  I.Mh,  greal  damage  („  b„il,lii7,r 

Emhaniiss' V  n.V^i;:;;::;;id''''cm   1:;;".;%,  ;''j'-"V'V"'-'  •••■^•'^  """"^'"''"^ 

wnler  and  wareln-MsV^     ,  ,    ,  '^V;      "'^  .  All  radway  traeks  luuler 

llooiU'd,  and  .r  n-dens  .Mn  s   .  ■         '  'f^'fixlH  m  lUe  vioiuitv  wore 

Nam(^  eon.!ilion,<.ansimrirn.al,  loss  (.  fMr  ,  ,  i     "eies  oi.  (h.v  Missonn  si.le  in  tlio 

U'rtH  inches  al  ..v  ,  I.Vw  ,v  .V  /  "         '»"l"i<pi'-.  Iowji,2;!d  .•iiid'JIIh,  rivrr'i'^ 

I-,,,™ ,[;,  c.,K.„.  w,.!:.J:',;r',',vW;;i;!  :?r mx'i'.::: 
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One-third  of  the  city  covered  with  water  to  the  depth  of  6  to  8  feet.  All  railroad  com- 
munication interrupted,  about  50  miles  of  track  were  submerged,  and  several  bridges 
carried  away.  Davenport,  Iowa,  26th,  river  18  feet  5  inches  above  low  water  mark,  the 
highest  since  1870.  The  city  cemetery  was  overiiowed  and  a  number  of  coffins  washed 
out.  Several  large  mills  compelled  to  stop  work.  Below  the  city  many  cultivated 
fields  entirely  submerged.  Rock  Island  111.,  26th,  river  17.5  feet  above  low  water 
mark ;  large  portion  of  the  city  under  water  ;  west  of  Ninth  street  a  large  nmnber 
of  houses  floated  about  from  their  foundations,  200  families  were  driven  from  their 
houses ;  all  the  western  portion  of  the  city  appeared  like  a  lake  dotted  with  roofs  of 
houses.  The  Rock  Island  car  shops  were  surrounded  by  water  and  the  employes 
were  carried  to  and  from  their  work  in  row  boats.  The  loss  to  private  propert  y  alone 
is  estimated  at  over  $100,000.  Burlington,  Iowa,  26th,  all  the  bottom  lands  opposite 
the  city  flooded,  causing  vast  damage  to  growing  crops ;  river  over  8  miles  wide.  A 
vast  area  of  fine  farming  country  between  Burling  and  Iowa  River  completely  sub- 
merged ;  crops  almost  a  total  loss.  On  the  Illinois  shore  the  water  extended  nearly  4 
miles  into  the  interior,  covering  the  entire  tract  of  the  bottom  lands  ;  loss  to  agricult- 
ural interests  very  great.  Montrose,  Mo.,  bottom  lands  above  the  town  completely 
inundated,  causing  great  damage  to  crops.  Keokuk,  29th,  river  18  feet  2  inches  above 
high  water  mark.  All  railroad  communication  interrupted  ;  railroad  shops  completely 
surrounded  with  water.  Alexandria,  Iowa,  23d  to  25th,  highest  water  since  the  great 
flood  of  1876.  Southern  part  of  the  city  partly  submerged  and  the  bottom  land  in  that 
vicinity  covered  with  water,  causing  great  damage  to  growing  crops.  A  large  quan- 
tity of  wood  was  swept  away  from  Watson's  Island,  which  was  entirely  covered  with 
water.  On  June  30th,  at  3  a.  m.,  the  Sny  levee,  below  Quincy,  111.,  broke  between  East 
Hannibal  and  Cincinnati  landing.  The  crevasse  during  the  day  obtained  a  width  of 
half  a  mile.  Fully  200,000  acres  of  the  finest  farming  land,  all  under  cultivation,  was 
flooded.  The  levee  protected  a  piece  of  country  40  miles  long  by  from  4  to  10  miles  wide. 
Three  persons  were  drownea.  Much  stock  was  lost  and  great  damage  done  to  corn 
and  hay,  the  wheat  having  generally  been  harvested.  Estimated  loss  over  $100,000. 
Oregon  and  Washington  TcrritoJ-iy,  27th  to  30th,  lowerpartof  of  Portland,  Oreg.,  flooded; 
many  streets  and  stores  flooded ;  much  damage  to  growing  crops  in  Lower  Columbia 
and  Willamette  valleys.  30th,  the  bottoms  between  Clackamas  River  and  Oregon 
City  overflowed,  doing  much  damage.  Sauvies  Island  and  Columbia  slough,  and  all 
farms  on  west  bank  of  Willamette  river  completely  submerged.  The  town  of  Free- 
port,  Wash.Ty.,  and  all  surrounding  flat  country  under  water,  driving  residents  to  the 
hills  for  safety.  The  whole  country  around  Monticello,  Wash.  Ty. ,  submerged,  doing 
much  damage  to  growing  crops.  26th  to  30th,  three  miles  of  railway,  between  the  Dalles 
and  Celilo,  under  water.  29th,  unprecedented  flood  in  Cowlitz's  River,  Wash.  Ty. ,  water 
3  feet  higher  than  ever  before  known.  At  railroad  bridge,  20  miles  above  its  mouth, 
river  16i  feet  above  low  water.  Northern  Pacific  Railway,  between  Kalama  and  Cow- 
litz, under  water  for  a  distance  of  15  miles.  Lewiston,  Idaho,  27th,  Snake  River  4 
inches  above  extreme  high  water  of  1876.  30th,  Wallula,  Wash.  Ty.,  river  at  a  stand,  1 
foot  and  11  inches  below  high  water  of  1876.  Skagit  river.  Wash.  Ty . ,  (no  date  given), 
hio'her  than  ever  before  known.  The  dike  on  the  river  broke,  doing  great  damage  to 
crops.  June  30th,  at  Portland,  Oreg.,  river  reached  27  feet  4  inches  (withm  1  inch  of 
high  water  of  1876),  overflowing  Front  and  First  streets,  doing  many  thousand  dol- 
lars' worth  of  damage.  The  Dalles,  Oreg. ,  2Sth  to  28th,  all  of  Front  street  under  water, 
flooding  tbe  principal  hotels  and  stores  of  the  city.  28th,  river  above  high  water  of 
1871  and  near  that  of  1876  ;  greater  part  of  railway  track  under  water ;  loss  and  dam- 
age by  flood  very  great.  _  ^      .        ^  ^  x- 

Droiu/hts.—Neiv  Jersey,  exceedingly  severe  in  Bergen,  Passaic,  and  Essex  Counties. 
30th,  Hackensack  and  Mount  Claire,  water  for  domestic  purposes  very  scarce.  Atco, 
very  dry,  crops  much  iuiuied,  wells  failing.  SomerviUe,  drought  forpast  two  months, 
very  iniurious  to  hay.  Freehold,  very  dry,  crops  sufl:ering.  New  Hampshire,  13t^  to 
20th,  Auburn,  very  severe.  Nciv  York,  30th,  Hector,  drought  very  severe  White 
Plains,  "drought  commenced  on  last  day  of  April  and  has  continued  to  July  1st,  during 
which  time  (62  days)  only  1.43  inches  of  rain  fell ;  all  vegetation  is  suffering  severely. 
Geornia,  23d,  Augusta,  very  severe,  injuring  gardens  and  crops.  Kansas,  15th,  Cres- 
weli;  small  streams  nearly  all  dry.  Maryland,  28th,  Sandy  Springs,  wheat  crop  very 
poor,  owing  to  severe  drought.  Massachusetts,  26th,  Springfield,  vegetation  suftering. 
Connecticut  river  very  low,  only  13  inches  above  low  water. 

Bain  fall  durinn  May  received  too  late  to  he  used  in  May  Beviexv— Arizon  a :  Whipple 
Barracks,  Fort  Lowell,  Fort  Bowie,  Fort  McDowell,  Fort  Verde  Fort  Apache,  and  1  ort 
Moiave,  0.00;  Wickenburg,  0.17.  California:  Benicia  Barracks,  0.84;  Angel  Island, 
1.14;  Alcatraz,  0,95;  Presidio,  S.  F.,0.88;  Fort  Yuma,  0.00;  Fort  Gaston,  3.48;  Fort 
Bidwell,  1.38.  Colorado  :  Fort  Lyons,  1.09.  Dakota  :  Fort  Randall,  6  21 ;  Fort  Stev- 
enson, 3.29;  Fort  Sisseton,  3.50;  Fort  Sully,  1.88 ;  Fort  Totten  4.38 ;  1  ort  Hale,^^^^ 
Idaho  :  Fort  Lapwai,  2.40.  Montana :  Fort  Benton,  1.54  ;  Fort  Shaw,  2..,6 ;  I  ort  Ellis, 
7.13;  Fort  Logan,  2..58 ;  Fort  Assiniboine,  0.79.  Nebraska  :  Camp  Sheriden,  1.60. 
Nevada:  Fort  McDermitt,  0.39.    Oregon:  Fort  Stevens,  4.91;  Fort  Klamath,  1.24, 
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Fort  Harney,  0.72.    Texas:  Eio  Grande  City,  1.64;  BrownsviUe  156  Wa'^lhinfm, 
Territory  :  Fort  Canby,  5.22;  Fort  Townsend  2.20;  Neah  BaJ^6.62-  BainbrS 
and,  3.20.    Wijoming :  Fort  Fred  Steele,  0.78.  ^'       '  "^^"^''nage  Isl- 

relativt:  humidity. 
The  percentages  of  mean  relative  humidity  for  the  month  rano-e  as  follows-  New 
England,  from  62  to  86  ;  Middle  Atlantic  states,  57  to  87  ;  Sonth  Atlantic  stares'  4 
80;  Eastern  Gulf  states,  65  to  77;  Western  Gulf  stated,  68  to  73^0^0 
Tennessee,  61  to  72  ;  Lower  Lake  region,  63  to  73  ;  Upper  Lake  region,  68  to  81  •  Un- 
per  Mississippi  valley,  63  to  69;  Missouri  valley,  62  t^69;  Eed  IJiver  of  the  North 
valley,  75 ;  Eastern  Eocky  Mountain  slope,  20  to  68;  Eio' Grande  valley,  49  to  74 
Plateau  districts,  17  to  43 ;  California,  36  to  76 ;  Oregon,  39  to  63.    High  ^stations  re- 
^tMigtS!;8l3ferS^  ^"^^^^^^^  ^^^^  ^8.2;  Mo^t 

WINDS. 

The  prevailing  direction  of  the  wind  during  the  month  of  June,  1880,  is  shown  bv 
ffrHTioV^  7'^^  *^i" on  chart  No.  Il"  The  prevailing  direction' afong  tie  en^ 
tire  Atlantic  slope  and  m  the  Lake  region  was  southwest ;  in  the  great  centrafvallevs 
south  ;  In  Texas,  southeast ;  To  the  westward  of  102"  W.'the  prevaiUn^directkm  wa^ 
northerly  to  the  northward  of  the  parallel  40°,  and  sonthwest'erly  to  the  soutl  w  r  ol 
that  parallel.  The  prevailing  directions  on  Mount  Washington,  NW. ,  and  Pike'Ipeak 
bW.,  were  normal.  '         "^<-  » x  «ai5., 

nf'^i't^r™'™  ^^!°'''l^^f  '■'^^  generally  given  in  the  description  of  the  areas 

of  low  pressure  The  following  are  the  maximum  velocities  exceiding  50  nnk^  per 
hour  that  have  been  reported  during  June,  1880:  Madison,  Wis.,  50  8. ;  Sail  Loi^^^ 
52  S.;  Dodge  City,  52  NAV. ;  Kittvliawk.  52  NE.  ;  Dolaw'iro  r>  Tikw ite  ",i  mv  1 
Breckenridge,  56  NE  ;  Portsiuouti;.  N.  C.:..i  NW.  (iuah" '^'^  I^V  ^ N ;  I^itK" 
N.  ;  Cape  Henry,  64  NW. ;  Mount  W,-,sl,ingt.ni,  70  NW..  and  Piko-s  Ponk  ?•>  S\V 

rotaZ_mo!,'«H«i.teo/ -The  following  aiv  ainoni;  the  lai-est  total  inovenionts  in 
the  various  districts:  Pike's  Peak,  12,'.i7S  ;  C'ai)o  Look(iut  l->'»40-  N.irtl,  1>I-  t(    i-  -^n^ 

^669;  La  .h^silla.  i^^^rtH^Z::^  ^'t^I^^,  ^^t^^'^'^^V^t^ 

Tex-r  was?!"  K *"|'";^^  '"-  ■'--n"!  .'f  (he  tornado  at  Savoy,  Fannin  (^ulntv, 
1  ,,      ;      1     1       '       "  ' '"'  ^'  '-^  I'-'View  :  .Mnmt  10     m.,  Mav  2Stli.  ISn),  two 

W  ,      If-  "1"^"^  I'  ":m  sk.  and  (h.-  other  iVoni  I  ho  NW.')  mot  SAV.  of  the 

ion         no'  V''''''^'';'^^^-='^''''"''':-''>-''^"-''^<ii'-'-''i^ 

h    1  ,  V  ,  .  V'      "•'  "  ■■'^"V"  The  tornado  lefMl,,.  earn,  N.  of 

).V  lir.  V  '    !  ,   whw'l'  ,  1"  '"'"^^li"  ''•ll"^v.".l 

si'viv  vv,',M,,.l    1  "  '  'iiiiniUMl  Novcral  hours.     I  wclv(>  persons  were  killed  and  over 

The   I  I         1  ■■'  'I'        U-M-\.,  48  in  niiniher.  was  doNlroyed 

Inn,.'  1ll,"'l'i'r,',"'^  '.'"'.Ii'i;;-  prairie  wi(li  no  nal  ive  tiniher.     Saint  Louis,  Mo., 

;|n.u  1 1  s  ,  u,.;  S.  wm,l  Mtlainiug.  at  1 1  a.  velocity  of  Wl  miles.  The  storm  was 
i'l-il  ii  i'liiv  I    '-^^  li.Uliliinig,  and  he.avy  rain.    One  i.erson  was  l<ilh-d  and  sov- 

(Sur  i<i;  r  ,l>l,'.  ,|.',,',.'.,''''     """V"'-;^  unroofed  and  inneh  dainage  .lon.^  to  othe)-s. 

KMh  .lunu'.  "i'Y'''""         ■^"iK'i  <-it.V.    roltawattamie  Countv.  Iowa, 

eonn'lv  lU'sTr.  vi       v  \''!  / 1'-  "  '^^V,''"'  ''!''V"«''        soiitlieastorn  j.ortion  ot  the 

Win  r'l  ,1  ■  1  '^"^  lung  ,u  Us  path,  which  aver.agedal.ont  a  half  mile  in  width, 
cist  UH    ! '  I'""'  ••'l'l"-.'"m..'e.  wen^  lirst  ol.servod  fonninu'  both  in  (he 

Sch  ™  i^^^^^^    ,.v     '  ;^'7'-  '1";.V  ''^"n.-  (ogelheraud  form.Ml  a  conical  shaped  clo.ul. 

meiccd^  ^  At  o  .  n         .Imvnward  (o  (1  arlh.  wh,.,,  Ih..  work  of  devaslalion  con,: 

moucui.    Al  oiK^  ilari^,  a  (anner  s  house,  surrounded  by  a  Ci-iil  I'euce  win  ."n  ri,..l  „„* 

ville  MoJr:,-  ro  Mhm";;  "Tl,h  nonjin  aecon.paniedil.  lilowns- 

t/ion  to  l>niMi„,  'yiiin.  H()i,i,  IKIi,  v  .-i-y  violenl  wind  sloni,  causing  g,(-a,ldes(r,ie- 

IH     ,  ,      I      m!^  1"'!''^""  '^P'"-!'".  M"">'oe  Conntv.  Wi.seonsin, 

olh..'r  l,ni l.  i  ,,  rV  ''"■•'•'i;' Nonhweslem  Kailroa.l  blown  <l.,w'n  a„d  sevrai 

H(  ri  .  1  n  m^    <!lend:Mo,()hio,  I  Kh.H  p.  „,.,  violent  win.l  and  rain 

m  Vi  inTio.  l.-...n  SW.  (o  NK.    Scarcely  a  dwelling  remained 

Manf  .  rth.r  ,?rr  L^^u  "M"-'.o)od  or  twisted  oil'  noar  t1,e  ground. 

JVlanj  ot  the  largest  bmldings  were  torn  to  pieces  and  heavy  objects  carried  long  dis- 
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tances.  ^  Loss  to  buildings  estimated  at  $80,000.  Near  Springdale  tlie  daniage  was 
proportionately  severe,  15  buildings  were  either  badly  injured  or  completely  destroyed 
and  several  animals  killed.  At  Evendale  six  buildings  were  wrecked  and  five  animals 
killed.  In  the  vicinity  of  Montgomery,  several  buildings  destroyed,  and  scores  oi 
trees  uprooted  or  twisted  off.  At  Venice  and  Symmes  Corner,  Butler  County,  the 
destruction  was  particularly  severe ;  acres  of  timber  were  shorn  of  their  branches ; 
fields  of  grain  in  the  shock  were  scattered  in  every  direction ;  large  orchards  were  com- 
pletely destroyed ;  dwellings  and  out-buildings  were  either  unroofed  or  entirely  blown 
down.  Between  50  and  60  buildings  were  badly  injured  or  destroyed  and  several  ani- 
mals killed.  The  heavy  iron  bridge,  113  feet  long,  spanning  Indian  creek,  was  whirled 
from  its  abutments.  Two  other  heavy  bridges  in  the  vicinity  were  similarly  destroyed. 
Numerous  chickens  and  turkeys  were  found  dead  in  the  path  of  the  storm,  with  the 
feathers  completely  stripped  from  their  bodies.  The  noise  accompanying  the  storm 
was  described  as  terrible,  resembling  the  report  of  a  large  cannon  in  its  reverberations. 
In  Morgau  township  the  storm  was  very  severe ;  buildings,  fences,  and  trees  were  dam- 
aged to  the  extent  of  about  $20,000.  At  Miamiville  the  storm  left  the  town  in  ruins. 
The  large  covered  bridge  over  the  Little  Miami  river  was  swept  away.  Riverside, 
Del.,  12  p.  ni.,  violent  Vvind  storm  causing  great  damage  to  peach  orchards,  several 
buildings  demolished.  At  Middletown,  Del.,  the  roof  of  the  National  Hotel  was  lifted 
and  carried  half  a  mile;  many  other  buildings  badly  wrecked,  and  several  peach 
orchards  entirely  destroyed.  Shelby ville,  Ind.,  14th,  p.  m.,  very  violent  tornado; 
many  buildings  destroyed  and  great  damage  done  to  farm  property,  one  person  killed. 
The  storm  moved  from  SW.  to  NE. ;  path  very  narrow.  New  York  City,  14th,  p.  m., 
very  heavy  wind  storm,  many  buildings  unroofed  and  otherwise  injured ;  storm  con- 
tinued for  about  15  minutes.  At  Paterson  and  Newark,  N.  J.,  buildings  were  dam- 
aged to  the  extent  of  $25,000.  * 
Waterspouts. — Cape  Henry,  12th,  6  p.  m.,  three  distinct  waterspovits  were  observed 
at  sea  200  yards  from  station,  moving  southeastward  with  extreme  rapidity,  disappear- 
ing when  about  two  miles  below  station.  The  spiral  motion  in  each  spout  was  from 
left  to  right.  Fort  Barrancas,  Fla.,  2d,  10.10  to  10.50  a.  ni.,  four  miles  from  shore 
moving  slowly  southeastward. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  June,  with  the 
telegraphic  reports  for  the  succeeding  24  hours,  shows  the  general  percentage  of  verifi- 
cations to  be  as.l  per  cent.  The  percentages  for  the  fonr  elements  are :  Weather,  87.7 ; 
direction  of  the  wind,  88.5;  temperiiture,  88.6;  barometer,  90.0  per  cent.  By  geo- 
graphical districts  they  are :  For  New  England,  86.6;  Middle  states,  87.1;  South  At- 
lantic states,  92.5;  Eastern  Gulf  states,  91.9;  Western  Gulf  states,  92.6;  Lower  Lake 
region,  89.9;  Ux)per  Lake  region,  86.0;  Tennessee  and  the  Ohio  valley,  90.4;  Tipper 
Mississippi  valley,  85.2 ;  Lower  Missouri  valley,  83.4 ;  Northern  Pacific  coast  region, 
77.0;  Central  Pacific  coast  region,  100. 0;  Southern  Pacific  coast  region,  100.0.  There 
were  12  omissions  to  predict  out  of  3,690,  or  0.33  per  cent.  Of  the  3,678  predictions 
that  have  been  made,  82,  or  2.23  per  cent.,  are  considered  to  have  entirely  failed ;  99, 
or  2.69  per  cent.,  were  one-fourth  verified;  348,  or  9.46  per  cent.,  were  one-half  veri- 
fied; 345,  or  9.38  per  cent.,  were  three- fourths  verified;  2,804,  or  76.24  i)er  cent.,  were 
fully  verified,  so  far  as  can  be  ascertained  from  the  tri-daily  reports. 

Cautionary  signals. — 89  cautionary  signals  were  displayed  during  the  month,  of  which 
76,  or  85.4  per  cent.,  were  justified  by  winds  of  25  miles  per  hour  or  over  at  or  within 
a  radius  of  100  miles  of  the  station.  12  off-shore  signals  were  displayed,  of  which  8, 
or  66.7  per  cent.,  were  fully  justified ;  9,  or  75.0  per  cent.,  as  to  direction;  10,  or  83.3 
per  cent.,  as  to  velocity.  101  signals  of  both  kinds  were  displayed,  of  which  84,  or 
83.2  per  cent.,  were  fully  justified.  The  above  does  not  include  signals  ordered  for  50 
display  stations,  where  the  velocity  is  only  estimated.  117  cases  of  winds  of  25  miles 
and  over  per  hour,  from  scattered  stations,  were  reported,  for  which  signals  had  not 
been  ordered.    11  signals  were  ordered  late. 

NAVIGATION. 

In  the  table  on  the  right  hand  side  of  chart  No.  Ill  the  highest  and  lowest  stages  of 
water,  as  recorded  on  the  river  gauges,  occurring  during  the  month  of  June,  1880,  at 
Signal  Service  stations,  are  given  with  the  dates  of  the  same.  The  following  is  a  gen- 
eral r<5sum6  of  the  condition  of  the  rivers  during  the  month.  The  Red  River  at  Shreve- 
port  rose  slowly  from  9  feet  on  the  1st  to  17  feet  on  the  20th,  and  fell  to  14ifeet  by  the 
30th.  The  Arkansas  at  Little  Rock  remained  very  low  and  almost  stationary  through- 
out the  month.  The  Missouri  at  Yankton  rose  from  6  feet  on  the  1st  to  10  feet  on  the 
5th,  but  fell  to  about  4 J  feet  by  the  10th;  on  the  13th  a  second  rise  set  in  which  con- 
tinued to  end  of  month,  when  the  water  reached  12  feet ;  at  Omaha  it  rose  from  9  feet 
on  the  1st  to  12  feet  on  the  6th  ;  fell  slowly  to  10^  feet  by  the  13th,  and  afterward  rose 
to  16  feet  2  inches  (or  2  inches  above  danger  line)  by  the  HOth ;  at  Leavenworth  it  rose 
from  about  8^  feet  from  1st  to  3d  to  12  feet  on  the  7th ;  fell  to  10^  feet  on  the  13th,  rose 
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to  14  feet  by  the  22d,  and  remained  almost  stationary  to  end.  The  Mississini-.i  at  Rmnt 
Paul  rose  from  7  feet  on  the  1st  to  15  feet  3  inches  on  the  17th,  pSsfng  thTdan^er  1?^^^ 
m  feet  on  the  15th ;  from  the  17th  it  fell  slowly  to  9  feet  on  the  30th ;  at  La  Crosse  it 
remained  almost  stationary,  abont  5  feet,  until  the  5th,  Avhen  the  rise  set  in   by  tht 

^m^.^^tr  i'^  ^^'^-f  ^'^'^^  ^  ^^^^^^  ^^^^^^  it  ^■'^ll  to  9  feet  5  inches  by  the 

30th;  at  Dubuque  it  remained  almost  stationary,  about  9^  feet,  imtil  the  7th  when  it 
commenced  to  rise  slowly,  and  passing  the  danger  line,  21  feet  10  inches  on  the  21st 
reached  22  feet  8  inches  on  the  23d,  after  which  it'fell  to  181  feet  by  thl  sOtt-^at  Daven- 
port It  remained  almost  stationary,  about  8  feet,  until  the  15th,  wherthe  rise  set  in 

Mat  Tw  f^l'iV 'T'  7 1'^r  '^.i'  18  feet  5  iSes  on  the  leth! 

Maj.  D  W.  Fhig  er,  U  S.  Army,  at  Rock  Island  Arsenal,  gives  the  highest  water  f  above 
2^75iof^.^S^^  Rock  Island  bridge  17.15  feet  onthe  26th,  antlat  MoUne  ffid^e 
22.75  leet  on  the  2otli  and  26th.  He  says :  "This  is  the  highest  water  of  which  the?e 
is  any  certain  record  along  this  portion  of  the  Mississippi  river,  and  it  is  cTrta^ulv  the 
highest  water  that  has  occurred  since  1851.  According  to  the  bes?  evidLce  I  can  oh- 
tain  this  high  water  was  along  the  Rock  Island  rapids  generally  l.OS  feet  Mo  her  than 
Jhe  nf  J  %  it  remained  almost^tationLy,  about  9*  fee'^ 

17th,  when  the  me  set  m,  and,  passing  the  danger  line,  14^  feet,  on  the  22d  reached 
18  feet  2  inches  on  the  29th;  at  Saint  Louis,  CairS,  and  Memphis  it  remi^^ned  llmS 
stataonary  throughout  the  month,  rising  slowly  towards  the  ind ;  at  S  W  and 

little  during  the  month.    The  high  water  in  th-  upper  MiWissippI  d  uW^^^^^^ 

p.opertyalong  ^lJ:.banks,^.hici^Sl5 

/ceifrr/ v.— Ill  vir\\-  oftlic  rcni;irk;ililc 
which  h-Avv  l,;.,'n  ivpintcMoir  111,.  Iiaiiks 
compilcNl  In, III  .siu  h  iiiariiic  icpni  ts  as  ]i 

W  »  i  ^"^'  '"!"r  ■'."•f'''"-"l'\U'<'Ml  notes  are  of  interest :  Maritime  Keiiister, 

June  9th  .     IJie  past  winter  in  sonthern  (Jrecnland  liasbeen  very  sevoro  and  tliosnrin.- 
very  stormy."    Loudon  Tinu's,  .Inn,'        The  wint.T  of  lS79-'8()  in  l.vlanll  v'',\  llliUt' 
T      -  .    ,  discliar,;;vs  of  polar  iceliolds  and  ic,-b,M"'s  .since 

440  !«/•  w    ■    Large  iceberg  reported  by  st.-amer  Nederian.l,  June  2Lst,  in  4()"  12'  N 
44°  18  W.,  is  probably  one  of  the  most  southerly  ever  reported  in  that 


pressure  low;  early  and 
March,  1880.    '        •  " 
■I'  1 


inmbcr  of  icebergs  and  extensix  <>  lields  of  ice 
>r  Newfoundland,  tlie  following  table  has  been 
i  vo  fallen  under  the  notice  of  this  ollice.  The 
It  of  auj 
•e  of  inti 
has  been 


longitude. 


Extreme  limits  of  icefield. 


East  side. 

South  side. 

West  8ido>. 

Date. 

W.  long. 

Date. 

N.  lat. 

Date. 

"W.  long. 

20 
10 
30 
18 
2 

47  00 
40  00 
45  »6 
45  10 
44  00 

23 
22 
27 
21 
21 

44  00 
42  30 
42  flO 
40  35 
40  12 

23 
24 
2 
31 
21 

40  10 

49  36 
.-50  00 
r>4  00 
55  25 

„  Y<>ar  1880, 

Fobrnaiy  , 

March  

April  :: 

May  : 

Juno  


I'lital  inim- 
bcrrHtiiiuv- 
tcd  iiH  j)or 
Bchodulo. 


Number. 


DimoiiBioiis  of  large  bergs. 


Height. 

Length. 

Kxtromo. 

Monn. 

Extreme. 

Moan. 

Foot. 

Foot. 

Koot. 

Foot. 

nofl 
120 

125 
07 

500 

240 

3(10 

300 
400 

ISO 
210 

15, 840 
3,  040 

3,800 
1, 300 
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Contrary  to  the  popular  opinion  in  this  respect,  these  enormons  fields  of  ice  do  not 
lower  the  temperature  of  the  Atlantic  slope,  which  in  its  entire  extent  from  the  Cana- 
dian Maritime  Provinces  to  Florida  has  experienced  during  May  and  June  mean 
temperature  decidedly  above  the  normal. 

High  Mfl!es.— Galveston,  Tex.,  12th,  large  portion  of  east  part  of  island  submerged. 
Cape  Lookout,  N.  C,  16th  and  17th.  Fort  Macon,  N.  C,  18th.  Portsmouth,  N.  C,  15th 
and  17th. 

TEMPERATUEB  OF  WATER. 

_  The  temperature  of  water  as  observed  in  rivers  and  harbors  at  Signal  Service  sta- 
tions, with  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on 
the  left-hand  side  of  chart  No.  II.  At  the  following  stations,  the  thermometers  being 
broken,  prevented  observations  on  the  dates  given :  Chicago,  11th  to  17th ;  Duluth, 
6th  to  16th;  Savannah,  2d  to  25th.  The  report  from  Piinta  Rassa  haa  not  been 
received. 

ATJIOSPHEEIC  ELECTEICITY. 

T7tM«<^«'-stoms.— New  England,  1st,  2d,  6th,  7th,  11th,  12th,  13th,  14th,  16th,  17th, 
21st  to  30th.  Middle  Atlantic  states,  1st  to  3d,  6th  to  14th,  16th,  17th,  21st  to  30th. 
South  Atlantic  states,  1st,  2d,  3d,  6th,  7th,  8th,  9th,  11th  to  16th,  25th,  30th.  Lower 
Lake  region,  6th,  9th  to  14th,  25th  to  30th.  Upper  Lake  region,  1st  to  6th,  9th  to  15th, 
18th,  19th,  23d  to  30th.  East  Gulf  states,  1st  to  15th,  19th  to  30th.  West  Gulf  states, 
1st,  2d,  5th,  6th,  9th  to  16th,  20th  to  30th.  Ohio  valley  and  Tennessee,  2d,  6th,  11th 
to  14th,  19th  to  30th.  Upper  Mississippi  and  Lower  Missouri  valleys,  1st  to  30th. 
Eastern  Rocky  Mountain  slope,  4th,  12th,  17th,  18th,  20th  to  25th,  29th,  30th.  Arizona, 
19th,  20th.    Oregon,  10th.    Washington  Territory,  7th. 

Auroras. — On  the  12th  the  aurora  was  observed  in  New  Hampshire  and  Wisconsin, 
and  at  Vevay,  Ind.  Cloudy  weather  in  the  Lower  Lake  region  probably  prevented 
observations  in  that  section.  On  Mount  Washington,  at  8  p.  m.,  faint;  color,  pale 
straw.  Milwaukee,  from  8  to  9  p.  m.,  faint ;  color,  pale  blue,  changing  to  indistinct 
orange;  altitude,  about  10°;  no  motion.  Vevay,  lud.,  until  1.30  a.m.  of  the  13th ; 
altitude,  about  45°  ;  faint  flashes  of  white  light,  alternating  with  faint  pulsations  of 
crimson  color.  On  the  15th  auroi-al  displays  occurred  from  Maine  to  Dakota.  Gar- 
diner Me.,  not  visible  at  9,  but  quite  bright  from  11  p.  m.  to  1  a.m.  At  Montreal, 
Can.,  auroral  display.  Burlington,  Vt.,  faint,  with  distinct  dark  segment,  from  11.15 
p.  m.  to  12.15  a.  m.  of  the  16th.  Milwaukee,  from  8 to  9  p.  m.,  fromN.  to  W. ;  faint; 
altitude,  about  5°  ;  color,  well  defined  blue,  shading  into  orange  at  the  horizon ;  mo- 
tionless, except  slight  tremor  in  blue  light.  Escanaba,  9  j).  m.  to  10.15  p.  m. ;  arch  of 
pale  yellow,  extending  from  45°  to  60°  azimuth;  altitude,  about  20°.  Pembina,  9  p. 
m.,  faint,  but  indistinct,  owing  to  bright  moonlight;  16  th,  display  reported  from  Ver- 
mont to  Iowa.  Birrlingtou,  Vt.,  from  midnight  to  12.30  a.  m.  of  the  17th  ;  faint,  no 
definite  characteristics.  Escanaba,  8.45  p.  m.,  of  increasing  brilliancy  till  9.30  a.  m., 
then  gradually  fading  away ;  disappeared  at  11  p.  m. ;  well  defined  beams  of  2° 
breadth,  reaching  an  altitude  of  45°;  color,  pale  yellow.  Thornville,  Mich., from 
9.30  to  10  p.  m.,  faint ;  slight  movement  of  rays  from  E.  to  W.  Monticello,  Iowa,  dis- 
play at  lip.  m.  Isolated  cases  of  displays  occurred  as  follows:  Gardiner,  Me.,  18th, 
from  1  a.  m.  to  2.30  a.  m.  ;  extent,  45°  from  N.  to  NE.,  resembling  the  light  of  the 
rising  moon.  Burlington,  Vt.,  14th,  faint  from  11.15  p.  m.,  till  after  midnight ;  bright 
arch  of  light.  Burlington,  Vt.,  27th,  from  12  to  12.25  a.  m.,  bright  arch,  with  distinct 
dark  segment,  but  no  streamers.  Milwaukee,  11th,  8  to  10  p.  m.,  faint;  extending 
from  N.  to  W.  ;  color,  pale  blue,  shading  to  indistinct  orange  at  horizon ;  interspersed 
with  dark,  hazy  streaks,  seemingly  arising  from  nucleus  of  dark  segment ;  no  percep- 
tible motion.  Pembina,  14th,  9.40  p.  m.,  to  morning  of  15th,  extent  from  180°  to255^ 
azimuth;  altitude,  15°.  One  narrow  arch,  lower  edge  well  defined,  but itpper  irregu- 
lar and  broken,  with  motion  as  of  faint  phosphorescent  flames,  rising  ftom  a  ribbon  of 
haK  smothered  fire ;  marked  intermittence  of  brilliancy.  Occasionally  quick  lumin- 
ous rays  shot  towards  the  zenith,  with  the  tremulous  motion  characteristic  of  "merry 
dancers."  The  peculiarity  of  the  display  was  the  color  of  the  arch,  which  was  uni- 
formly green,  varying  in  shade,  but  at  no  time  displaying  any  other  variety  of  color. 
Independence,  Iowa,  5th,  auroral  display.  Saint  Meinrad,  Ind.,  3d,  8  to  9  p.  m.,  in 
NW.,  faint,  extent,  35°,  altitude,  20°;  10th,  9  p.m.,  faint  on  account  of  bright  moon- 
light ;  11th,  9  to  11  p.  m.,  extent,  120°,  altitude,  30°,  diffuse  arch  of  yellowish  white. 
Bellefontaine,  Ohio,  26th,  9  p.  m.,  seen  through  rift  in  clouds.  The  most  southerly 
station  reporting  during  the  month  was  Saint  Meinrad,  Ind. 

OPTICAL  PHENOMENA. 

Solar  and  lunar  halos  were  not  very  numerous  during  the  month,  but  were  most  fre- 
quently observed  along  the  Atlantic  coast,  in  Tennessee  and  the  Ohio  valley,  and  in 
Oregon. 

Mirage. — New  London,  Conn.,  12th,  nearly  all  day  and  from  8  to  8.30  p.  m. 
50  SIG 
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MISCELLAJSEOUS  PHENOMEN-A. 

Eartliqualces. — San  Francisco,  Cal.,  24tli,  12.47  a.  m. 

Prairie  and  forest  fires.— FUie's  Peak,  4th,  7th,  8th,  11th,  14th,  16th,  19th  :  Santa  F6, 
8th  to  14th ;  Colorado  Springs,  9th. 

Locusts. — 30th,  Hudson,  Mich.,  very  numerous  one  mile  west  of  this  i^lace.  Uma- 
tilla, Oreg.,  very  numerous;  much  damage  to  gardens ;  25th,  still  very  destructive; 
5th,  Umatilla,  Oregon,  very  numerous  in  county,  doing  much  injury  to  gardens ;  25th, 
still  very  destructive.  Fort  Sill,  Ind.  T.,  10th,  large  nmnbers  of  young  grasshoppers. 
Eeno,  Nev. ,  June  18th,  have  done  considerable  damage  to  growing  grain ;  hatching  out 
ia  myriads;  north  end  of  Sierra  valley  already  stripped  of  every  green  thiug,  but  at 
south  end  the  insects  are  just  hatching  out.  Fort  Gibson,  Ind.  T.,  29th,  flying  west. 
Wiunemucca,  Nev.,  30th,  very  large  numbers  of  young  grasshoppers  in  Paradise 
valley. 

Sunsets. — The  characteristics  of  the  sky  at  sunset  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  24  hours  have  been  observed  at  aU  Signal  Service  stations.  Re- 
ports from  144  stations  show  4,255  observations  to  have  been  made,  of  which  21  were 
reported  doubtful ;  of  the  remainder,  3,374,  or  79.3  per  cent.,  were  followed  by  the 
expected  weather. 

Atmosplicrio  electricitij. — Neiv  Mexico. — Santa  F<S,  4th,  ICth  to  20th,  24th.  Colorado — 
Colorado  Springs,  23d.  Texas— Castrovillo,  1st,  6th,  25th,  29th ;  Laredo,  5th,  9th, 
12th;  Coleman  City,  15th;  Concho,  5th,  15th,  27th,  29th;  Stockton,  3(1  I2th  15th 
25th,  26th;  Fort  Davis,  6th,  11th,  r2th,15th,  25th,  26th,  29th;  Fort  McKavett  16th: 
Fort  Elliott,  15th. 

Arm)/  ?rorm.— Freehold,  N.  J.,  10th,  ruining  many  fields  of  grass  and  grain;  ITth, 
Whitehall  and  Nazareth,  Pa.,  have  destroyed  largefields  of  grass  andryo  ;  lltli,  at  and 
near  Northport,  .■nid  alonu  tlic  sIk.i-cs  ol'Great  Sonili  I!av,  Loiio- Island,  d'oino-  ^rcat  dam- 
age to  crops  ;  mil.  al  ilalcHivillc,  .-iinl  I'loni  I'lccliohl  t  o  Jh.niit  I'lcasaiit,  ',1.,  cxcoed- 
ingly  destnicl  l\ r.  K.  nl  ('(uinly,  Del.,  early  jiaii  of  nionlli,  doiiii;'  <xi\':it  (huua<;-o  to 
growing  grain  :         i  lriii|ist.  a(l  and  Islip,  \a\]i<j:  Island,  doino  mrat  <lainai;('.  ^ 

.l/,/,„r,v._:M;,,-,ui,  Ca.,  :;ijlli,  ahont.  niidni-llt.  a  l.iilliani  nu'tocn-  ai>i.carod  near  the 
/I'nilli  like  a  -real  mass  of  llic  as  lai-j;'('asa  band  and  whirliui^-  in  tlu^  air.  It  moved 
slowly  down  llio  noi  llicast  n  n  sky,  and  wlun  at  an  elevation  of  45'^nho  linht  eliangod 
<>'  I'rillianI  ivd,  |ial,'d  inio  sal'li-on,  and  Ihen  inio  all  shades  of  green.  At  an  olova- 
llieli'^hl  (lisai>peared,  and  a(  (lie  e\|iira(  ion  of  about  three  minutes  a  ter- 
rible ex  plosion  I'ollowed.  I.io-iil  was  siillieienll>  biillianl  lo  awaken  people  in  their 
houses.  AVas  observed  al  I  la  wK i ns\  i  1 1,-,  111  miles  sonlli,  and  at,  Eatontou,50  miles 
north.  Litlle  K'ock.Ark.,  1  lib,  \erv  bii-bl  :  eolor,  violel  ;  course^  from  h>  W. ;  trail 
about  10°  ]on,._;  :  •.'■.'d,  IIMi:,  p.  m.,  color, \ellow;  eonrse  from  K.  (o\V.;  trail  1,5^  lon<^ 
Maypoi't,  I'la.,  -.".M  b,  s.  |,-,  p.  m.,\erN  biiilianl  meteor;  color,  vellowisb  wbile:  course 
W.  ^1  i;.  ^  Slirewp.Ml,  -jsib,  III  p.  ni.,  vei-N  lai-v  and  brilliani:  eonrse  Irom  zenith  to 

/.oilhiral  li,ilil.  —  \:,tvy.  ( 'on  n  t  >  ,  K  a  nsas,  1  si ,  '.'d,  r.lli.Clb,  Sll,r;'(h.  NaVl'n  i\bV/\vn,r 
1t»tb,  very  bri,-bl.  Mr.Cbarles  I  tassel  bri  n  k ,  I  la  va  na ,  ( 'n  ba ,  ivporls :  Alav  Ulst,  8.30  p. 
ni.,  li-lil  bri-bl  .and  sensibly  i  n  t  erin  i  1 1  cai  ( ,  bn  I  not.  i.ii.id  or  sudden;  p.m.,axiS 
iiMdmed  lo  soiilli  about  i:,  ,a/ininllial  extension  (ll.S  lo  Kl  d,-rees)  remarkable.  June 
Ist.H  p.  111.,  li.;li!  exeeediii.;ly  briobl,  of  a,  wliitisli  bine  tint;  H.2.'')  p.m.,  inclined  to 
Houtli  b.>  ,  and  al  'J  p.m..  .l.">  ;  iiil  erniiticiice  frccineni.  and  s(Misil)i(\ ;  7Mi,  8  to  10  p.m., 
very  bn^lil,  and  exiensiv.' ;  i  ii  ( erinil  tenco  very  sensil)le;  inclination  of  axis  to  the 
soutli  ■!.>  '.   Conslant  cloudiness  li-.iin  'Jd  toCth  and  8th  to  12th. 

Sini  ,s7»;/.v.  -■rii,,  iMll,n\  in;;  ivord  ot  observations,  made  by  Mr.  D.  P.  Todd,  assistant, 
has  been  lorw.irded  b>  ri  ol.  S.  Newcoml),  Unih-d  States  Navy,  Huporiutondent  Nau- 
tical A  liiianac,  Ullicc,  Wasliingloii,  I).  C. : 
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21at,  4  p. 

22a,    5  p. 

23d,    5  p. 

28tli,  5  p. 
30tli,  0  a. 
30tli,  5  p. 


racala9. 

ITaouliB.    Many  of 

the  spots  small. 
Many  of  tbe  spots 

small. 
Many  of  the  spots 

small. 
Many  of  the  spots 

small. 
Facnlas. 
Faculae. 
Faonlae. 


^Approximated. 


Mr.  William  Dawson,  at  Spiceland,  Ind. ,  reports  :  1st,  2  groups  (low  power  and  poor 
air) ;  2d,  2  groups,  53  spots  ;  3d,  2  groups,  24  spots  ;  5th,  1  group,  2  spots ;  7th,  1  group, 
8  spots;  lOtb,  3  groups,  25  spots;  11th, 2  groups,  16  spots  ;  12th,  2  groups,  10 spots  ; 
13th,  2  groups,  7  spots ;  16th,  1  group,  7  spots,  and  2  groups,  12  spots ;  17th,  2  groups, 
26  spots;  18th,  2  groups,  54  spots;  19th,  3  groups,  62  spots;  20th,  3  groups,  85  spots; 
24th  and  25th,  3  groups,  80  spots  ;  27th,  2  groups,  45  spots ;  28th,  3  groups,  28  spots  ; 
29th,  5  groups,  26  spots.  A  large  spot  has  just  disappeared  by  solar  rotation.  Mr.  H. 
D.  Gowey,  at  North  Lewisburg,  Ohio,  reports  :  23d,  8.45  a.m.,  group;  25  th,  9.30  a.  m., 
on  SW.  quarter  near  equator. 

Mr.  F.  Hess,  Fort  Dodge,  Iowa,  reports  :  "  Ist  to  13th,  about  30  spots  traversed  the 
sun  and  disappeared  by  rotation  ;  9th,  a  new  spot,  among  extensive  faculfe,  appeared, 
which  at  10  a.  m.  of  the  11th  had  disappeared.  New  groups  of  spots  and  faculES  ap- 
peared on  the  14th  and  17th  and  remained  visible  to  end  of  month — most  numerous  on 
the  25th,  when  38  spots  were  visible. 

Mr.  David  Trowbridge,  at  Waterburg,  N.  Y.,  reports:  22d,  grou^)  visible  without  a 
telescope. 

EXTRACTS. 


[From  Natnre,  June  17,  1880.] 


A  meteorological  conference  was  held  at  Sydney  in  November  last,  the  representa- 
tives of  the  different  colonies  being  Messrs.  James  Hector  for  New  Zealand,  Charles 
Todd  for  South  Australia,  R.  L.  J.  Ellery  for  Victoria,  and  H.  C.  Russell  for  New 
South  Wales.  The  whole  question  of  weather  telegrams  was  under  anxious  considera- 
tion. The  system  in  present  operation  embraces  only  the  colonies  of  South  Australia, 
Victoria,  New  South  Wales,  and  Queensland,  but  a  resolution  was  passed  declaring  it 
desirable  to  secure  the  co-operation  of  the  Governments  of  Western  Australia,  Tas- 
mania, and  New  Zealand  in  the  system  of  intercolonial  weather  telegrams.  The  facts 
pointed  out  by  Mr.  Todd  as  to  the  great  regularity  observed  by  the  atmospheric  disturb- 
ances in  pursuing  a  course  from  west  to  east,  and  the  statement  by  Dr.  Hector  that  early 
notices  could  be  sent  to  Queensland  of  the  origin  and  progress  of  the  dangerous  and 
suddenly  occurring  cyclones  that  cross  the  northern  part  of  New  Zealand,  suificieutly 
attest  the  practicability  of  the  system  of  weather  warnings  and  their  practical  value. 
For  instance,  the  great  storm  which  wrecked  the  Dandenong  in  September,  1876, 
could  have  been  telegraphed  in  sufficient  time  to  have  prevented  the  great  loss  of 
property  which  took  place  at  the  different  ports  along  the  coast  of  New  South  Wales. 
We  have  the  greatest  pleasure  in  noting  a  deliverance  by  the  conference  to  the  effect 
that  weather  telegrams  and  forecasts  shall  in  all  cases  depend  upon  the  observations 
used  for  general  meteorological  and  climatological  statistics.  Much  emphasis  was  laid 
on  the  establishment  of  high  level  stations  with  a  more  special  view  to  the  investiga- 
tion of  the  winds ;  and  the  conference  recommended  that  there  be  established  in  each 
of  the  colonies,  upon  a  high  mountain  peak,  a  meteorological  observatory  for  the 
special  study  of  winds  and  other  meteorological  phenomena. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General,  Cliief  Signal  Officer,  U.  S.  A. 
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List  of  loards  of  trade,  chambers  of  commerce,  and  other  organisations,  apart  from  those 
directly  connected  with  agriculture,  tvMch  had  on  June  30,  1880,  appointed  permanent  com- 
to  confer  with  the  Chief  Signal  Officer  of  the  Army. 


ITame  of  organization. 


Board  of  Trade,  Buffalo  . 
Board  of  Trade,  Detroit. 


Board  of  Trade,  Clncago  

Produce  Exchange,  Toledo 


New  York  


New  York . 
MicMgan . . 


Board  of  Trade,  Baltimore  

Board  of  Trade,  Cleveland  

Chamber  of  Commerce,  Charleston 
Chamber  of  Commerce,  Memphis  . 
Board  of  Trade,  Oswego  


Minnesota  

Maryland  

Ohio  

South  Carolina. 

Tennessee  

New  York  


Committee  appointed  by  mayor, 


York. 


Chamber  ofConi; 


Board  of  Trad(^,  Iniliauapoli; 


Chamber  of  Conmiorce,  Saint  Paul. 
Merchants'  Exchange,  Saint  Louis. 


Bo.ard  of  Trado,  Da 


•uport. 


Board  (il 
Cotton  J 
Chanibr 

Chamber  of  Comln^■r^(^,  Ca 
Board  of  Trade,  Cinciuuati . 

Board  of  Trade,  Albany  


Board  of  Trade,  Dnbmiue  , 

Board  of  Trade,  Louisville  

Meteorological  Comulitte(^,  Spriiig- 
fleld. 

Meteorological  Committee,  Now- 
port. 

Chamber  (,rc„i,n, I, •,  (■,.  ( 'inrinoMl  i 
Board  (iC  Ti N.isln  ill,. 
Cotton  I'Xclmn.T,  S;,x;,n,i:ili 
Cotton  I':m  Ii:iii"c    \  ihIix  ill, 


Morchnuts'  Club,  Omaha  

Chamber  of  Commerce,  San  Fran- 
M.li'ninl„..ic,a  Committee,  Jnck- 
I'lil;,  Irriini.  Siiciety  of  Kentucky, 


Meteorological  Comraittoo,  Tndiau- 
ola. 

Cotton  Exchange,  Mobile  

Merchants'  Exchange,  Baltimoio  . 

Board  of  Trodo,  Omaha  

Maritime  Exchange,  I'liiladelnhla. 
Chamber  of  Commerce,  Los  Ange- 


les. 


Meteorological  Committee,  Sni 
dusky. 

Cotton  Exnhmige,  Norfolk  

Chomber  of  Connn(U'co,  Astoria. . 
Onal,  Iron  luid  Manufacturers'  A 
Bociatlon,  Chattanooga. 


Iowa  

Wisconsin'. . 
Louisiana. . . 
Connecticut 

Illinois'  

Ohio  

New  York.. 

Iowa  

KentueUy  .. 

JIa.ssachns(( 

Khodo  Island 

Oliiii  


Xi^braska. . .  . 

California  

Florida  

Kentucky  ... 

Tl^xn8  

Alabama  

Maryland  

Nebraska  ... 
Peinisylvania 
California.... 

Ohio  

Virginia  

Oregon  

'J'euucHseo  . . . 


Edward  Hincken,  F.  B.  Thurber,  George  W. 
Blunt,  James  S.  T.  Stranahan,  James  H. 
Frothingham. 

A.  Richmond,  G.  S.  Hazard,  J.  H.  Vonght. 
Theodore  P.  Hall,  James  Flynn,  A.  G.  Hib- 

bard. 

John  T.Lester,  J.  J. McDermid,  W.  J.  Pope. 
W.  T.  Walker,  H.  D.  Walbridge,  W.  H.  BeU- 
man. 

J.  L.  Hathaway,  J.  B.  Merrill,  E.  M.  Peck. 
Charles  F.  Johnson,  Dr.  V.  Smith,  M.  J. 

Forbes. 
Andrew  Eeid,  E.  W.  Cator. 
K.  K.  Winslow,  E.  T.  Lyon,  J.  C.  Sage. 
E.  H.  Frost,  W.  P.  Hall,'  F.  W.  Daws'on. 

B.  J.  Semmes,  T.  H.  Allen,  W.  P.  Proudfit. 

J.  L.  McWhorter,  A.  H.  Failing,  W.  K.  Hos- 
mer. 

G.  Schofield,  J.  Siddons,  H.  S.  Hebard. 

C.  H.  Farley,  SI.  N.  Eich,  Wm.  Senter. 

Hon.  P.  Hamilton,  T.  Heniy,  esq.,  F.  G.  Brom- 


Hon.  J.  C.  Fletcher,  Sanuiel  Kiugan,  H.  C. 
Wilson. 

E.  O.  Sweeney,  D.  E.  Breed,  M.  N.  Kollog. 
Web.  M.  Samuel,  George  U.  Eon,  Johi  W. 

King,  T.  Henry  Morg.an,  J.  F.  Baker,  E.  J. 

Whfi^.dge. 

J.  M.  Dal'zel,  F.  AF.  Angell,  C.  E.  Beider- 
becke. 

AV.  W.  Jones,  D.  A.  McDonald,  D.avid  Austin. 
C.  Bussey,  G.  W.  Embry,  J.  H.  Allen. 
Hon.  1I.('!.  Lewis,  J.T.tlatt. 
W.  1>.  IImUIiImv,  P.Cuhl. 

.1.  Itc  Nii  i-,  li;  Oolville,  W.S.Munson,  T.  Kel- 


K.  A.  Dui 


jr.,  J.  H.  Eeyuolds,  C.  B.  Til- 


W.  E.  Belknap,  Dr.  J.  W.  Holland,  J.  B. 
Speed. 

K.  AV.  Hand,  H.  r.  I.ei',  .T.  (1.  l!,-nton,  E.  Inger- 

»oH,  s.  i>  r....oi,^..  .\.  r,  SI,.,.,-. 

S.  C.  i;:..I..\,       W.  M;„  v,  r..  l-ineh,  T.CogO- 
shall,  I,.  I'.ChnK,-.  S.  ll.  N  oi  man,  S.  PoweU. 
AV.  S.  Munson,  A.  KiUenlnceher,  II.  Gospper. 
J.  D.  Pluukett. 


J.  E.  Boyd,  O.  n.  Collins,  O.  H.  Ballon,  W. 
Stephens. 

J.  W.  Eaymond,  AV.  W.  Dodge,  J.  S.  Taber. 

F.  Jordan. 

J.  L.  SniKh,  J.  D.  O'Loary,  S.  G.  Stevens. 

U.  J.  Iluck,  J.  II.  Dale,  1).  Sullivan,  W.  V. 
MlUiy. 

AV.  II.  Oarduer,  J.  A.  McCaw,  A.  Proskaner. 
AV.  (}.  Atkinson,  W.  G.  Loud,  O,  M.  Vesper. 
ThoR.  Gibson,  C.  F.  Goodman,  1).  S.  Barrlgor. 
E.  K.  StovcuHon,  J.  S.  Walu,  G.  W.  Griffin. 
Dr.  J.  P.  AVIduoy,  J.  do  Bavth  Shorb,  I.  W. 
Lord, 

J.  O.  Moss,  K.  B.  Hubbard,  0.  N.  Ryan. 

G.  L.  An)8,  II.  8.  nevnolds,  J.  N.  Vnuohan. 
A,  O.  Kinney,  C.  L.  Pnrkor,  J.  U.  Eobl.. 


&.  u.  liinnny,  u.  ti.  rnrKor,  u.  ii 
K.  M.  Wight,  J.  P.  Shipp,  G.  C. 
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List  of  hoards  of  trade,  chambers  of  commerce,  and  other  organizations,  ifc. — Coutiuncd. 


Name  of  organization. 


Committee  appointed  by  mayor, 
New  London. 


Board  of  Trade,  Springfield. 


Connecticut  


Society  of  Natural  History,  San 
Diego. 


James  Ktch,  E.  A.  Delanoy,  K.  M.  "Water- 
man, Leonard  Smith,  C.  "W.  Woodbridge, 
G.  T.  Marshall,  H.  S.  Bartlett. 

Frank  Fleury,  Isaac  H.  Hawloy,  E.  P.  Bur- 
Ungham,  M.  G.  Hall. 

G.  W.  Barnes,  C.  J.  Fox,  E.  J.  Buell. 


Paper  46. 

LIST  OF  MARINE  DISASTERS  ON  THE  LAKES  FOR  THE  YEAR  ENDING  JUNE 


July,  1879. 

3.  — Schooner  E.  J.  McVey,  lumber,  water-logged  in  a  gale  ou  Lake  Michigan. 

Schooner  Belle  Mitchell  lost  jib-boom  in  a  gale  on  Lake  Erie. 

Schooner  Wells  Burt  ran  aground  in  the  Detroit  River ;  released. 

Schooner  Lillie  Amiott,  water-logged  and  lost  masts  in  a  squall  on  Lake  Michigan. 

Schooner  Nevada  lest  mainsail  in  gale  on  Lake  Erie. 

Schooner  Maumee  Valley  had  foremast  shattered  by  lightning  on  Lake  Huron. 

4.  — Schooner  Bates  put  into  Manitowoc  water-logged. 

Schooner  W.  B.  Allen,  ore,  put  into  Beaver  Harbor,  leaking. 

6.  — Schooner  W.  B.  Phelps  lost  jib-topsail  in  a  gale  on  Lake  Michigan. 

Steam-barge  Chamberlain  lost  fore  and  main-topmasts  in  gale  off  Point  aux 
Barques. 

Schooner  Watertown  lost  all  canvas  in  gale  on  Lake  Michigan. 

Schooner  J.  B.  Merrill  lost  fore  and  main  gaffs ;  schooner  Ottawa,  foresail ;  schooner 

Nevada,  three  jibs  in  gale  on  Lake  Michigan. 
Schooner  Knight  Templar  went  ashore  at  Frankfort,  Mich. ;  released. 

7.  — Schooner  Ida  H.  Bloom  ran  ashore  at  Frankfort,  Mich. 

8.  — Tug  Active  sprang  a  leak  at  Oswego. 

9.  — Brig  H.  Eooney  ran  aground  and  sprang  a  leak  in  a  storm  on  Saint  Clair  River; 

released. 

10.  — Schooner  M.  S.  Bacon,  coal,  was  found  in  a  leaking  condition  on  the  east  shore  of 

Lake  Michigan. 

Steam-barge  Nelson  Mills  ran  aground  near  Walpole  Island,  Lake  Saint  Clair ; 
released. 

11.  — Schooner  S.  B.  Conklin  had  mainmast  shattered  by  lightning  at  Cleveland. 

Schooner  Chas.  Foster  ran  aground  at  Chicago ;  released. 

Schooner  Geo.  H.  Warmington  had  mast  damaged  by  lightning  on  Lake  Erie. 

12.  ^Propeller  Pridgeon,  and  schooner  Hazard  ran  aground  at  Chicago ;  released. 

14.  — Schooner  Gifford  passed  Detroit  with  foretop-mast  gone. 

Propeller  Cuba  ran  ashore  at  Lake  View,  Lake  Michigan ;  released. 

15.  _Scliooner  Golden  West  lost  most  of  her  canvas  in  gale  ou  Sagiuaw  Bay. 

Schooners  T.  P.  Sheldon,  Oneida,  and  Annie  Vought  lost  portions  of  canvas  in 

gale  on  Lake  Huron. 
Propeller  Colorado  was  disabled  outside  Buffalo  by  damage  to  shaft. 

16.  — Schooner  P.  S.  Marsh  damaged  center-board  near  Milwaukee. 

Schooner  Cheney  Ames  had  mainsail  torn  in  a  squall  on  Detroit  River. 
George  Easch,  sailor  on  schooner  Quinby,  was  drowned  at  Algonao,  Mich.,  by 
capsizing  of  a  yawl. 

17.  — Steam-barge  Ohio  ran  aground  in  Lake  Saint  Clair ;  released. 

19.— Tug  Alpena  with  barges  Northern  Light  and  Saint  Clair  ran  aground  on  a  reef 

in  the  Niagara  River ;  released. 
oo._Schooner  Guiding  Star  arrived  at  Chicago  with  mainmast  head  gone. 

Scow  Sea  Bird  sprang  a  leak  on  Lake  Saint  Clair. 
21.— Schooner  Grenada  sprang  a  leak  at  Chicago. 

23.  — Scow  Quickstep  arrived  at  MUwaukee  with  main  topmast  splintered  by  lightnmg. 

Schooners  Walhalla,  J.  &  A.  Stronach,  and  P.  S.  Marsh  sprang  a  leak  in  Lake 
Michigan. 

24.  — Schooner  Acontias  sprang  a  leak  and  lost  jib-boom  in  gale  off  Pomt  aux  Barques. 

A  large  raft  was  driven  ashore  and  several  others  broken  up  in  a  gale  on  Lake 
Huron. 
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25.  — Propeller  Canisteo  ran  agroimd  in  Detroit  Elver ;  released. 

Steamer  Toronto  ran  aground  near  Niagara ;  released. 

Schooner  T.  W.  Ferry  ran  aground  at  Saint  Joseph,  Mich. ;  released. 

26.  — Scow  Farrell,  sand,  sprang  a  leak  and  sank  at  dock  in  Detroit  River. 

Steamer  Wanderer  ran  aground  on  a  rock  near  Crystal  Bay ;  released. 
Schooner  Annie  Colman  ran  ashore  near  Grand  Marias ;  total  loss. 

27.  — Schooner  New  Dominion,  sand,  struck  a  rock  and  sank  near  Limekiln  Crossinff  • 

raised.  ° ' 

28.  — Propeller  W.  T.  Graves  ran  aground  inside  Tui'tle  Island  light:  released. 

Barge  Eliza  ran  aground  on  Dimldrk  Reef ;  released. 
31,— Barge  Buckhout  ran  aground  at  Bay  City  ;  released. 

August,  1879. 

3.  — Sail-boat  Humming  Bird  lost  deck  load  of  shingles  m  a  squall  on  Lake  Hui-on. 

Propeller  City  of  Fremont  was  sUghtly  damaged  by  Ho-htning  near  Sault  Ste 
Mane.  ^  o 

4.  — Propeller  Avon  ran  aground  at  Chicago ;  released. 

Schooner  Jane  Bell  ran  aground  at  Lake  Saint  Clair  flats ;  released. 

5.  — Steam-barge  Leland  ran  aground  on  Peche  Island,  Lake  Saint  Clair ;  released 

Schooner  Two  Fannies  arrived  at  Chicago  with  canvas  damajred  audforetoij-mast 
head  gone.  ^ 

6.  — Schooner  Martha  ran  ashore  at  Waukegan,  111 ;  released. 

Schooner  W.  B.  Allen,  grain,  went  ashore  on  Point  au  Pelee  Ishmd  Lake  Erie  • 
released.  ' 

Barge  Susan  Ward  lost  mast  and  sail  in  a  squall  on  Lake  F>rie. 

Schooner  E.  W.  Rathbun  and  scow  H.  Moore  each  lost  iib-lux.iii  in  a  "a]v  on 
Lake  Huron. 

8.— Steam-barge  Nelson  Miller  ran  aground  on  Grassy  Island,  Del  roil  i;i\  c  r  ■  n  U "iscd 
10. — Barge  Sunbury  was  towed  into  Detroit,  watcr-looo-cd. 

Schooner  Regulator  arrived  a(.  ("hieano  Irakint;-  IkuIIv. 

Schooner  Geo.  H.  Seaver,  waler  lo-L^ed  in  ^ale  on  I.aUe  :\Iiehi'>-an. 

Tng  Mayflower  lost  shoe  in  b.'avy  weallier  on  Lake  I'aie,;  the  har-'o SpaiiUlin.<-  in 
tow  waler-lo^o-ed  and  sank  ;  (dial  loss.  " 
12.— Sidioiaier  Maiy  ,\nne  eapsi/ed  oulside  (li'and  ll.aven:  lolal  loss. 

SelM.oner  Mediator  kisl  soin,'  eanvas  in  a.  blow  ,ni  .Lak.^  llnron. 
l.i.-S,  Iiooner  Iv  ll:ill,e,,al,  S|nan-  a  leak  and  sank,  !.:ike  Oiil.ario;  value  M  .^OO, 
14.-.^,.,w  I  Vankie  Wilcox  arrived  al  .Mihvanluv  wiih  l.uv  and  main  .sails  ...,„,. 

rropeller  .Mll^^.■,,lkec,  .sell  ler, Maria,  .M.arlin.  ,.r,.|ieller  K'n.ssi.a  and  .sreani-lKUVo 

^  \\  ctniore  a-ronnd  a,|,  Chicago. 

Schooner  ^'ew  Dominion,  lost  mainmast,  ma  insail,  and  small  boat  in  -  a  U-  on  Lako 
Erie. 

Propellci'  Kinkardinc  rati  aground  on  the  shoals  near  Grenadine  Lsland,  Saint 
I.awrcaice  l,'i\(r;  iidcascd. 

IG.  Schooner  1!.  I  '.  \\  .id,,  w.is  I  owed  into  Milwaukee  wator-logged. 
Sehooni  r  Alleghany  ran  .ashore  on  Racino  Point ;  released." 

Me.aiiK  I  \oi  I  h  wesi  h.nl  w  heel-house  broken  in  by  a  heavy  ,sea  on  Lake  Erie. 

Me.im  li.ir._;e  Clas-ow  w  .1 1 ei--logge(l  in  ji  nr..,,l„  „„  i,.,ke  Huron. 

fschMoiier  ,  ..,\nou,  r  run  aslioiv  in  a  gale  at  Rock  Kails,  L;,,ke  Huron. 

^'"l  lannali  and  .1  sieani  ,sl one-pick.T  went  ;(,shore  in  a  gale  .at  Korestvillc. 

1(,._S,.  „„,ne,-  I  u,,  I  am, M  S  ,,,,,  .a-ronnd  in  Delroit  b'iver;  released. 

'  ■  <  'iaul,u,l  ,,,M;,nga  le;ik  on  L.ake  Krie. 

l.ai-e  \  ,  i,,,'r  u  c,i(  ..shoivon  I'oinl.  au  Pele.'  I.slmid  :  released. 

Nc.inier  (  il  y  ol  I'remonI  ran  aground  at  Dnnnniond's  Island  ;  releas(Ml. 
i«     Tj'"''^''n         "  '''^  '""ed  inio  Detroit  in  a  wa.ler-loirir,.,!  condilion, 

IH.  — 1  l  opeller  Si .  CiUierines,  railroad  iron,  Htnick  a,  rock  and  s.mk  in  Lake  Saint 

Jvonrs  ;  i-a,iHed. 

''^'rX'iselP^  '"  ^'■^»>*'^!i'\  I'lit-in-H.ay  l.slands; 

20.  — Schoon(^r  S.  Wa,(,son,  coal,  ran  ashore  on  Itois  Itlane  I.shin.l;  released 

Schooner  C.anlon,  wheal,  ran  aground  near  lUaek  C  iii   l/ik(>  l'"rie 
S.^hooner  Ann!..  P.  Grovr,  coal,  r.an  ashore  near  Maiden,  Ontario released. 
Schooner  .1     1  Ma,grnder  w.as  disniaslcd  in  ,a,  gale  on  l.a,ke  llnron. 

21.  — Schooner  Cal.  Ilalh.away  los(  nier-hoard  on  Lake  Erie. 

00    w       nll'^'  "T  '"  '■'  '''•^■■''''<""'  <'"ndilion  on  Lake  Huron. 

^■i.—i  nnmWfT  Nyack  ran  aground  in  (lie  river  at  Mihviuikee. 

Schooner  Leslie  May  h.ad  main  and  loivmasl -li,.!i,ds  sliattiMvd  by  ligh(i,in-„n 
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S4. — Schooner  Ford  River  lost  jib-boom  in  a  gale  on  Lake  Michigan. 

Steamer  Bret  Harte  lost  rudder  and  sprang  a  leak  in  a  blow  at  Lincoln  Park  pier, 
Chicago. 

Schooner  Arundel  arrived  at  Milwaukee  with  jib-boom  gone. 
Steamer  Ruby  sprang  a  leak  in  a  gale  outside  Chicago. 
Tng  Sill  ran  aground  in  the  channel  at  Kenosha. 
Tug  Ransom  ran  aground  above  Saint  Clair  Flats  Canal. 

25.  — Scow  Champion  ran  aground  in  Lake  Saint  Clair. 

26.  — Schooner  Belle  Walbridge,  lumber,  sprang  a  leak  on  Lake  Michigan. 

27.  — Propeller  Scotia  ran  aground  at  Chicago. 

28.  — Steam-barge  Antelope  ran  aground  at  the  mouth  of  Chicago  Harbor. 

Schooner  Oneonta  lost  mainsail  and  fore-gaff  in  squall  on  Lake  Erie. 

29.  — Steam-barge  Inter-Ocean  ran  aground  at  Chicago. 

30.  — Propeller  Milwaukee  ran  aground  at  entrance  to  Detroit  River. 

September,  1879. 

1.  — Steamer  City  of  Owen  Sound  lost  rudder  and  went  ashore  in  a  fog  near  entrance 

of  Georgian  Bay. 

2.  — Schooner  Lewis  Day,  lumber,  sprang  a  leak  in  gale  on  Lake  Michigan. 

In  a  gale  on  Lake  Michigan,  the  schooner  Driver,  was  damaged  against  break- 
water at  Chicago ;  schooners  EUinwood  and  Wells  lost  portions  of  canvas ; 
schooner  Kitty  Grant  sprang  a  leak  and  lost  mainsail ;  and  schooner  A.  Rust, 
lumber,  went  ashore  at  Michigan  City,  proving  a  total  wreck ;  value,  $6,000. 

3.  — Schooner  Nassau,  wheat,  shifted  cargo  and  sprang  a  leak  in  gale  off  Milwaukee. 

Schooner  Rising  Star  lost  mainmast,  mainsail,  and  small  boat  in  gale  on  Lake 
Erie. 

Propeller  Bertschy,  shingles,  sprang  a  leak  and  went  ashore  in  a  gale  on  Lalco 

Huron ;  total  wreck ;  value,  $11,000. 
Barge  Manitowoc  sprang  a  leak  in  gale  on  Lake  Michigan. 

Schooner  J.  B.  Kitchen,  lumber,  twisted  rudder  stock  in  gale  on  Lake  Michigan. 
Schooner  Wm.  H.  Rounds  went  ashore  in  gale  on  Lake  Huron  ;  released. 
Schooner  D.  Wells  was  blown  against  the  breakwater  at  Sand  Beach  and  seriously 
damaged. 

Tug  Saugatuck  lost  a  raft  in  gale  near  Cheboygan,  Mich. 

Propeller  Philadelphia  ran  aground  in  Detroit  River — leaking. 

Schooners  M.  A.  Lyndon,  Gulnare,  Boody,  and  Augustus  Ford  lost  portions  of 

canvas  in  gale  on  Lake  Erie. 
Tug  Andrews  ran  ashore  in  gale  at  Toledo ;  released. 
Propeller  Alice  Strong  ran  ashore  near  Black  River,  Lake  Erie  ;  released. 
Brig  Starlight  lost  mainmast  and  canvas  in  gale  on  Lake  Erie. 
Tug  Syracuse  went  ashore  in  a  gale  at  Bay  Port,  Lake  Erie ;  released. 
Schooner  J.  D.  Sawyer  lost  anchor  and  1.50  feet  of  cable  at  Escanaba. 
Frank  Woolsey,  captain  of  barge  Yankee  was  lost  overboard  in  a  gale  on  Lake 

Erie. 

4.  — Propeller  Avon,  grain  and  flour,  ran  aground  on  the  Limekiln  Crossing;  released, 

leaking  badly. 

Schooner  Mariner  sprang  a  leak  and  water-logged  on  Lake  Erie. 
Schooner  Clara  put  into  Saint  Joseph,  Mich.,  with  some  canvas,  jib-boom,  and 
foretop-mast  gone. 

Schooners  St.  Clair  and  Morris  put  into  Southampton,  Ontario,  with  most  of  can- 
vas gone. 

Barge  Floretta,  corn,  sprang  a  leak  in  gale  on  Lake  Michigan ;  cargo  damaged. 
Schooner  L.  B.  Stone  went  ashore  in  gale  at  Chaumont,  Ontario ;  released,  leaking. 

6.  — Propeller  New  York  ran  aground  at  entrance  to  Detroit  River. 

7.  — Schooner  Three  Brothers,  coal,  ran  ashore  at  North  Point,  Thunder  Bay ;  released. 

Schooner  C.  G.  Breed, coal,  lost  sails  and  ran  ashore  at  Nine-Mile  Point,  Thunder 

Bay ;  released,  leaking. 
Scow  Marion  Dixon  ran  ashore  in  gale  at  Holland,  Mich. ;  released. 
Schooner  L.  Watson  lost  mainsail  in  gale  on  Saginaw  Bay. 
Steamer  Bengal  ran  aground  at  Saint  Helen's  Shoals,  Saint  Lawrence  River. 
Scow  Planet  had  mainmast  head  sprung  on  Lake  Huron. 

5.  — Propeller  Nyack,  schooner  S.  J.  Tilden,  and  propeller  Barnum  ran  aground  at 

Limekiln  Crossing. 
Schooner  Pride  of  America,  wheat,  sprang  a  leak  outside  Port  Colborne. 
Barge  C.  H.  Weeks  was  towed  into  Milwaukee,  leaking  badly. 
Schooner  W.  B.  Ogden  arrived  at  Goderich,  leaking  badly. 

Schooner  Glad  Tidings  put  into  Michigan  City  with  shoe  gone  and  rudder  nearly 
twisted  off. 
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9.— Propeller  Duluth  became  disabled  in  machinery  near  the  Sault  Canal. 

10.  — Steam-barge  Thompson  broke  down  in  machinery  in  gale  on  Lake  Michigan 

Schooner  Miami  sprang  a  leak  on  Lake  Erie. 

11.  — Propeller  Delaware  ran  aground  at  Chicago. 

Schooner  Ithaca  sprang  a  bad  leak  abreast  of  Milwaukee. 

12.  — Steam-barge  Swan  ran  aground  in  the  Straits  of  Mackinaw. 

Schooner  Harvest  Queen  ran  aground  in  the  mouth  of  the  Sault  Eiver ;  released. 

leaking.  '  ^ 

Schooner  Harrison,  ore,  ran  aground  on  Hog  Island,  Straits  of  Mackinaw : 

released,  leaking.  ' 
Steam-barge  Va^derbilt  sprang  a  leak  and  water-logged  in  gale  on  Lake  Huron 
Schooner  Kate  ±  arley  lost  mainsail  in  gale  on  Lake  Huron. 

13.  — Tug  Crusader  damaged  machinery  in  gale  on  Lake  Michioan. 

Schooner  Nassau  broke  fore-boom' in  a  blow  on  Lake  Erie? 
Barge  Eutter  ran  aground  at  entrance  to  piers,  Buffalo. 

Coasting  schooner  Alice  was  driven  on  the  pier  in  entering  Holland  Harbor  in  a 
gale ;  total  wreck. 

^^'~^'^releas«i^*'^^°^*^        ^^^'^^  '''"•^  driven  ashore  at  Lexington,  Mich. ; 

Barge  Shiawassee,  lumber,  was  towed  into  Sand  Beach  water-lo"-o-ed 
Barge  Star  of  the  North  sprang  a  leak  in  gale  on  Lake  Huron 

15.— Scxm^Mary  Helen,  grain,  missed  the  piers  and  went  ashore  at  Montague,  Mich. ; 

Steam -barge  Saginaw  and  barges  ran  aground  near  Port  Huron 

Schooner  Argo  sprang  a  leak  and  sank  at  Saint  Clair,  Mich  •  raised 

Schooner  Nina  Bailey  broke  from  tug  and  went  ashore  at  Ludin'gton,  Mich. ; 

Scow  Aunt  Euth  lost  mainmast  in  a  blow  on  Lake  Hiu-on 
10.— Schooners  L.  M.  Perry  and  Gladiator  were  damaged  in  canvas  in  squall  on  Lake 

Schooner  Wanderer,  lumber,  ran  ashore  on  the  False  Ducks,  Lake  Erie ;  released 

P™"^'  f''-TH'.'/'';"  "»  Bay  Point,  Lake  Ontario;  released. 

Propollci  r  .T.sui  lo.Ml  liie-hoat  and  nuiIs  iii  gah>  on  Lake  Ontario. 
J7.— Schooner  IMonlaiia  lost  both  niasls  in  g;,lo  on  Lake  Erie. 

Scow  St.  JoHrpli  lost  l.,romas(,  an.l  K,  l„K.i.cr  Emma  Mayes  fore  and  main  masts 
in  gale  on  IjaUo  Huron. 

''^'imTb'hlM  ilri'if''^^''  !'«;>"i«t. propeller  Idaho,  at,  Buffalo; 

Scliooncr  Wni.  Home,  grain,  lost  sonl(^  .  anvas  in  gii1.>  on  Lake  Erie 

I'r  r'f'i  "'r'  ^v.•n^  <laniagc<l  ins^pars  in  gale  on  Lake  Michigan. 

1  I opclU'i  .).  J.  (  lark  was  tow.-.i  into  Detroit  willi  .slialt  broken 

Schooner  C.  .).  Alagill  liad  canvas  daniagod  in  gale  on  Lake  Erie 

^^'~''*'sinkiTi^ro\ndil\^oif ^"'"^  '^"i"*  J«8«PI>,  Mich. ;  released  in 

20.— Scliooncr  t^obb  ran  aground  at  oiitranoo  to  Detroit  Eiver. 
Stcanicr  To\yi.send  ran  aground  entering  Clovekuid  Harbor. 
raisIJr'  ""'^  ^'"*r.auco  of  Lacliine  (^anal; 

^«'<1<II«  Island  Eeof,  Lake  Huron,  in  gale  ; 

^rT>.'"''"  I'l'"  ^I""; .  '»  J^!''"''  Glair  Eiver,  near  Marine  City. 

~"-    '  '"l"  '"  '         »  •il  li'  iaioH  ran  aground  at  entrance  to  Lachiuo  Caiuil ;  released. 


iki 

Schooner  Monticello  went  aNliore  near  Dnlnth  ;  released. 

Kale  on  I J 


Scliooncr  I.i/,/,io  A.  Law  lost 


...         Y"'  JUDiiver  iNianu  ni  a  log ;  roiea.sed. 

IT k  had  wheel  broken,  and  barge  Marinotto  lost  foretoii-uiast  in 
Muhigan.  ' 


sprang  a,  leak  in  the  Straits  of  Mackinaw. 

OcTonicii,  iwn. 

— Propiiller  Cioininodore  ran  nor 


nvas,  and  schooner  Sunrise  lost  canvas  and 


J'~Prn      " .  nKi-otUKl  opposilo  CroNso  Point,  Lnko  Saint  Clair. 

R<  ho  r  (  r"  w  I?'  •  «V"r'^„" """'^  the'Wellan.l  Canal ;  raised, 
^c  on        V         n  '"T^"'  '"""f  '"""vaH  gone. 

fon.      con'"' l'  /'^  'V."^  Li.'.Hul.,  (^rossing;  (he 

foinier  (  nil),  ,m1  with  the  dnll-Hcow  Far  Down :  bol  l,  danu.ged. 

Micbig-iu  "^'"'"''""^  ^'^  ^""^  ""'^  "l""""  "'l'"^" 
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3.  — Barge  Hannaford,  lumber,  was  towed  on  South.  Sheboygan  Point  in  a  fog ;  re- 

leased. 

Schooners  Brightie,  H.  6.  Cleveland,  and  Timothy  Baker,  in  tow,  ran  aground  in 

Sault  Canal;  released,  leaking. 
Schooner  Jane  Bell  ran  ashore  on  Gull  Island,  Lake  Michigan,  in  a  fog ;  released, 

damaged. 

Propeller  Conestoga  ran  aground  between  the  harbor  piers,  Milwaukee. 

4.  — Schooner  Acorn,  ore,  arrived  at  Detroit  leaking  badly. 

Schooner  Sunrise  was  towed  into  Grand  Haven  leaking  badly. 

5.  — Schooner  May  Lyon  was  towed  on  to  North  Point  Reef,  near  Milwaukee,  in  a  fog; 

released,  leaking. 

Schooner  Sam  Flint  missed  stays  and  went  ashore  near  Mackinaw  City ;  released. 

6.  — Schooner  Reindeer  arrived  at  the  Sault  with  fore  and  main  masts  gone. 

8.  — Steamer  Clinton  ran  aground  near  Sand  Beach  in  a  fog. 

Schooner  Duncan  City  lost  jib-boom  and  head  gear  in  collision  with  schooner  Lotus 
in  a  fog  on  Lake  Michigan. 

9.  — Steamer  Roanoke  went  ashore  on  Point  aux  Barques  Reef;  released;  jettisoned 

500  barrels  llonr. 

Propeller  New  Dominion  ran  ashore  on  False  Ducks  Island;  released,  water- 
logged. 

10. — Propeller  Niagara,  with  tow  of  two  barges,  ran  aground  at  Toledo ;  barges  col- 
lided after  grounding  and  damaged  each  other. 

12.  — Propeller  Ontario  ran  aground  opposite  Port  Huron. 

Schooners  M.  L.  Collins  and  Racine,  lumber,  went  ashore  at  Lincoln  Park,  Chi- 
cago, in  a  fog ;  released. 

Schooner  Tom  Sims,  lumber,  went  ashore  near  Winnetka,  111. ;  released. 

Schooner  King  Sisters,  ore,  went  ashore  near  Highland  Park,  111. ;  released, 
leaking. 

Schooners  Maggie  Thompson  and  Tri-Color  collided  in  a  fog  on  lake  Michigan. 
Schooner  Our  Son,  ore,  ran  aground  on  a  reef  in  Green  Bay;  released;  jettisoned 
50  tons  of  cargo. 

13.  — Schooner  Rising  Star,  wheat,  ran  ashore  on  Grape  Island,  Lake  Ontario,  in  a  fog; 

released. 

14.  — Propeller  Mineral  Rock  and  barge  ran  aground  in  Lake  Saint  Clair;  released. 

Schooner  C.  J.  Wells  went  ashore  on  a  reef  near  Saint  Martin's  Island,  Lake 
Michigan;  released;  jettisoned  6,000  bushels  of  wheat. 

16.  — Schooner  L.  M.  Davis  went  ashore  on  Pilot  Island  Reef,  Green  Bay ;  released. 

17.  — Steam-barge  Clean  ran  aground  near  Fighting  Island;  released. 

Scow  Fraiikie  Wilcox,  at  anchor,  parted  cable  and  went  ashore  in  gale  at  Manis- 
tee, Mich.;  total  wreck;  value,  |2,500.    The  cook,  J.  J.  Sullivan,  was  drowned. 

18.  — Propeller  A.  A.  Turner  struck  in  channel  at  Bay  City,  causing  a  leak. 

Schooner  Lem.  Ellsworth  ran  aground  at  Saint  Clair  Flats. 

Schooner  0.  M.  Bond,  coal,  struck  a  reef  and  sank  outside  Sand  Beach;  raised; 

lost  150  tons  of  cargo. 
Schooner  Sam  Flint  passed  Port  Huron  with  squaresail-yard  and  mainsail  gone. 
Schooner  S.  V.  R.  Watson  ran  aground  at  Saint  Clair  Flats. 
Schooner  Sasco,  lumber,  sprang  a  leak  on  Lake  Huron. 
Steamship  Eirene  ran  ashore  in  Greenish  Bay  near  Quebec  ;  total  wreck. 
Tug  Jno.  Owen  ran  a  tow  of  four  schooners  aground  at  Saint  Clair  Flats. 

10.  —Propeller  Jas.  Fisk,  jr.,  ran  aground  at  Saint  Clair  Flats  Canal. 

Scow  Nellie  Winlack  went  ashore  in  a  gale  near  South  Haven  Mich. ;  released, 
much  damaged. 

20.  — Schooners  Jessie  Drummond  and  Albicore  ran  aground  near  Toronto. 

21.  — Schooner  Sligo,  grain,  went  ashore  ten  miles  above  Oswego  ;  released. 

Scow  Humming  Bird  water-logged  and  sank  at  Bay  City  ;  raised. 
23. — Barge  Roscius  went  ashore  on  a  reef  in  Niagara  River;  released. 

Schooner  S.  G.  Andrews,  lumber,  went  ashore  in  a  gale  at  Leland,  Mich ;  re- 
leased. 

Schooner  Kate  Kelley  split  sails  and  had  cargo  shifted  in  gale  on  Lake  Michigan. 
Schooner  E.  M.  Davidson  went  ashore  on  Pilot  Island;  total  wreck. 
Steam-barge  Tecumseh  lost  mizzen  mast  in  gale  on  Lake  Huron. 
Bark  Arabia  was  disabled  by  entire  loss  of  spars  and  canvas  in  gale  on  Lake 
Michigan. 

Schooner  La  Petite  missed  the  piers  and  went  ashore  at  Port  Maitland,  Ontario ; 
released. 

Schooner  Cora,  lumber,  went  ashore  at  Saint  Joseph,  Mich. ;  released. 
Schooner  E.  P.  Royce  broke  steering  ^ear  in  gale  on  Lake  Michigan. 
Schooner  L.  B.  Shephard  lost  rudder  in  gale  on  Lake  Michigan. 
Schooner  Scud,  grain,  went  ashore  in  gale  at  South  Bay  Point ;  released,  badly 
damaged. 
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23.— Schooner  A.  P.  Nicliols  lost  foresail  in  gale  on  Lake  Miclii"-an 
fechooner  Guluare  lost  foretop-mast  in  gale  on  Lake  Erie  " 
Schooner  Eumball  parted  lines  at  clock  and  went  ashore  in  gale  at  Waubaushene 
Schooner  Bell  Stevens  lost  most  of  her  convas  in  gale  on  Lake  Erie 

^4.-Schooner  H.  Rooney  marble  missed  piers  ajid  went  ashore  at  Charlotte,  N  Y  • 
cook,  IMlen,  Fisk,  drowned.  '    •    • ; 

Tug  Mockmg  Bird  broke  cylinder  and  crank-pin  on  Lake  Huron 
Schooner  Wm.  Jones  lost  mainmast  head  in  gale  on  Lake  Michigan 
Propeller  Mineral  Eock  was  partially  disabled  by  damage  to  machinery  on  Lake 

^^■"^treck"  Yalu;,Sa'  Windmill  Point,  Lake  Erie;  total 

26. -Schoonex  Prince  Edward,  lumber,  ran  ashore  on  Cockburn  Island  ;  released 
Schooner  Eveline  Bates  sprang  a  leak  off  Manitowoc  leieasea. 
Propel  er  Buffalo  ran  aground  near  Peche  Island,  Lake  Saint  Clair. 

Lake  Er£  '  '^''^  P''^^*i''^llj^  disabled  by  damage  to  one  of  her  engines  in 

Barge  Eutter  ran  aground  at  Saint  Clair  Flats  Canal 
Schooner  Three  Belief  lost  mainsail  and  stays  in  gale  on  Lake  Michigan. 
value!'$So.  S''^''  ^'^"^  Ontario;  t'otal  wreck  ; 

28.— Barge  H.  B.  Tuttle  lost  foremast  in  gale  on  Laljc  Huron 

Steamer  Amazon  struck  on  the  bar  and  went  ashore  ii  gale  at  Grand  H'xven- 
was  iS!  '  '  '  ''"'SO  of  tlour  and  pro^vis^u;,  worth  SoOO.' 

Spfinv^^^'f?'''^''^^'"!  a^l^ore  in  gale  at  Saugatnck,  Mich. ;  total  loss. 
Piopellor  luttlo  lost  toretop-mast  head  in  gale  on  Lake  Huron. 

..J^|erpi£^S^LS,^:- 

gge-^z;^^^^"^-r,^- 
scbo.,n,..s,,.,d,,n..s..n",sn:l';:;:.;;-;r^ 

S,OHH,n,  r  K'.pnMir  l,:„l  raluu  lunk,  ,,  in  In  :,  v  s..;,  ..,7  I .,ko  Erie. 

lilonL';'  ';;:^;;^';;;;;:,,^;;;:.^  .aio;  total  wreck. 

.  (■^m,>mr  W  .  \\  .  (i.ilnnl  s|,ian-  a,  Irak  an,?!,,-  ainniaN(,  NiMung  in  gale  on  Lake 

•?0  **'  ou<'  si>rnng  a  leak  and  sank  in  gahi  on  Lake  Erie  ;  total  loss. 

M  ,J  •' l'r'r''"''r  '\'''  ;  released,  leaking. 

S     M.n  :       ;  :  'IVnnk  I^rl;'^  and  capsized  in  gale  near  Kelly's  IslauJl. 

\ """^  ""-I  'III '  anx  as  in  gnlo  on  Lake  Erie. 

:u  _S;;;;Ti:',-i,,  ;h ■  '7":".';'  ^ '"""^ ^^^''^ 

.>i.     I  I  o|)(  Ml  I  .1 II  ma  I  a  ran  a'^iiMind  a  I  (  liic;i  "-() 

Scliooner^'orlli  S(ar  ^^vu^  aslu.re  at  Midland,  Ontario,  in  galo  ;  released. 

NovKMHicii,  1870. 

L-Schooner  Craf  tsman  lost  mizzeumast  iu  galo  on  Lake  llnron. 

a  ^'■'^^^'^"•••^  o"  1'"'-  ''-'t-.ring  Saint  Joseph,  Mid,.,  .and  sprang 

2._S,  I,,„,,H.,.  ]|_|''^'^'^._I;nnb.T,  spran;^  a  leak  and  >vent  ashore  in  galo  at  SainI  .Iose,.l,, 

Srh!!ll''  ,';\''r"'','"<'''r  "'''"';r'.'"''o  '»  a,Hnow-,s(onn  north  of  Milwaukee ;  released 
Hlonn  !,(,  (li!';,',, were  seriously  dan.aged  by  collision  in  snovv- 
SclH,oM,.r  MinrraKSfai^^^^^^^  ^vent  asl.or.^  in  gale  on  Point  Al.in.^  L.-iUe  Kri.i ; 

Mi-  higiin,  schooner  JoRe]>hiiio  Lawrence  lost  ])art  of  d.-ek-load 


In  a  gal. <  .in  Lai 
of  hIiIiikIcs; 
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2.  — Schooner  D.  Provost  and  scow  St.  Joseioh  went  ashore  in  a  gale  at  Sand  Beach ; 

released. 

Schooner  Morning  Lark  went  ashore  in  a  gale  at  Port  Austin ;  released. 
Schooner  Gold  Hunter  went  ashore  in  entering  Olcott  Harbor  in  a  gale ;  total 

wreck;  value,  $5,000. 
A  sailor  named  Lee  was  lost  overboard  from  schooner  Elgin  in  gale  on  Lake 

Erie. 

Barges  Brunette  and  Wetmore  ran  aground  at  Limekiln  Crossing. 

Barge  Almeda  sprang  a  leak  in  g'ale  on  Lake  Huron. 

Barge  Worthington  lost  foresail  in  gale  on  Lake  Huron. 

Schooner  Helena  lost  topmasts  and  sprang  a  leak  in  gale  off  Cleveland. 

Schooner  China  went  ashore  in  a  gale  in  Georgian  Bay ;  released. 

3.  — Schooner  B.  F.  Bruce  arrived  at  Chicago  with  fore-boom  gone  and  leaking  badly. 

The  following  arrived  at  Chicago  after  gale  on  Lake  Michigan :  Schooner  Char- 
lotte Raab,  jib-boom  gone  and  canvas  damaged ;  schooner  F.  L.  Danforth,  minus 
mainsail ;  scow  White  Oak,  leaking ;  schooner  Radical,  leaking  and  canvas 
gone ;  schooner  Magnolia,  two  jibs  and  portion  of  deck-load  of  slabs  gone. 

Passed  Port  Huron  after  gale  on  Lake  Michigan :  Schooner  Ontario,  fore-boom, 
fore-gaff,  and  part  of  deck-load  of  lumber  gone ;  schooner  West  Side,  fore-boom 
gone ;  steam-barge  Enterprise,  part  of  deck-load  of  lumber  gone. 

Propeller  Wm.  Cowie  and  tow  ran  aground  near  Marine  City. 

Schooner  Attica,  lumber,  went  ashore  in  gale  at  Saint  Joseph,  Mich. 

4.  _Propeller  Conestoga,  steam-barges  Inter-Ocean  and  Consort,  schooner  Guiding 

Star,  steam-barge  Chauncey  Hurlbut,  and  barge  Northwest  ran  aground  in  Lake 
Saint  Clair. 

Propeller  Passaic  and  tow  and  propeller  Milwaukee  ran  aground  in  Detroit  River. 

5.  _Schooner  J.  &  A.  Stronach  was  damaged  in  canvas  and  spars  in  gale  on  Lake 

Michigan. 

Schooner  Argo  ran  ashore  on  Chantry  Island. 
g_ — Steam-barge  B.  Morleyran  aground  opposite  Port  Huron. 

Tug  Relief  with  tow  of  barges  ran  ashore  on  Grosse  Isle,  Detroit  River ;  released. 
Scow  German  was  disabled  by  loss  of  rudder  in  gale  on  Lake  Erie. 

7.  — Schooner  J.  C.  Harrison  passed  Mackinaw  much  damaged  in  spars  and  canvas 

after  gale  on  Lake  Michigan. 

Scow  Bay  Trader  went  ashore  in  trying  to  make  the  harbor  of  Port  Bruce,  Onta- 
rio, in  a  gale.  ^  ^  ^  . 

Scow  Wm.  Parks,  coal,  went  ashore  in  gale  on  Point  au  Pelee  Island,  Lake  Erie. 

8.  _Schooner  Grace  Murray  passed  Port  Huron  with  foretop-mast  gone. 

9.  — Schooner  Guido,  lumber,  went  ashore  in  gale  at  Pierport,  Mich. ;  released,  can- 

vas gone. 

Barge  Florence  Lester  sprang  aleak  in  gale  on  Lake  Michigan. 
Schooner  Trumpf,  pig-iron,  went  ashore  in  gale  on  Sumner  Island ;  released,  leak- 
ing badly. 

10.  _Schooner  Spy,  brick,  went  ashore  at  Oak  Creek,  Wis.;  released,  leaking  badly. 

Schooner  Saco,  lumber,  arrived  at  Erie  water-logged. 
Schooner  Westchester  arrived  at  Chicago  leaking  badly. 

11.  — Schooner  Mariner,  ties  and  posts,  went  ashore  in  gale  near  Horn's  Pier,  Wis. ; 

total  wreck ;  value,  |2,500. 
Schooner  M.  A.  Muir,  grain,  ran  ashore  on  North  Harbor  Reef;  released. 
Schooner  C.  H.  Johnson  ran  aground  opposite  Port  Huron. 

Schooner  Jno.  Bean,  jr.,  went  ashore  in  a  fog  on  Grosse  Point,  Lake  Michigan; 
released. 

Propeller  Starucca  ran  aground  on  Harson's  Island,  Saint  Clair  River. 

12.  _Schooner  Maine,  lumber,  arrived  at  Milwaukee,  leaking. 

Schooner  C.  K.  Hines,  wheat,  went  ashore  in  a  fog  near  Point  Abino ;  released. 

Barge  Argonaut  lost  portion  of  canvas  in  squall  on  Detroit  River. 

Schooner  Jessie  was  blown  from  anchorage  at  Limekiln  Crossing  and  driven 

ashore ;  released.  a  ■ 

A  sailor,  name  unknown,  was  lost  overboard  from  schooner  Our  Son  m  gale  on 

Lake  Erie. 

Schooner  Plow  Boy,  salt,  went  ashore  in  gale  at  Charlotte,  Mich. 

Schooner  Minnie  Blakely  was  disabled  by  loss  of  sails  in  gale  on  Lake  Huron. 
14.— Schooner  C.  G.  Breed,  wheat,  was  struck  by  a  squall  on  Lake  Erie,  causing  Jier 
to  capsize  and  sink ;  vessel  and  cargo  (24,000  bushels)  a  total  loss ;  value  of 
vessel,  $6,500.    Mate  William  Vincent,  Second-Mate  James  B.  Smith,  Seamen 
John  McCloud  and  James  Lawler,  and  Cook  George  Fenton  were  lost. 

Schooner  Jessie  Drummond  lost  jib-boom  in  a  squall  on  Lake  Erie. 

Schooner  Gosshawk  lost  portion  of  canvas  in  gale  on  Lake  Erie. 
16.— Schooner  Hattio  Howard,  lumber,  went  ashore  in  gale  at  Oswego ;  total  wreck 
value,  $4,500.  ,    t  i  j 

Schooner  David  Vance  ran  aground  at  the  head  of  Peche  Island. 


796  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 

16.  — Schooner  Bertie  Calkins  went  ashore  in  a  gale  at  Manistee,  Mich. ;  release 

bchooner  basco  suffered  damage  in  canvas  and  spars  in  gale  on  Lake  Erie 
Schooner  Ontonabee,  lumber,  water-logged  in  gale  on  Lake  Huron 
Schooner  New  Dominion,  lumber,  sprang  aleak  in  gale  on  Lake  Michi-ran 
Schooner  Queen  City  sprang  aleak,  lost  rudder,  and  fore  and  main  masts  in  -ale 
on  Lake  Huron.  ^ 

17.  — Scow  Ida  H.  Bloom  struck  a  rock  and  sank  near  Clay  Banks  AVis. ;  total  loss 

t4'oOo''  ^  Fairport,  Lake  Erie ;  total  loss ;  value, 

Schooner  Dauntless,  stone,  went  ashore  on  Snake  Island  Shoal;  released 
iug  Seymour,  with  four  small  tugs,  two  derricks,  and  ten  scows  in  tow,  were 
caught  m  gale  on  Lake  Erie-three  tugs  and  two  derricks  sunk-ten  scows 
ashore ;  value  of  property  lost,  $10,000 ;  six  lives  were  lost. 
IJ.-Propeller  Himl  ran  ashore  ne;ir  Skillagalee,  Mich. ;  released  after  jettisoning  250 

Scow  Clara  Parker  ran  ashore  in  gale  near  Chicago  ;  released 
Schooner  D.  S.  Andrews  lost  fore-yard  in  gale  outside  Chicao-o 
Schooner  Wallm  went  ashore  in  gale  near  llollaud,  Mich.  ;  tStal  los<^ 
Scows  Maple  Leaf  and  Rose;  schooners  Mystic,  Margaret  Dall,  C.  6.  D  and  J 
A  Hohnes  went  ashore  in  gale  at  Grand  Uaxcu  ;  Maple  Leaf  a  total  loss";  others 
released  m  damaged  condition.  '  "^"^'^^ 

Schooner  Howlett  lost  foresaU  in  gale  on  Lake  Michi"-an 

7e*leaswl^"''^^^  '"'''^  S'^^''      Manistee,  Mich. ; 

^""iSSOr  ^"""^  ^^^""^^  -^^'"^'^  Sturgeon  Bn,y ;  total  loss ;  value, 

Schooner  Alv.ah  Brndloy  lost  most  of  hor  .  anvns  in  uale  on  Lake  Mi.-higan. 
Schooner  \ank,-r  Blad,.  losi  l,„ih  ..nclu.rs  and  d.ain  at  Sand  Boa.!. 
Tow-bargo  I)..l|>lmi  ^^rut  aslicv  in  oalc,  n.-ar  P.nMlnron 

'^lotid.^'""''  IJ^'y.  000k,  was 

Steam-barge  Whiting,  schooners  F.aliania  an.l  llnfchinson,  and  Irn-vs  IVnirie 
Stat«  Lewis  Wolls  and  Wm.  Ray  nor  struck  on  io..r  in  a,  galo  a(  S^Tnd  I'.oaol  • 
thoA\ln  ,ng  and  llntch.nson  sank;  WolLs  and  Prairie  wont  1o  piccvs  ;  S.' 
m=nr!;,  n'dr^wnl;;!.  '  ^  '^^   ""l^""'^" 

fl'""','''.','  '!;  ■""•'""■■^  i"  ,U.iI<'  on  l.ako  llnn.n. 

'"'  i"':"'  l'<'nl\v;ilcr,  Mich.  :  released,  nm.^li 


Schoonci  M 

danianril.  Ili  iirv  II: 
Barg(<  ]\lai  v  I !i  i  ,  K  I,',.;,, | 
SclKKHicrs  i;.  I!.  Il.il,.,  .1 

and  spars  ,hi  l..ak,.  M 


n  gall*  a(i  Port  Huron;  iclcaNcd. 

and  Laura  Johnson  were  damaged  in  canv; 


i.aigc  \\  all^van(.s  I  w  ,  n i  .aslior,.  in  galo  near  Samia J  released. 

oiyPa'kVlAi*,'         '"  broken  in  ami  several  horsoskillcd  in  gale 

Schoonrrs  M.  Wmrh  and  C.  11.  Minol.  ran  aground  in  Saint  Ch.ir  River. 
'  V     ,  ,      "  •■"lohorageat  Sand  Beaoh  and  drifted  into 

^  I  ' '     '  ■■'I"':  ''"111  d.atiiaged. 

•  '        I'-  I'll'  l|'s  e.ngo,  I7,(i(i()  l.ushols  wheat,  went  ashore  in  galo  at  Glen 

'  eargo  a  total  loss;  value  of  vessel,  flO.OOO;  Dan 

y  i.N,  .  am;  t.eorge  Kolloy,  Frank  Golden,  Robert  Dorrav,  and  An-Mist 
Ixmess,  oMIic  crew,  were  lost. 

S,'  |'i',',',',""  '  f "'""''."■''"f'  •I'Kl'on^  in  gale  near  Manitowoc,  Wis, 

'  asl'ii'i'iv'-  i'!'i'r  !sr,'l '  "  ''.V  a  squall  eutoring  Clovolund  and  driven 

'""'  jnu.'r^l.annlge  ^'^^'^  Colborno ;  rel.-ased, 

Schooner  Frard;  p.  Jtai  k.M  ^^  vn^.  ashore  in  galo  at  Bar  Point  •  role-isod 
and  Jos.  Quinu,  iru^mbers  of  (lie  erow,  were  lost  '        •  H 

wZT  '^''"^  "^'""•<' K*^'"       South  Buy  Point,  Lake  1  ,ne  ;  total 

Sellool.'ei;  Mi'"'"'^'  •'"^l""'''  I^'K  ^odus  ;  releas.>d 

8(.  ioon.<r  Mixer  ran  figround  on  bar  at,  St  nrg,.,)n  Bay 

^t'lEiii-iSH"™   
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20.  — Schooner  Laura  Bell  lost  all  canvas  and  went  asliore  in  gale  near  Sault  Ste. 

Marie. 

Schooner  Two  Fannies,  iron  ore,  went  ashore  in  gale  at  Elk  Rapids,  Mich.  ; 
released,  much  damaged. 

Schooner  L.  C.  Butts  was  disabled  by  loss  of  all  canvas  in  gale  on  Lake  Huron. 

Schooner  Gen.  Worth  went  ashore  in  gale  at  Ludington,  Mich. ;  released. 

Schooner  Woodduck  went  ashore  in  gale  on  the  False  Ducks,  Lake  Ontario ;  re- 
leased. 

Schooner  American,  wheat,  went  ashore  in  gale  on  Point  Peninsula,  Lake  Ontario ; 

released.  . 
Schooner  Charles  Crawford  lost  mizzenmast  and  went  ashore  in  gale  near  Point 

au  Barques  light ;  released. 
Schooner  Jas.  F.  .Joy  was  disabled  by  loss  of  canvas  and  spars  in  gale  on  Lake 

Huron. 

21.  — Schooner  Northumberland  was  dismasted  in  a  gale  and  capsized  near  Point  Penin- 

sula, Lake  Erie ;  total  loss. 
Propeller  Belleville  broke  rudder  and  wheel  in  gale  on  Lake  Erie. 

22.  — Schooner  Little  Belle  struck  pier  aud  went  ashore  in  gale  at  Montague,  Mich. ; 

total  loss. 

Propeller  Badger  State  went  ashore  on  Bois  Blanc  Island  in  gale;  released. 

Scow  Curlew  went  ashore  in  gale  at  Alcona,  Mich. ;  total  wreck ;  value,  $2,000. 
A  sailor  named  Fitzgerald  was  accidentally  killed  on  schooner  Augustus  in  gale 

in  the  Straits  of  Mackinaw. 
Barge  J.  H.  Rutter  broke  steering  gear  in  gale  on  Lake  Michigan. 
Thomas  Bucke,  sailor  on  propeller  Canada,  was  lost  overboard  m  gale  on  Lake 

Michigan.  ,   .         ax  -x 

23.  — Lewis  Day,  captain  of  tug  Kittie  O'Neil,  was  lost  overboard  in  gale  m  the  Straits 

of  Mackinaw. 

Schooner  Carlingford,  lumber,  went  ashore  in  gale  near  Buffalo  ;  released. 
Steamer  J.  A.  Dix  sprang  aleak  and  broke  stem  by  striking  an  anchor  at 

Manitowoc.  . 
Propeller  New  York  struck  bar  and  sank  at  Ludington,  Mich. ;  raised. 
Steamer  Waubuiio,  with  thirty  persons  aboard,  foundered  m  gale  on  Lake 

Huron;  all  hands  lost;  value  of  vessel,  $8,000. 
Schooner  Marquis  went  ashore  in  gale  at  Sodus  Point;  released. 
Schooner  Northman  lost  steering  gear  in  gale  on  Lake  Huron. 
Schooner  Trenton  foundered  in  gale  on  Lake  Erie ;  value,  |5,000. 
24  —Tug  Edwards  sprang  aleak  and  sank  in  Little  Sturgeon  Bay ;  raised. 

Schooner  Edward  Blake,  salt,  went  ashore  on  Presque  Isle,  Lake  Ontario ;  released ; 

leaking;  cargo,  total  loss.  .,  ^    i  t 

Steam-barge  S.  A.  Irish,  shingles,  arrived  at  Milwaukee  water-logged. 
The  Bar  Point  light-ship  parted  cable  and  went  ashore  at  Anderton  Ont.,  iii  gale  ; 

Schooner  Owasco  lost  foresail  and  foreboom.  ,    .     ^     •  •  i 

Schooner  J.  D.  Case  lost  some  canvas,  and  tug  Smith  broke  steering  gear  in  gale 

outside  Buffalo.  t  t    hi-  t  ■ 

Schooner  Winnie  Wing  lost  most  of  her  canvas  m  gale  on  Lake  Michigan. 
25.-Schooner  Wells  Burt  went  ashore  on  Saint  Helena  Reef,  Straits  of  Mackinaw , 

Coastiiig'schooner  Rival  was  struck  by  ice  and  sunk  outside  Bay  City. 
26  —Propeller  Milwaukee  ran  on  the  beach  at  Milwaukee  ;  released. 

Schooner  Sunshine,  lumber,  was  towed  into  Erie,  waterlogged. 

Schooner  Jos.  Paige  was  damaged  in  canvas  and  spars  in  gale  on  Lake  Huion. 

Schooner  Wan-en  drifted  ashore  at  Bailey's  Harbor  ;  total  wreck. 
28.-Steamer  Keweenaw  went  ashore  in  a  fog  near  Colchester  ;  released 

Schooner  Mary  Collins,  coal,  went  ashore  on  Point  au  Sauble;  released. 

Schooner  Montcalm  was  dismasted  in  gale  on  Lake  Erie.  T<:in,»l   T  nl.a 

Steam-barge  A.  A.  Turner  aud  four  barges  ran  ashore  on  Turtle  Island,  Lake 
Erie;  released.  ^  r^-. 

29  —Schooner  Florida  lost  an  anchor  off  Cheboygan.  .  . 

Schooner  Jno.  Wesley  lost  a  mast  and  10,000  feet  of  lumber  m  gale  on  Lake  Erie. 

Schooner  Delos  De  Wolf,  pig  iron,  sprang  a  leak  on  Lake  Michigan. 

Schooner  Industry  sprang  a  leak  and  lost  nearly  all  canvas  m  gale  on  Lake  Erie. 
30.— Steam-barge  Clean  broke  crank-pin  on  Lake  Erie. 

December,  1879. 

2.-Schooner  L.  C.  Butts,  corn,  went  ashore  in  snow-storm  near  Alpena ;  released, 

11  -PrSSf  St!  Plul  struck  on  a  rock  at  Limekiln  Crossing  and  sprang  a  leak. 

Schoone^  A.  G.  Morey  arrived  at  Escanaba  with  bulwarks  gone  and  canvas  down. 
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13.  — Scliooner  Free  Democrat  dragged  aucliors  and  went  ashore  in  sale  at  Bailev's 

Harbor ;  total  wreck. 

14.  — Scow  brig  Hill  was  cut  througli  by  ice  outside  Chicago  ;  sunk  in  harbor 

15.  — Schooner  Vanderbilt  ran  aground  in  Detroit  River. 

16.  — Schooner  Liberty  went  ashore  on  south  point  of  Milwaukee  Bay  in  o-ale  •  total 

loss.  *  ' 

17.  — steam-barge  Edwards  ran  aground  near  Port  Huron. 

18.  — Barge  H.  &  G.  was  cut  through  by  ice  and  sunk  near  Sandusky :  total  wreck  • 

value,  $3,500.  ' 

19.  — Steam-barge  Norman  was  cut  through  by  ice  and  sunk  at  Milwaukee  •  raised 

21.  — Tugs  Siskiwit  and  Amethyst  ran  on  a  reef  in  Lake  Superior  in  a  snow-storm- 

latter  a  total  vsT.-eck  ;  George  Harris,  one  of  the  crew,  was  lost.  ' 
Steamer  City  of  Toledo  went  ashore  in  a  snow-storm  at  Hamlin,  Mich.  •  total 
wreck ;  value  $12,000 ;  miscellaneous  cargo,  worth  $20,000,  also  lost.  ' 

22.  — Scow  Gladiator  lost  part  of  deck  load  in  gale  near  Milwaukee. 

January,  1880. 

5.— Schooner  Belle  Laurie,  wheat,  arrived  at  Milwaukee,  leaking. 

11.  — Steamer  Garden  City  was  disabled  by  damage  to  machinery  on  Lake  Michigan. 

March,  1880. 

12.  — Steamer  Alpena  damaged  her  stem  by  running  against  the  pier  at  Milwaukee 

during  a  snow-storm. 

13.  — Propeller  Faxton  got  stuck  in  the  ice  in  Lake  Michigan ;  released  after  seven 

days. 

Schooner  Ontario,  malt,  sprang  a  leak  on  Lake  Ontario. 

14.  — Chas.  Liiniciiif,  rai)l.iiii,  Clms.  l,:iniout  and  Palmer  Hill,  Ihvmou,  were  di-owned 

by  til,'  c;i|.si/in-  ,il  ilic  inu  i.:niiout,  outside  Ln(liiii;t()ii,  during  a  snow  storm  ; 
vesNci  rinliliMl  and  wciil  a.^licirc.  ' 

18.  — Schooner  CUunclia  Anisdcn  lost  center  boom  in  a  gale  on  Lake  Erie. 

19.  — Tug  Jno.  A.  Griffin  ran  aground  on  the  reef  at  the  mouth  of  Niagara  River  -  re- 

leased. ' 

20.  — Scow  Lauriiia  ;irrivrd  nt  Racine  leaking. 

'f*'"'^*'  Iiniilier,  sprang  a  leak  in  a  gale  on  Lak(>  Michigan. 

Sli'ani-liai      I      liair  and  eonsin  l,  Cn-isaiule  ran  agronnd  on  Coleliesler  K'oel'  in  a 

Propeller  Chicago  and  liarge  Dictator  ran  aground  on  north  side  of  Kellv's  Isl- 
and; both  reli'ased  leaking. 

Barge  Brnnctle,  in  low,  i.iii  aground  at  the  Limekiln  Crossing;  released  with- 
onl  damage. 

28. — Scliooner  .iriiny  l,iii,l  piii  inio  Chicago  leaking. 

ScIkioik  i  I,.  M.  Mason  pnl  into  Milwaukee  with  broken  rudder. 

Ill ne  I, a \\  renc((  arrived  at  Chicago  leaking. 

'  anger  wont  on  the  beach  at  Michigan  City  in  tryinglo 
'  "," iiai  ooi  uiimi-  a  gale.    Granger  a  totalloss:  valne,  ifl/iOO  ;  Wilson 
releaNcd  ,sli-lilly  daina-cd. 
Two  hoys  Wi'ro  carried  adrill  in  a  scow  at  Toronto,  during  a  gale,  and  (Vo/en  (o 
death. 

m.— Tug  Castle  ran  agronnd  in  llie  eli.anncl  at  Bay  City;  released. 

Ann  I.,  IHSO. 

2.— 'I'lii'  pro]ieller  ('oneNli)ga,  r.'in  agronnd  in  clninnel  at  Chie.'igo. 

Scliooner  .liilia  I!.  .Merrill  ran  asliore  in  a  log  near  (Chicago;  relea.sed. 

in"  "  l  "  ^'ii"m  "■'"J"""'"'         ''owsprit  in  collision  with  steam-barge  Kcrsbaw 

Scliooner  Selkirk,  w  lieat,  went  ashore  on  Ivong  Point,  Lake  Eric ;  released. 
JSarge  Norway,  liinilier,  Hi>nnig  a.  I.'ak  during  a  gale  on  I>ak.>  \]rU\ 
.).— Sleam-harge  jMaiy  K.  l'rillgl(^  lan  agronml  jit  l-iiii<-kiln  Crossing;  reloa.sed. 
b.— Steani-I)arge  lnl('r-()ee;m  jiiid  consort  ran  agroinnLin  (In-  Saginaw  River :  re- 
leased. ^  ' 
Frod'k  Cook,  Ne.aman  on  llie  Nchooner  (J.isslnnvk,  w.-is  knocked  overbo'ird  li 
_  ^alo  on  Lake  Michigan  and  drowned. 
Sc.ioon.|  llealherbell  was  l.lown  against  a.  dock  during  a  B(inall  at  Tolodo,  mak- 
ing a  large  llo^^  m  her  liow.  "I  » 
Schooner  Geo.  M.  Neelon  lost  Jibbooni  and  h.wl  gear  In  a  gnle  on  L;iko  Ontnn... 
.).— Schooner  Swallow  wj.s  cut  Ihrongli  by  iciion  th<^  Straitsof  Alackinaw  and  drivou 
nshon* ;  released. 

10.— Schooner  D.  E.  Bailey,  corn,  w<-nl  ashon-  in  gale  in  <lie  .Slniils  of  MuckinRw; 
released.  ' 
Hchoon(^^  K.  Kil/.genil.I  .lan.aged  by  ice  in  I  ho  S(  rails  of  Mackinaw  during  agiilo. 


S.  o\\,s  S.  r.  W  ilson 
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10.  — Sch(/oiiers  Sunrise  aud  Wiuslow  damaged  in  spars  duriBg  a  gale  in  the  Straits  of 

Mackinaw. 

Schooner  Home,  salt,  went  ashore  in  a  gale  at  Sand  Beach;  released. 

Tow-barge  J.  H.  Rutter  ran  aground  at  Saint  Clair  Flats ;  released. 

During  a  gale  on  Lake  Michigan,  schooner  Manzauilla  sprang  a  leak  and  lost 
main  boom  ;  schooner  Bertie  Calkins  lost  portion  of  deck  load ;  schooner  Hellen 
Blood  lost  anchor  and  chain;  schooner  Genl.  Worth  lost  anchor  and  chain; 
schooner  Willerd  had  canvas  damaged;  propeller  Commodore  broke  rudder, 
shoe  and  wheel;  schooner  Geo.  H.  Warmington  lost  nearly  all  canvas  and 
sprang  a  leak. 

Schooner  Porter  lost  jibboom  and  some  canvas  in  a  gale  on  Lake  Erie. 
Schooner  Montauk,  coal,  went  ashore  above  Sand  Beach ;  released. 
Schooner  D.  Andrews,  rye,  went  ashore  near  Oswego ;  total  loss ;  value,  $10,000. 
Oliver  A.  Dahl,  first  mate  of  schooner  Elizabeth  Jones,  was  lost  overboard  dur- 
ing a  gale  on  Saginaw  Bay. 

11.  _Schooners  Fellowcraft  and  W.  Y.  Emory  were  blown  ashore  at  Leamington  dur- 

ing a  gale ;  released. 
Schooner  C.  A.  Kiugwen  ashore  in  a  gale  at  Racine ;  released. 
Schooner  Annie  Thorine  went  ashore  at  Manitowoc ;  total  loss ;  value,  $3,000. 
Schooner  A.  J.  Rodgers  was  disabled  by  loss  of  canvas  in  gale  on  Lake  Michigan. 
Schooner  Ida  Keith,  corn,  went  ashore  during  a  gale  on  North  Manitou  Island  ; 

released. 

Schooner  W.  B.  Allen  went  ashore  in  a  gale  at  South  Manitou  ;  released.  Sunk 
afterwards  during  a  gale  while  being  towed  on  Lake  Michigan.  Total  loss ; 
value,  $13,000. 

Barge  Hamlet  was  cut  through  by  ice  and  sunk  in  the  Straits  of  Mackinaw ;  total 
loss. 

Schooners  T.  Y.  Avery  and  I.  N.  Foster  disabled  by  loss  of  canvas  and  leaking  lu 

a  gale  on  Lake  Michigan. 
Schooner  Red,  White  and  Blue  lost  anchor  and  chain  in  the  Straits  of  Mackinaw. 
Schooner  Hattie  Johnson,  coal,  ran  ashore  on  Goose  Island,  Straits  of  Mackinaw; 

total  loss ;  value,  $15,000. 
Schooner  Belle,  lumber,'  capsized  during  a  gale  on  Lake  Erie  ;  rescued. 
Schooners  Unadilla  and  Anna  Maria  were  disabled  by  breaking  steering  gear  on 

Lake  Michigan. 

Propeller  Nebraska  had  a  hole  broken  in  her  bow  by  ice  in  the  Straits  of  Mackinaw. 

12.  _Schooner  J.  A.  Foster,  corn,  was  towed  into  Milwaukee  disabled  by  loss  of  canvas. 

Propeller  Colorado  had  a  hole  made  in  her  bow  by  ice  and  sank  in  the  Straits  of 
Mackinaw;  raised. 

13.  — Scow  I.  M.  Hill  struck  on  rock  and  sank  at  Manitowoc ;  raised. 

Schooner  Truman  Moss  sprang  a  leak  during  a  gale  on  Lake  Michigan. 
Scow  Mocking  Bird  went  ashore  at  Manitowoc ;  released,  leaking  badly. 

14.  — Schooners  J.  Kelderhouse  and  Saveland  arrived  at  Detroit  disabled  by  loss  of 

steering  gear.  . 
Schooners  Annie  Vought  and  Fred.  A.  Morse  were  damaged  m  canvas  and  spars 

during  a  gale  in  the  Straits  of  Mackinaw. 
Propeller  Buifalo  lost  anchor  and  chain  in  gale  in  South  Manitou  Harbor. 
PropeUer  Granite  State  had  bulwarks  broken  in  by  heavy  seas  on  Lake  Erie. 

15.  _Schooner  Cape  Horn  went  ashore  on  Point  Saint  Ignace,  Straits  of  Mackinaw ; 

Schooner  William  Jones  went  ashore  in  a  gale  at  Horn's  Pier ;  released. 
Schooner  W.  H.  Hawkins,  lost  mainsail  and  forestaysail  in  a  gale  on  Lake 

Michigan.  ^    .  t  ■ 

Steam  barge  Antelope  had  a  hole  hroken  in  her  bow  by  ice  during  a  gale  m  the 

Straits  of  Mackinaw ;  jettisoned  3,000  bushels  oats. 
Barge  O.  J.  Hale  lost  yawl  and  40,000  feet  of  lumber  in  gale  on  Lake  Erie. 
Schooner  Criss  Grover  went  ashore  near  Au Sable  Light,  Lake  Huron;  released, 

very  much  damaged.  -r  ,     n       i  i 

Schooner  Maria  Martin,  coal,  went  ashore  in  a  gale  near  Beaver  Island ;  released. 
Schooner  Erastus  Corfing  had  center-board  sprimg  and  lost  two  jibs  during  a 

gale  on  Lake  Michigan.  t  i    tit-  i  • 

Schooner  Sam.  Flint  lost  large  anchor  and  chain  m  gale  on  Lake  Michigan. 
Scow  Marion  Dixon  sprang  a  bad  leak  in  gale  on  Lake  Michigan. 
Barge  Brunette  lost  foremast,  anchor  and  chain,  and  suffered  damage  m  canvas 

during  gale  on  Lake  Michigan.  ■,       i      i  j  i 

Peter  Peterson,  captain  of  schooner  Garibaldi,  was  swept  overboard  aud  drowned 

during  a  gale  on  Lake  Michigan ;  vessel  dismasted. 
Schooner  Lotus  was  seriously  damaged  in  canvas  and  sprang  a  leak  m  gale  on 

Lake  Michigan.  . 
Schooner  Northman,  barley,  capsized  during  gale  on  Lake  Erie ;  entire  crew, 

eight  persons,  lost ;  value,  $16,200. 
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16  —Scow  Evergreen  went  asliore  at  Milwaukee  in  a  gale ;  total  loss. 

Schooner  Cuba  broke  jibboom  against  the  pier  entering  Milwaukee  durino-  a 
gale. 

Stephen  Jones  was  drowned  by  the  capsizing  of  a  boat  at  Buffalo. 

Two  boys  named  Grishaw  were  drowned  by  the  capsizing  of  a  boat  at  Bar  City 

Schooner  Geo.  S.  Hazard  passed  Detroit  with  both  anchors  gone. 

Schooner  Exchange,  lumber,  water-logged  in  gale  on  Lake  Michigan  ;  rescued 

Schooner  H.  D.  Eoot  ran  ashore  at  Oscoda,  Mich.,  in  a  gale ;  released. 

Barge  Athenian  had  stern  knocked  off  against  dock  during  a  gale  at  Oscoda 

Mich. ;  sunk  ;  total  wreck ;  value,  $5,000.  ' 
Propeller  Nashua  ran  aground  lu  Saint  Clair  Eiver ;  released. 
Schooner  Great  Western,  lumber,  was  damaged  in  canvas  in  gale  on  Lake  Ontario 
Schooner  Guide  Pfister  lost  foreboom  and  gaff  and  had  canvas  damaoed  durin<^ 

gale  on  Lake  Erie.  ° 
Steam  barge  Araxes  lost  rudder  and  broke  her  shoe  in  gale  on  Lake  Erie. 
Schooner  O.  M.  Bond  arrived  at  Toronto  with  broken  slioe  and  canvas  oouo 
Tug  Prince  Alfred  was  disabled  by  loss  of  rudder  in  Georgian  Bay.  ^ 
Schooner  Eeed  Case  had  her  bow  crushed  in  by  ice  in  the  Straits  of  Mackinaw 
Schooner  Jennie  Graham,  wheat,  struck  on  Duck  Island  Shoal,  Georoian  Bay 

and  sank;  total  loss;  value,  $13,500. 
17— Schooner  New  Dominion  ran  into  a  pier  and  sank  duriu<'  a  oalo  at  Buff  ilo  • 

released.  t:-  •  i 

Schooner  Saveland  was  damaged  by  collision  with  pier  at  Buflalo. 
Schooners  Minnie  Slanson  and  C.  C.  l!;n  ii,  s  were  damaged  by  collision  in  gale  at 

Buflalo.  o       J  o 

1Q    Steam-barge  Mary  Jarc  ki,  s( ,  urK  \,y  i,  c  in  Siiaitsof  Mackinaw,  causing  a  leak. 

18.  — The  first  mate  of  scli. .0,1,1  (iia.  i.-  M.  Filer  was  lost  overboard  during  gale  on 

Lake  Michigan.  " 
Steamer  Passport  sunk-  near  l.acliim'.  Out. 

Schooner  Stockbridgc  U.sl  Ju  r  hnlwaiks  and  shifted  cargo  during  a  jrale  on  Lake 
Michigan.  » 

19.  — Schooner  Geo.  D.  Eussell  arrived  at  Detroit,  leaking  badly. 

Schooner  jNIary  E.  Perew,  corn,  went  ashore  during  gale  oil  Long  Point  Cut  Lake 
Erie;  released.  ' 

Schooner  ,Ias.  Coni  h  lost  most  of  her  canvas  in  gale  on  Lake  Huron. 
r("*"i'"  I    '    ''"""I'l'.  wheat,  wont  aslioro  in  giUe  atLong  I'oint  Cut,  Lake  Eric; 

Seliooner  l,'i<  liM  W  inslow  lost  Jigger  mast  in  galo  on  Lake  Eric. 

'  ale  M'i  I -^1^^  •j!''.'"''"'"        i>'<l<ler-poHt,  rudder,  and  steariug gear  broken  in  a 

Scow  (Jlasgow  dragged  anchor  and  wont  ashore  in  galo  at  Bollovilh". 
,<!0.— Schooner  Jo.sejiliino  dragged  ber  anchor  and  wont  ashore  during  a  gal.'  at  K'ings- 

oi'^u'  ,'""""  ''  '•'■■"■'"•'1  ('hioago  disabled  by  loss  of  canvas. 

""'  to  Sheboygan  Harbor  and  wont 

v'*',  '''','''',5'''l'.r  '"  •''^^''^l'""  "  "I'  vessel  ashore  at  Sheboygan,  capsized  ;  rescued. 
Vacht  Loll,,.  |;ia,r  was  .lisniaslcd  in  s.,nall  on  l.aUc  Eric 
^!.-]vol,e,  l  Morrison   William  Saycrs,  Dennis  Ibigan,  .lames  Pot tingor,  WiUlor  Pol li- 
cii>n,i^ne,  ;ni,i  .lani.'s  N.inian,  inenib.>r.s  of  (li(«  life-saving  crew  a(  Union  Cilv, 
W(      ,lmwne,i  III  allenipling  lo  r(^s<■lu^  the  crew  of  a,  stranded  vessel. 
I.'""  ;  ■       '^1'  '-'"'I'"-  sprang  a  leak  an<l  w(-n(,  ashore  near  Huron  Cily  ;  released. 


IVopell.  r  \V 


ran  aground  in  Saint  Clair  Kiver  at  (ho  head  of  Harson's 


Sriioon,  I  W  ,  s(,  Side  iiirived  at  Chicago  with  anchor  and  yawl  gone, 

"  '  ^  K™"b  Hpnuig  a  leak  during  galo  on  Lake  Erie. 

24.-Seliooi,er  M-  A   Hall  lost  most  of  li.-r  .■.•iiiyas  in  gal.<  on  Lake  Erie. 

r>(  o\\  Maiy  Iv  I  ackanl  strin  k  on  a,  reef  near  l,'acin(>,  causing  11  sori.ms  leak. 
Seliooner  (.eiicral  W  orth  sprang  a  leak  and  vv  ater-l..gged  on  Lake  Michigan. 
.t-""~^''  <''ii'  ago  waS-r-logged. 

^,,._,s„liooner  Lone  Star  was  struck  by  aN.|nall  and  dragged  her  anchor  at  Oakvillo, 

Out. ;  lost  anchor,  (^hain,  staysail,  and  foresail. 
^7.-J,arge  Minmjhaha,  iron  ore,  ran  ashore  on  Bcav,-r  Islan.l  in  a  fog;  rol.-aso.l, 
Schooner  A  ll.  Moss  wont  ashore  on  Pcninsnhi  Point,  outHido  Eno ;  roloasod. 
TOloam^  '^S>"'i'Hl  in  S...in(,  Clair  Uivor,  nbroast  of  Port  Huron; 

''^IXase,!^'"''""'  N<'>"'  Manitou  during  a  Nno;v-8t,orm ; 

30.  ' AIfro.1  dragged  anchor  and  wont  aslioro  at  Colllngw..od,  Ont. ; 
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May,  1880. 

6.  — Bark  Alexander  was  towed  into  Amherstbnrg  leaking  badly. 

7.  — Propeller  City  of  Winnipeg  had  rudder  twisted  by  ice  and  lost  smoke-stack  in  gale 

on  Lake  Superior. 

Schooner  Margaret  A.  Muir  was  dismasted  during  a  gale  on  Lake  Michigan. 

8.  — Tug  Livingstone,  with  tow  of  barges,  ran  ashore  near  Eocine ;  released. 

10.  — Schooner  Harvest  Queen,  wheat,  ran  on  a  shoal  entering  Kingston  in  a  fog; 

released. 

11.  — Tug  Alpena  disabled  by  breaking  the  main  bearing  of  shaft  in  Lake  Erie. 

12.  — Schooner  Zach.  Chandler  ran  aground  near  Grosse  Point,  Lake  Saint  Clair; 

released. 

13.  — Schooner  Mary  Hattie  was  towed  into  Sand  Beach  in  a  sinking  condition. 

Steamer  City  of  Cleveland  ran  on  Fighting  Island,  Detroit  Eiver ;  released. 
Schooner  Gladstone,  wood,  arrived  at  Detroit  leaking  badly. 
Schooner  Selkirk  lost  foremast  head  in  squall  on  Lake  Huron. 
Steam  barge  Florence  sprang  a  bad  leak  on  Lake  Saint  Clair. 

14.  — Steam  barge  Trader  was  disabled  in  machinery  on  Lake  Michigan. 

Schooner  Augusta,  corn,  ran  aground  on  North  Harbor  Eeef,  Lake  Erie ;  released. 

15.  — Tug  Martin  Green  was  towed  into  Chicago  disabled  in  machinery. 

18.  — Schooner  Eising  Star  was  towed  on  reef  near  Port  Hope,  Mich.,  during  smoky 

weather;  released. 
Scow  Milton  lost  foretopmast  in  a  squall  on  Lake  Michigan. 

19.  — Schooner  Margaret  Ann  sprang  a  leak  and  lost  some  canvas  during  a  squall  on 

Lake  Erie. 

Scow  Alvina  lost  fore  and  main  mast  and  jib-boom  in  squall  on  Lake  Huron. 
Schooner  C.  J.  King  ran  ashore  on  Gull  Island  during  thick  weather ;  released. 
Schooner  Golden  Fleece  ran  ashore  during  heavy  fog  at  Mackinaw  City ;  re- 
leased. 

20.  — Schooner  Helvetia  ran  aground  in  Lake  Saint  Clair;  released. 

Steam  barge  Graves,  coal,  ran  aground  in  Detroit  Eiver  near  Sugar  Island; 
released. 

Schooner  Fame,  lumber,  ran  hard  aground  on  Point  Mouillous  Eeef,  Detroit 
Eiver;  released. 

Schooner  Emma  C.  Hutchinson,  iron  ore,  sprang  a  leak  during  a  gale  on  Lake 
Huron. 

Propeller  Alaska  and  barge  Scott,  in  tow,  ran  aground  on  Shickluna  Eeef,  Lake 
Erie;  released. 

21.  — Barge  Almeda,  lumber,  went  ashore  during  a  gale  below  Amherstburg,  Ont. ; 

total  wreck. 

Steamer  City  of  Winnipeg  ran  ashore  on  Griffith  Island  near  Presque  Isle,  Ont.; 
released. 

Barge  Joseph  sprang  a  leak  and  water-logged  in  gale  on  Lake  Erie. 
28. — Schooner  Wm.  Sturgis  ran  ashore  on  Plum  Island,  Lake  Michigan,  during  a 
dense  fog;  released. 

27.  — Sloop  Trio,  laden  with  stone,  sprang  a  leak  and  sank  at  Belleville,  Ont.  ;  raised. 

28.  — Schooner  Trinidad,  coal,  struck  upon  reef  near  Silver  Met  Harbor,  Lake  Superior, 

causing  a  bad  leak.    Sunk  at  dock ;  raised. 

29.  — Schooner  C.  S.  Davis  sprang  a  bad  leak  north  of  Milwaukee  and  was  rxin  ashore 

to  keep  her  from  sinking;  released. 
Schooner  Monitor  lost  mainsail  in  a  blow  in  the  Straits  of  Mackinaw. 

30.  — Schooner  Guelph,  ore,  struck  the  pier  in  entering  Fairport,  O.,  in  a  storm  and 

sank;  raised. 

Scow  Wona  was  dismasted  in  a  squall  on  Lake  Huron. 

Scow  Planet  sprang  a  bad  leak  in  a  gale  on  Lake  Michigan. 

Schooner  Sligo,  lumber,  struck  on  the  Magnetic  Shoals,  Lake  Huron,  and  sank ; 

31.  — Schooners  Erie  Queen  and  Erie  Stevfart,  in  tow,  were  seriously  damaged  by  col- 

lision in  a  gale  on  Lake  Erie. 
Schooner  Eagle  Wing  lost  her  boom  in  a  gale  on  Lake  Erie. 

June,  1880. 

2.  — Schooner  Kate  Winslow,  in  tow,  was  driven  upon  the  river  bank  during  a  squall 

at  Milwaiikee  and  had  her  jib-boom  broken.  .  -r,    ^  u 

3.  _Sc,ow  D.  Kelly  struck  on  a  snag  near  Turtle  Light  and  foundered.  Louis  Barheld, 

one  of  the  crew,  was  drowned. 
Schooner  Cornelia  Amsden  sprang  a  leak  on  Lake  Erie. 

4.  — Schooner  Porter  lost  mainmast,  foremast,  and  mizzen  topmast,  and  most  ot  her 

canvas  during  a  violent  squall  off  Milwaukee. 
Schooner  Jas.  Garrett  was  dismasted  in  a  violent  squall  near  Milwaukee. 

51  SIG 
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.—Schooner  Annie  O.  Hanson  lost  a  jib  in  a  squall  on  Lake  Michioan 

bteam  barge  Havana  rolled  her  smoke-stack  out  crossing  Saginaw  Bav  in  a  sale 
Schooner  Resumption  was  damaged  slightly  by  collision  with  schooner  Columbia 
in  a  tog  on  Lake  Michigan.  "^"i<* 
.-Schooner  D.  A.  Vaa  Valkenberg  was  completely  dismasted  and  sprang  a  bad 
leak  m  a  gale  on  Lake  Michigan.  ^  * 

Barge  D.  K.  Klint  struck  on  the  Limekiln  Crossing,  causing  a  serious  leak, 
bchooner  Kate  Richmond  lost  foretopmast  in  a  gale  on  Lake  Erie 
Schooner  Mary  L.  Higgle  lost  mainmast,  foretopmast,  and  a  large  portion  of  her 
canvas  m  a  squall  off  Milwaukee.  ^  ^       "  ui  ntji 

Sarge^ Wolverine  water-logged  and  lost  20,000  feet  of  lumber  in  a  gale  on  Lake 
Barge  Carney  lost  mainmast  in  a  gale  on  Lake  Erie. 

^^icCcrufhedin ''^'^^  against  a  pier  at  Sturgeon  Bay  and  had  her 

Schooner  J.  I.  Case  lost  jibboom  in  a  gale  on  Lake  Erie. 
—Schooner  Joseph  Page  arrived  at  Chicago  with  broken  center-board 

Schooner  M.  C.  West  lost  foremast  and  maintopmast  in  a  squall  on  Detroit  River 
—Schooner  Laura  arrived  at  Chicago  damaged  in  spars  and  canvas 

Schooner  G.  D.  Morris  arrived  at  Chicago  minus  some  canvas. 

Schooner  J.  P.  Tracy  put  into  Frankfort,  Mich.,  leaking  badly. 
-Schooner  Coral  was  run  into  by  propeller  Fa^•orite  in  a  fog  on  Lake  Michigan. 

ri^^hted  Hammonf^  ^as  struck  by  a  squall  and  capsized  in  Lake  Huron  ; 

—Schooner  Eliza  Quinlan  ran  ashore  near  Oswego  in  a  foo-;  released 
~   i^CMca-o^''''''"'''^''  ^^^^^  steam-barge  Brittain  by  colli'sion  in  a  gale 

Schooner  Wm.  Jones  lost  some  canvas  in  squall  on  Lake  Michioan 

^imU^vnluT.  f  "toi  P'-^""        '^S-nlf  ^'^'^      Kenosha!   Drifted  ashore 

and  pioved  a  total  loss;  value,  $(iOO. 

~^tlilwau£e^'  ^"-^^^i-l^ggod  condition  outside 

Scow  Louisa  waterlogged  oil'  jSIiddle 


21.- 

Tiig  1! 

23.  — S<1,,H., 

24.  — 'I'll-  J, 

Tn-  II 


Isl.iiid,  Lake  Erie. 
1(1  rail  ashort*;  released. 


roil ;  released. 

ing  her  she  Avas  pulled  over, 


•r  (' 


rg«  II II I 
A.  .1.  i; 
Xai.Hl  ; 
Dan  I  la 


11(1 


ak  on  Lake  Huron, 
lain  masts  in  a  squall  on  Lake  Erie, 
near  Tonawanda  and  sprang  a,  leak. 
I  in  canvas  in  squall  on  Lake  Michigan. 
Saint  Clair  River;  released, 
gcd  in  canvas  in  gale  on  Lake  Michigan. 
g(i  Willi  N(|naiy-Nail  yard  broken. 
jlii|  ag()  with  roictoiininst  gone. 

Scho.uier  Florida  lost  maintopmast  in  a  blow  on' Lake  Ontario. 

bchooner  Fame  lost  masts,  jibboom,  and  rigging  in  a  squall  on  Lake  Huron. 


II, 


RECAPITULATION. 


■1870. 

1880. 

Nnturo  of  caHimlly. 

} 

! 

p 

-<i 

September. 

October. 

§ 
!^ 

December. 

./anuary. 

t 

April.  j 

Total.  { 

18 

18 

11) 

r. 

i 

10 

114 

Asli(irc(  

3 

8 

17 

in 

20 

2 

0 

0 

1 

CiipHlzdrt  

0 

0 

;in 

no 
a 

3D 

fl 

2 

0 

? 

0 

4 

2<13 

Damage,  misocUanooug  

18 

8 

18 

1 

12 

0 
» 

0 
0 

0 
0 

1 

!> 
32 

0 
0 

2 
18 

11 
144 

Danmcc  by  liKlitninc  

Digiiblod  

BiBranHtiMl  

B 
1 

2 
0 

0 
1 

0 
2 

0 

11 

0 
1 

0 
0 

0 
0 

0 
2 

1 

10 

i 

n 

0 
2 

n 

3r. 

Lives  loHt  

a 
1 

3 

0 
2 

f. 

r. 
m 

12 
10 

0 

0 

0 

0 

4 

0 

37 

8pranKaloak  

8 

0 
8 

11 

7 

n 
1 

0 
0 
0 

0 
0 
0 

B 

n 

0 

17 
7 
n 

!l 

0 

80 

m 

44 

a 
1 

4 

a 

4 

8 

n 

6 

2 

R 

0 

0 

0 

0 

3 

WM.  KINN, 
Srrfffaul  l^ignat  (hri>»,  if.  S.  A. 
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P'APER  47. 

List  of  places  for  ivMoh  stations  have  heen  requested  but  not  established  on  June  30,  1880. 


Huron  City,  Micli  

Kichmond,  T.a  

Body  Island,  U.  C  

The  Parks  of  Colorado  

Staten  Island  

Chambersburgh,  Pa  

Waterto-wn,  N.  Y  

Xenia,  Ohio   

Port  Hope  

Niles,  Mich   

Louisiana,  Mb   

Hot  Springs,  Ark  

Janesville,  Wis  

Hillsdale,  Mich  , 

Metamora,  HI  

Mount  Pleasant,  Pa.  (Mount 
Pleasant  Academy). 

NebrnsKa  City,  Nehr  

Peoria,  111  


Princeton,  HI  

Mount  Moosilauk,  H. 
Catasauqua,  Pa  


Galena,  111  

Columbus,  Nebr  . 
Springfield,  Mo  . . 


Mason  City,  Iowa  

Orono,  Me.  (State  Agricultu- 
ral College). 

Balize,  La. ;  Fort  Morgan, 
Ala.,  and  Waco,  Tex. 

Fort  Kandall,  Dak  

Ann  Arbor,  Mich.  (Univer- 
sity of  Michigan). 

Fountain,  Colo   - 

"Vineyard  Haven,  Mass  


Applicant. 


Cape  Ann,  Mass  

Iowa  City,  Iowa  (State  Uni- 
versity). 


Manassas,  Va  

Quincy,  111  

Dover  Point,  K.  H  

Wilmington,  Del  

Additional  stations  on  east- 
ern shore  of  LakeMichigan. 

Additional  stations  on  moun  t- 
ains  of  Virginia. 

Additional  stations  on  west- 
em  slope  of  Mississippi 
Valley. 

Monom'dy  Point,  Cape  Cod 
Light,  Massachusetts. 


Board  of  Trade,  Toledo  

Board  of  Trade,  Cleveland  

Board  of  Trade,  Detroit  

W.  G.  Turpin  

Board  of  Trade,  Norfolk,  and  resolution  of  general  as- 
sembly of  Virginia. 

E.  J.  Mallett,  late  consul-general  

C.  Kentgen,  jr  

 do   

Hon.  J.  Scott,  United  States  Senate  

Hon.  Simon  Cameron,  United  States  Senate  

L.  L.  Pratt  . .     

Common  council,  forwarded  by  mayor  

Fred.  D.  Hills  

C.  E.  Case  -  

Board  of  Trade,  Detroit  

J.  B.  Fitzgerald,  secretary  of  Berrien  County  Agricul- 
tural Society. 

W.  Stark  and  E.  E.  Pleasant  

J.  H.  Morton,  M.  D   -  -  - . 

B.  F.  Kelley,  superintendent  

J.  B.  Whiting,  M.  D.,  and  Eock  County  Agricultural 
Society. 

Prof.  G.  McMillan,  secretary  of  HiUsdale  College,  Hills- 
dale County  Agricultural 'Society. 

Edward  Kipp,  secretary  of  Woodford  County  Agricul- 
tural Society. 

W.  H.  McCreery,  acting  principal  

H.  K.  Eaymond,  secretary  Otoe  County  Farmers'  Club.. 

L.  J.  Colton  

W.  H.  Herron,  J.  C.  Proctor,  and  80  others  

Web.  M.  Samuel,  chairman  meteorological  committee. 

Merchants'  Exchange,  Saint  Louis. 

Hon.  E.  Wells,  M.  C,  Alex.  Smith,  and  51  others  

L.  J.  Colton  

Prof.  C.  H.  Hitchcock,  A.  F.  Clough  

Hon.  B.  McPherson,  Clerk  United  States  House  of  Kep- 

rcsentatives. 

D.  Wilmot  Scott,  publisher  Galena  Commercial  Adver- 
tiser. 

J.  O.  Shannon,  secretary  Platte  County  Agricultural 
Society. 

John  E.  Werth,  for  Greene  County  Agricultural  and 
Mechanical  Society. 

A .  M!ilton  Lapham  .  -  -  

T.  G.  Emsley,  secretary  Cerro  Gordo  County,  Agricul- 
tural Society . 

M.  C.  Fernald,  Maine  State  College  of  Agriculture  

L.  Libbey,  postmaster    

Agents  and  captains  of  Morgan  Steamship  Company  — 

K.  J.  Percy,  for  Missouri  Valley  Telegraph  Company.  - . 
Prof.  G.  B.  Merriman  


E.  F.  Long,  editor  of  El  Paso  Eanchman  

Prof.  J.  E.  Hilgard,  United  States  Coast  Survey,  Daniel 
W.  Stevens,  and  Eev.  Thomas  Hill. 

Hon.  B.  F.  Butler,  M.  C  

John  P.  Irish  

S.  J.  Kirkwood  

A.  D.  Schenck,  first  lieutenant,  Second  United  States  Ar- 
tillery. 

G.C.  Bound  

A.  H.  Hill,  secretary  National  Board  of  Trade  

Hon.  J.  A.  Logan,  United  States  Senate,  and  51  others  

Hon.  J.  A.  Logan,  United  States  Senate,  and  J.  H.  Ealston 

John  B.  Stivens,  mayor   

Board  of  Trade  of  Wilmington  .  -  

Hon.  H.  H,  Holt,  Michigan  legislature  


G.  C.  Wedderburn,  secretary  Virginia  Telegraph  Com- 

pany ;  L.  A.  Gobright,  Associated  Press. 
George  P.  Plant,  W.  H.  Scudder,  E.  P.  Handy,  committee 

of  the  Merchants'  Exchange,  Saint  Louis. 

K.  B.  Forbes  
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List  of  places  for  which  stations  have  ieeii  requested,  #0.— Coutinueti. 
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Thorntnn  A.  Jenkins,  rear  admiral,  TJ.  S.  IT  

''^'vii^SJi?''^^*^'  ^^^'^'^^^'^^  °^  ^^'^  Augusta  County  Fair, 


M.D.Ellis  .. 
William  Cain. 


South-west  Pass,  Louisiana 

(Pass  a  L'OulTe). 
Staunton,Ta.;  Christianburg, 
Va.;  Bristol,  Tenn.;Easton, 
Pa. ;     Harrisburgh,    Pa. ; 
Wincbester,  Ta. 

Towanda,  Kans    

Black  Dome,  K.  C.  (Black 

Mountain). 
Gallitzm  and  Altoona,  on 
Pennsylyania  Central  Eail- 
road. 

Minuea]5olis,  Minn.  (TJnlTer- 

sity  of  Minnesota). 
Each  of  the  State  agricultural 

colleges. 
NorthfieW,    Vt.  (Xorwieh 
University). 

Grand  Tower,  111   |  a.  Pv.  Harris  „ 

Society,  Saint  Louis, 'Mo.  '   I 

^m"C)^'  -^^'^'^^""'^  (through  Hon.  George  E.  Harris,  ' 
Charles  Tr.  Jeuks 


"William  W.  Folwell,  president  

ut  of  Kentucky  Fnivorsity, 


J.  B.  Bowman, 

others. 
Capt.  C.  A.  Curti. 


luka,  Miss  . 


secretary  Mutual  Aid  and  Improvement 


Great  STatihalee  {Bald  Moun- 
tain. N.  C.) 

Deposit,  K  Y  

Heilman  Dale,  Pa  

Fort  TTayuo  and  Now  Al- 
bany, Ind. 

Maryland  Agricultural  Col- 
lege. 

Anhui-n,  Ala.  (Agricultural 

.Ml'l^^.^  ^llauical  College  of 

l>-,lr|,-.l,l|,-i|,?J-.  Y.... 

ri  .iNI,nr^|,,x.  Y  

Sfw.iurr,  I'cnn.  (University 

Ol   tllL-  SllUtll). 


G.  W.  Tin 
S.  P.  Ilril 
F.  C.  Jchi 
diann  .S| 
A.  R.  I)a\ 


111  meteorological  committee,  In- 
A  griculture. 


iriculture. 
of  board  of  trastees  . 


William  C.  Stul.bs,  J..hn  B.  Read,"  W."h.' Jennison  ! 


Winona,  Miss. 
Eutaw,  Ala. 
Belfast.  M(. 
Ithaca,  \.  \'. 
ver.sil \  ]. 


I'l'l.  (DclawaniCol- 


Hon.  W.  A,  Wheeler,  M.  C 
Hon.  Jolin  Rogor.s,  SI  (" 
.Toliii  r..  CM.iu'.r  ((lir.m-l,  IV, 


Willi 

niiiii. 

])■■.  A 

llniK 


Carthage,  111  

Knt/,(own,  Pa.  VKoVstono 
^  .Miilr  Njinniil  School). 

Siiiii,'  |,<Mi,i  iii'twoon  Leaven- 
""I  I  II  jihI  Shrevoport. 

Onplairm.iC  Western  Kansog 
and  regions  to  southward 
and  soiUhwostward. 

Dallas,  Tex... 


Parker's  Landing,  on  (he  Al- 

leghenv  River. 
OreenHhorough,  on  th<-  Mon- 

ongahela  River. 
Lawrpnre,KatiH  (ITnlvorHltv 

of  Tv  nnuna  \  • 


Manchesfcr,  N.  U. 


Sandwich,  III  ... 
UetfoK,,  Mhiii... 


Sniitlisou- 
ilcr  Gregg, 


I  ilion  of  75  citizens  

I I  \  "1  1  'iMni'll  iruiversity 


A  If'  1 1'  petition  of  106  citizens!; ". '. '. '. 
A.  K.  llorm.,  i)iincipal   

M.J.  Stephenson  

Steamboat  nien  H  .onviMitionMsombiod  at  Cairo.'iil '. 
Kansas  State  Horticultural  Society  


<i  'I''  \tl  i  others  

JjoM  ()li„  W.lll.orn,  M.  U."!!; 

JveHo  niion  of  „,.i,„.t  council  of  Plitel^Vflh"  transraittlnii 
.  .do'!'".'"     " "^*^  oflllttebrirgh 


John  Frnrer 
Hon.  Steplic 

fre.l  (It.n 
I  Inn.  S.  \ 


lelllloil  oC  Al- 
■.1  leultnro. 
iHim  of  New 


Feb.  12,4872 
Teb.  12,1872 

Feb.  17,1872 

Feb.  21,1872 

Feb.  29,1872 

Mar.  15,  1872 

Mar.  21,  1872 

Mar.  25,  1872 

April  1,1872 

April  1,1872 
April  1, 1872 
April  12, 1872 

April  la,  1873 
June  21,  1872 
May  14,  1872 

!  May  25,  1872 
.Ma>  28,  1(,72 
June  10,  1872 

June  2G,  1877 

June  11,  1872 

July  8,  1872 
July  ID,  1872 
•Iiih  Hi,  li^Ti 
Si'pl.  2,  1872 
Miir.  1875 
July  20,  1872 
duly  20,  1872 
Aug.  6,  1872 
Aug.  8,  1872 
Nov.  18,  1872 
Nov,  22,  1,872 
.l.-m.  \H73 
h'vU.  ;i,  1875 
Mar.  17,  1875 
April  17,  1878 
May  7,  1878 
Aug.  8,  1878 
Sept.  2,  1872 
Sept.  1,1,  1872 

Nov.  6,  1872 
Nov.  17,  1872 


Bee.  28,  1872 
Nov,  25,  1878 
Feb.  28,  1880 
Mar.  10.  1880 
Vn\  28,  1872 


Jan.  10,  1873 

Jan.  10,  1873 
May   0,  1878 

Jan.  21,  1873  J 

Jnn.  33,  187R  M 

i 
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Applicant. 


Dayton,  Ohio  (National  Sol- 
diers' Home). 


Palatka,  Fla  - .  - . . 
Put  in-Bay,  Ohio. 


Emporia,  Kans   . .  - 

North  and  west  of  G-al  veston, 
Texas. 

Charlottesville,  Va.  (Univer- 
sitv  of  Virginia). 

Ealeigh,  N.  C  

Columbia,  S.  C   


Hon.  Isaac  Strohen  -  

Thomas  L.  TSTeal,  president,  and  Thomas  B.  Davis,  secre- 
tary, Montgomery  County  Medical  Society. 

J.  F.' Stone  (through  Secreiary  of  the  Navy)  

H.B.  West  

H.  D.  Cooke,  go  vernor  of  District  of  Columbia  

Hon.  Chailes  Foster,  M.  C,  G.  W.  Dane,  and  citizens, 
farmers,  and  shipowners  of  the  vicinity. 

Eobert  Millikeu     '-  

Chamber  of  Commerce  (through  Hon.  John  Hancock). 


Hon.  E.  T.  W.  Duke,  M.  C. 


Neshanic  Mountain,  Somer- 
set County,  New  Jersey. 

Vincennes,  Ind  

Salina,  Kans  


AUeghanies  in  North  Caro- 
lina. 

Carthage,  Mo  

New  Bemo,  N.  C   

Port  Townsend,  Wash  


Cotton  Exchange,  New  Orleans   

 do  

Hon.  John  Alexander,  mayor,  transmitting  resolution  of 
city  council. 

Hon!  F.  A.  Sawyer  and  petition  of  58  citizens,  and  reso- 
lution of  city  council. 

E.  P.  Lingee,  president  of  board  of  education   

Cotton  Exchange,  New  Orleans  

Hon  H.  L.  Muldrow,  M.  C,  and  '6  otheis   

J.  T.  D.  Pumyea  


W.  Hays  

Freeman  Kingman,  secretary  of  Patrons  of  Husbandry 
and  Farmers'  Club. 

Hon.  W.  A.  Phillips,  M.  C  

George  Warren,  ,ir  


Mineral  Point,  Wis  - . 

Latitude  40°  30',  longitude 

74°  42';  Somerset  County, 

New  Jersey. 
Carlton,  Wis  


,Fla. 


Oakland,  Cal.  (University  of 

Califomia). 
Fayetteville,  Ark.  (Arkansas 

Industrial  University). 
Beatrice,  Nebr  


i  or  more  stations  in  Ari- 


Manistee,  Mich. 


Gorham,  N.  H  . . 
Mason  City,  Mo . 


E.  P.  Searle  and  174  others   

G.  W.  Nason,  jr  -  

J.  W.  Sweeney,  general  superintendent  of  Puget  Sound 
Telegraph  (jompany. 

Maj.  William  G.  Morris,  special  agent  Treasury  Depart- 
ment. 

Thomas  P.  Minor,  president  of  the  Puget  Sound  Tele- 
graph Company. 

G.  A.  Weed,  mayor  of  Seattle  

Mai.  G.  L.  (jillespie.  Corps  of  Engineers    

Hon.  T.  O.  Howe,  United  States  Senate ;  M.  M.  Strong.. 

Hon.  F.  T.  Frelinghuysen,  United  States  Senate;  citizens 
of  Somerset,  Hunterdon,  -and  Middlesex  Counties. 

Edward  Bach,  farmers  and  shipowners  of  the  district  

I  Hon.  Philetus  Sawyer,  M.  C.  ;  Edward  Bach  

I  Henry  Hazen,  collector;  W.  S.  Simmons,  first  lieuten- 
ant, U.  S.  Revenue  Marine. 
Hon.S  B.  Conovei', United  States  Senate ;  G.  Stark,  mayor 
Isaiah  Winch,  president  of  council,  and  22  others. 

D.  L.  Yulee   

Hon.  D.  L.  Tulee  (through  Lieut.  J.  McClellan,  A.  S.  O., 

and  inspecting  othcer. 
J.  West  Martin,  secretary  of  board  of  regents  

Hon.  A.  S.  Prather,  trustee  ■ 

Hon.  P.  W.  Hitchcock,  United  States  Senate;  A.  S.  Pad- 
dock. 

Charles  Denison,  M.  D  


Hon.  J.  A.  Hubbell,  M.  C. ;  L.  T.  Estis  

T.  J.  Eamsdell,  deputy  collector  

M.  Eugelmann  

Elias  S.  Mason  .  

J.  F.  Benjamin,  Brown  and  Shcppard,  E.  B.  Van  Vent, 
and  33  others. 

Thomas  J.  Perry,  chairman  meteorological  committee 
Kome  Agricultural,  Horticultural,  and  Mechanical 
Fair  Association. 


Kansas  City,  Mc 
Syracuse,  N.  Y , 


Hon.  W.  H.  Felton,  M.  C  

Henry  A.  HiUs,  secretary  Chamber  of  Commerce,  Eome, 

Thomas  J.  Perry,  secretary,  and  H.  Harpold,  president 

Chamber  of  Commerce,  Eome,  Ga. 

Thomas  S.  Case,  P.  M  

N.  Graves,  mayor;  William Kirkpatrick,  J.  E.  Whitlock, 

and  J.  B.  Hill. 

Hon.  K.  H.  Duell,  M.  C  


Feb.  17,  1873 
Mar.  3,  1873 
July  17,  1873 
Feb.  21,  1878 


Mar.  2,  1873 

Mar.  30,  1873 
Mar.  30,  1873 
June  11,  1873 


April  9, 1873 
Mar.  30,  1873 
June  4,  1880 
April  12,1873 

June  15, 1873 
July  17,  1873 

April  2,  1877 
July  26,  1873 

Aug.  15, 1873 
Sept.  13,  1873 
Sept.  30,  1873 

Mar.  8,  1878 

Dec.  16,  1878 

Dec.  17,  1878 
Mar.  5,  1880 
Dec.  16,  1873 
Deo.  22,  1873 


Jan.  10,  1874 
Jan.  26,  1874 
Jan.  17,  1874 

Jan.  19,  1874 

Feb.  7,  1874 
Mar.  2,  1880 

Feb.  12,  1874 

Feb.  17,  1874 

Mar.   3,  1874 

Mar.  16,  1874 

Mar.  18,  1874 
April  4,  1879 
Mar.  8,  1880 
Mar.  30,  1874 
Mar.  30,  1874 

April  24, 1874 


Jan.  21,  1875 
Dec.  4,  1875 
Mar.  31,  1876 
Mar.  16,  1877 


May 
May 


May  11,  1874 
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Bakersfield,  Cal  

Palmyra,  "Wis  

Crawfordsville,  Iiid.(  Wabash 

College). 

Calais,  Me  

Fort  Thompson,  Dak  

Chatawa.Miss.  (College  of  the 

Eeclemptionist  Fathers). 
Ellsworth,  Kans  


Mount  Lake  or  Bald  Knob, 
Giles  County,  Virginia. 

Camden,  N.  j.  (the  Eiver 
Iron  "Works) . 

Bloomington  and  Decatur,  HI 

Mount  Kearsarge,  Warner, 
H".  H. 

Ceredo,  "W.  Va  


Applicant. 


P.  D.  McClanohon,  M.  D  . 


A.  C.  Bratton,  M.  D. 

John  C.  Minton  

C0I.H.  B.  Carrington,  T7.  S.  A.,  chairman"  miYitarv 'sci- 
ence, "Waba.sh  College. 
Hon.  Eugene  Hale,  M-'C. ;  Boardman  Brothers 

Col.  D.  S.  Stanley  

Alexander  "W.  (cordon  


Hon.  "W.  A.  Phillips,  M.  C  . 

M.  W.  Henry  

Mrs.  H.  Haupt  


"Wood,  Dialogue  &Co- 


E.  A.  Gastman,  chairman  meteorological  committee 
Macon  County  Fruit  Growers'  Association. 
:  J ohn  Eaton,  Commissioner ;  Hon.  N.  G.  Ordwav  •  Hon 
I     U .  E.  Chandler.  "  ' 

I  S.  A.  Forbes  

I  iYank  Hereford  

j  Hon.  J.  H.  Mitchell,  United  States  Senate'        


Fond  du  Lac,  "Wis. . . 
Corpus  Christi,  Te;c. 


Lansing,  Midi,  (ilicliigaii 
State  Agricult  ural  CiiUego). 

Pau.i,  111.    .. 

CohiinhiiM,  (Ja  


 d<i 

Hon.  J;i 
Hold.i 


Hon.  (1.  Sriil,. 

]i.(\Kr,l,i,., 


4ary  of  Cliambcrof  Commerce. 


(c's  Senate;  E.  C. 
>iiiiiiiTcc,  Astoria, 
liigioal  committee, 


is,  M  .  (' 
I. ins,  M. 


^^ical  committee, 


CshkoMli,  "Wis   

Alllrs,  Idwii  (l(nv:l  SliUo  .\;;ri. 

<'nlliirMl  Siirir(\  ), 
Moiiiil  Aiillinny,  j'.niiiiugtou, 

F.irln  sM      „„„,.,  Va  

Afton,  Iowa  

Mount     Pisgah,  Bnidford 

('(iiin)v,  I'cuiisvlvania. 
■T;H  ks...ivill,vIll  :  


SiiMiik,  New  Hnmp 


Abingdon,  111, 

College). 
Hingham,  Wis . 


Throo  or  four  additioiinl  sta- 
tions in  the  interior  of 
Florida. 

Lake  Charles,  La  


TallahiisHce,  l'')a 
Frnnkliii  Idaho.. 
Lenoir,  IT.  C  


Fort  Dodge,  lowii  

Frhmdavilhi,  Ala  

(jTOcnciiHtle,  Ind.  (yVHimry 
Uuiversitv). 


G.  W.  Kobinsou . 


Hon.  James  H.  I'liitt,  jr.,  M.  C. ;   rha>bu8,  Wat- 

kiiiH,  iiiid   Wright, 

lIcii.lMiurs  W.  McDill.M.C;  N. -W.  Rowel  1,  "W.  K.  Kob- 
■"  ' '  "'  others. 


.Ml.lil 


Hon.  .lobn  A.  Lojtan,  United  States  Senate :  G.  V.BInok 
Snmuol  H.  Martin,  luid  U.  (}.  Whitlook. 

.\1  lei  l.  Lawson,  W.  T.  AreOiiigg,  nnd  24  others  

.lohii  I!  I>o„r,  J.  Albert  W>^\n;  Jc.hii  Walker,  and  7  other 
111'.  11.  I  Itnwilileli,  menilierof  Nnlioniil  lionril  ofUeallh 
•  laiiK^N  Whitiill   _ 


W. 


I'liiteil  States  Senate;  Lieut.  Col.  F.  T. 


I>cMi(,and  17  otbei 
D.  S.  Jiiirris,  proIeHsor  of  natural  scieuces  

Clmrles  Rogc^rs  nnd  F.  A.  Baloh,  inotoorologieal  eoinniit- 

t_ee,  Jniriners'  Club  of  Uinghnm. 
John  P.  Wall,  M.  D  


William  Mover,  iiB8l8(jmtpo8traa»tor  

I).  II.  l!iM  w.,  iioHtmnator   

'r.lM,',',','"' Senate,  nnd  41  others  . 
Ciiiiinii  A  (  ill,  y  (late  brovot iinutourmt-colonoVBud 
i  '  hhI  mii  MuiirterinoBtor,  U.  8.  a.) 


'  ^1  "  '  i",  presldeut   

A.  M,  Wheeler,  l>08tmftHtor.!!".".".'.."."!i].'.""[*||.""l"["" 


May  14,  1874 
May  19,  1874 
June  6,  1874 

June  16,  1874 
June  18,  1874 
July  13,  1874 

July  14,  1874 
July  21,  1874 
July  21,  1874 

July  29,  1874 

Aug.  30,  1874 

Oct.  28,  1874 

Nov.  21,  1874 
June  10,  1876 
Nov.  29,  1874 
Jnn.  IS,  1878 
Mar.  30,  1878 
Julv  20,  1878 
April  2,  1879 
Feb.    G,  1880 

Mar.   4,  1880 

Deo.  15,1874 
Jan.  4, 1875 
.Inn.  ].'i,1875 
Aug.  24,1876 


Jan.  20, 187G 
Jan.  20,  lH7r> 
Jan.  21,1875 

Jnn.  22,1875 
Jan.  23,1875 

Jan.  27,1875 

Feb.  a,  1875 

Feb.  17,1875 

Mar.  2, 1875 

Mar.  15,1875 

Mnr.  26,1875 
Mar.  25, 1875 
Sept.  10, 18T9 
Mar.  1875 
Mar.    6, 1880 

April  1,1875 

April  19, 1876 

Mn.\'    t>,  1875 


.Mine  la,  1876 
Get.  16, 1877 
.tune  12,1875 
July  2«,  1876 
July  28,1876 

Nov.  4,1878 

Nov.  0,1876 

Nov.  18,1876 

Mar.  7,1W0 

Oeo.  13,  ll«76 
July  I^l870 


J 
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Silver  City,  Idaho;  Walla 
Walla,  Wash.,  and  Baker 
City,  Oreg. 

Carson  City,  Nev  


J.  E.  Jonett,  captain,  F.  S.  N  

Jay  Guy  Lewis  

Hon.  J.  B.  Elam,  M.  C. ;  D.  B.  Martin,  and  24  others 
Hon.  T.  W.  Bennett,  delegate  from  Idaho  


Paw  Paw,  Mich  , 

Carlisle,  Pa  , 

Falrbury,  Nebr  

Sault  Ste.  Marie,  Mich 


Kelly's  Island,  Ohio  

Three  Klvers,  Mich  

Moffat,  Tenn  

University  of  Missouri  

Bald  Knob,  Giles  County, 
Virginia. 

Stowe,  Vt  

Alfred  Centre,  N.  Y.  (Alfred 
University). 

Anchorage,  Ky .  ( I'orest  Acad- 
emy). 

Monticello,  Iowa  

Heed's  Landiug,  Minn  ...... 

Ocracoke.  N.  C  

Kipon,  Wis.  (Eipon  College). 


Cheyenne  Wells,  Cal  

Judsonia,  Ark.  (Judson  Uni- 
versity). 
Statesville,  ]Sr.  C  


Barof  SaintJohn'sKiver,  Fla. 

"The  Vista, "N.Y.  (Catskill 

Mountains). 

Algona,  Iowa  

SouthPass  ("The  Jetties"), 

Mississippi  Eiver. 
Thomasville,  Ga  


Amherst,  Mass.  (Massachu- 
setts State  Agricultural 
CoUege). 

Ahnapee,  Wis  


Eagle  Eiver  (north  side  of 
Point  Keeweenow),  Lake 
Superior. 

"The  Jetties,"  Mississippi 
Eiver. 

GrayviUe,Ill  

Starkey,  N.  Y  

Eoan  Mountain,  N.  C  

Mount  Mitchell,  N.  C  - 

Carhondale,Ill.  (Southern  Illi- 
nois Normal  University). 


Seattle,  Wash  

Doboy  Island,  Ga  

South  Saint  George,  Me. 
Beaufort,  N.C  


Overlook  Mountain,  N.  Y. 
Fargo,  Dak  

Whitehall,  Mich  


Hon.  John  P.  Jones,  United  States  Senate ;  Hon.  William 
Sharon,  United  States  Senate ;  Hon.  William Woodbxim, 
M.  C. ;  the  governor  and  numerous  other  State  officials 
of  Nevada. 

E.  E.  Eowland  

William  H.  Cooke  

Will  W.  Watson,  civil  engineer  

Samuel  B.  W.  Covell   

Hon.  J.  A.  Hubbell,  M.  C. ;  Guy  H.  Carleton,  deputy  col- 
lector of  customs,  and  3  others. 

B.  K.  Huntington,  deputy  collector  of  customs   

J ames  Monroe,  M.  C. ;  E.  K.  Winslow,  and  102  others  

John  Anable  .■  

John  Erancis  , . 

Colonel  Eollins  (through  Hon.  J.  Eaton, 
of  Education). 

William  Terry ;  Mrs.  H.  Haupt  


Col.  J.H.  Current  

M.  M.  Moulton,  city  marshal;  F.  I.  Tryon,  mayor ;  M.  W. 
Herrick,  city  attorney. 

T.  B.  Wilson  &  Co  

Thomas  L.  Tilton,  M.  F.  Nelson,  and  17  others,  shipmas- 
ters, pilots,  &c. 

Hon.  P.  Sawyer,  C.  A.  Kenaston,  secretary  

Prof.  C.  A.  Kenaston. . . :  

 do  

L.  M.  McLane  

Hon.  A.  H.  Garland,  Prof.  Hubert  M.  Skinner  

J.  H.  Wvmer,  voluntary  observer  

Williani  M.  Eobbins,  M.  C  

F.  Jordan,  chairman  meteorological  committee.  Mer- 
chants' Union. 
Prof  Samuel  E.  Eusk  


P.  Dorweiler  

Thomas  C.  Anderson,  acting  collector  of  customs.  New 
Orleans,  La. 

D.  S.  Brandon  , 

Dr.  John  T.  Metcalf  

Lieut.  C.  A.  L.  Totten,  Fourth  Artillery,  acting  signal 
officer. 

W.  S.  Clarke,  president  

C.  H.  Haskins,  superintendent  Northwestern  Telegraph 
Company. 

Hon.  T.O.'Howe,  United  States  Senate ;  W.H.  Syemour, 

Charles  D.  Eobinson,  and  28  others. 
Hon.  T.  0.  Howe,  United  States  Senate,  and  24  others — 
J.  T.  Whiting,  general  agent.  Lake  Superior  Transit  Com- 
pany. 

Leopold  and  Austrian,  proprietorsLake  Superior  People's 

Lfnc  of  Steamers. 
J.  B.  Eustis,  United  States  Senate,  James  J.  Stewart  


M.D. 


E.  W.  Townshend,  M.  C. ;  J. 

H.  L.  Jennison  «.  

J.  M.  Tbornbui'gh,  M.  C  ■ 

E.  B.  Vance,  M.  C  -  

Eobert  Allyn,  principal ;  Capt.  T.  J.  Spencer,  U.  S.  A  

Hon.  J.  A.  Logan,  James  Eobarts,  secretary,  and  G.  F. 

Foster,  professor  of  physics. 
G.  A.  Weed,  mayor,  and  22  others 


E.  F.  Bryan,  superintendent  Savannah  Cotton  Exchange 
Hon.  S.  D.  Lindsey,  M.  C,  Franklin  Trussell. 


Hon.  A.  M.  Waddell,  M.  C,  John  D.  Davis,  D.  S.  Boone, 
and  87  others,  citizens  of  Beaufort. 

James  Smith  -  

Hon.  G.  E.  Spencer,  United  States  Senate;  Hon.  E.  Tyler; 

and  A.  W.  Edwards,  proprietor  Fargo  Eepublican. 
Francis  Smith,  C.  C.  Thompson,  postmaster,  and  41  others 
0.  C.  Thompson,  postmaster  


Dec.  22,1875 

Dec.  28,1875 

Dec.  21,1879 

Feb.  9, 1876 


Mar.    6, 1876 


April  .S,1876 
May  4, 1876 
May  12,1876 
Mav  20,1876 
April  22, 1880 

May  25,1876 
Dec.  17,1879 
May  30,1876 
June  29,1876 
July  17, 1876 

Dec.  22,1876 


July  21,1877 
Fel).  5,  1878 
Feb.  29,1878 
July  27, 1877 
Aug.  18,1877 
July  6,  1878 
Nov.  17,1877 
Jan.  29,1879 
Jan.  28,1878 

Feb.  6,  1878 


Mar.  18,1878 
July  16, 1878 
Mai'.  30,1878 

Mar.  30,1878 
April  12, 1878 


Aug.  5,  1878 
May   1,  1878 

May  2,  1878 

May  21, 1878 

June  7,1878 
Aug.  8,1878 
July  19, 1878 
Aug,  29,1878 
Oct.  1, 1878 
Oct.    2, 1878 

Oct.  26,1878 

Jan.  25,1879 

Feb.  6, 1879 

Feb.  10,1879 


Mar.  29,1879 
Oct.     6, 1879 
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liaFayette,  Ind.  (Purde 

Tersity). 
Ogden,  Utah  


Flagstaff  Hill,  Mass.... 

EUiott's  Knob,  Va  

Northfield,  Minn.  (Carleton 

College). 
BeltOD,  Tex  


Hummelstowu,  Pa  

Swansborongh,  N.  C  

Butte,  Mont.   

Berkshire  Hills,  Pittsfieid,' 
Mass. 

Gay  lord,  Kans  

Summit,  Colo.,  Eio  Grande 

County. 
Lead viEo,  Colo  


Glasgow,  Mo. 


Winston,  N.  C  

North  Pair  Haven,  N.  Y. 


Florence,  Ala  

Au  Sablo,  Mich  

Kolla,  Mo.  (Missouri  School 

of  Mines). 
Suspension  Bridge,  N.  Y. 

(Seminary  of  Our  Lady  of 

Angels). 
Martha's  Vineyard,  Maas. 


Applicant. 


Hon.  G.  S.  Orth,  M.  C. 


George  B.  Prescott,  electrician,  Western  Union  Tele- 
graph Company ;  W.  B.  Hibbard. 
N.  Bearse,  W.  W.  Hallett,  and  109  others. . . . 

<J  ed.  Hotchkiss  

Hon.  William  Windom,  UniWd" States  Senate 


^r°nV«^^;''^''^Q'w"*''i'^  Hon.  Richard 

otliOTs                       Senate,  S.  C.  Alexander,  and  67 
Hon.  J.  W.  Killinser,  M.  C.  - 
D.  J.  Sanders,  W.  W.  Dennis,  and  31  others! 
Henry  J acobs,  mayor,  and  70  others 
W.  T.  Bacon  


Ar'^w^S'^^l"-"'  McBride,  and  15  others. 

John  M.  Walker,  director  Iowa  and  Colorado  Consolidated 

Mmmg  Company, 
•^w"';      /J'"-"?.'  United  States  Senate,  W.  S.  Green 
w  r         Cam]ihn,  James  L.  Clark,  and  191  others 
web.  M.  Samuel,  chairman  meteorological  committee 
Merchants'  Exchange,  Saint  Louis.  ' 

W.  0.  Shelbum  

"^^To^i  ^'  "'^"''PP'  S"P<'"n*en<jenV Southern  Central  Ea^ 
Hon.  John  H.  Eeagan,  M  C,  H.  M.  Hoxie,  general  super- 
ami  2  o^hT,"""  Kailroad, 

Hon.  William 'jl.  Lowe,  M.  C  

Hnn.i;.  (;.  lion  ,  M.  C. :  Hon  J.  W.  Gleuuie,  co'llector  of' 
<•ii.st.iiiw,  Mild  others. 

(li'i, ',■((.'"  ^ States  Senate,  Charles  E.  Wait, 
Iti'v.'c.  \'v 


,  C.  M.,  professor  of  physics  and  nstron- 


Hon.  W.  W. Crapo,  M.  C . 


Apr.  14,1879 

Apr.  26,1879 

May  2, 1879 

May  23,1879 

May  28,1879 


June  10,1879 
Sept.  4,  1879 
Oct.  11, 1879 
Dec.  20,1879 


Jan.  17, 1880 
Mar.    8, 1880 


Apr.  20,1880 
Apr.  21,1880 

May    5, 1880 

May  14,1880 

June  23,1880 
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Paper  No.  48. 

REPORTS  AND  0B8EB  VATIONS  UPON  THE  TOTAL  ECLIPSE 
OF  TEE  SUN,  JULY  29,  1878,  AS  FILED  IN  THE  OFFICE 
OF  THE  CHIEF  SIGNAL  OFFICER  OF  THE  ARMY. 


PEEFAOE. 

A  collation  of  miscellaneous  reports  and  observations  upon  the  Total  Solar  Eclipse 
of  July  29,  1878,  was  begun  August  13,  1878,  by  order  of  the  late  Brig.  Gen.  Albert  J. 
Myer,  Chief  Signal  Officer,  U.  S.  A.  (see  special  instructions  O.  C.  S.  O.,  No.  70,  August 
13,  1878),  but  this  work  was  stopped  by  his  telegraphic  order  of  October  17,  1878. 

The  work  was  resumed  September  20,  1880,  by  order  of  Brig.  Gen.  E.  C.  Drum, 
Adjutant-General  and  Acting  Chief  Signal  Officer,  and  was  extended  to  include  all  data 
relating  to  the  Signal  Service  Pike's  Peak  Expedition,  the  general  report  upon  which 
is  given  precedence  in  the  present  volume. 


LETTER  OF  TEANSMITTAL. 

Office  Chief  Signal  Officer, 

November  21,  1880. 

Brig.  Gen.  E.  C.  Drum, 

Adjutant- General,  and  Acting  Chief  Signal  Officer,  TJ.  S.  A.  : 
General  :  In  obedience  to  your  orders,  verbally  communicated  September  20,  1880, 
I  have  the  honor  to  present  the  accompanying  "  Collection  of  Reports  and  Observations 
upon  the  Total  Solar  Echpse  of  July  29, 1878,"  including  therein  my  Eeport  upon  the 
special  Pike's  Peak  Expedition  of  the  Signal  Service. 
Very  respectfully,  yours, 

CLEVELAND  ABBE, 
Professor  and  Assistant  0.  C.  S.  0. 
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CHAPTER  I. 
fJl^NEh'AI.  HISTORICAL  INTRODIKmON. 

general  interest,  i ( iZ  „,,l,jL;  ^^l"**'*"     Cuba,  aroused  a  vory 

s(41?£:;l'iV;ii:::;^,';i;:';'  ?:f;;,'/^;:":;'S    '^"-'^r^H-Mwintendentof  m,o  umtod 

foHsorAbbo's  report  ( I.ereoi,  (()' c  s  ■  w/M-''''  'Tji'  "'"""rvii.g  wei.tlier.  and  Pro- 
lowed  by  several  ve  I  .       ",  „^  Febrnnry      1H7S.  vv,,Hfoi- 

lor  ti..,  special  obser va'no;;:  ii^rc  'be'pi.  ji:.  ';::;ti:;:';''"  '-<,'"7-"^ "  .-i 

,.,..„      ^:;^;z  ;>;,;:,;;;,;.:;i»;,„  I  '■rs::;;'^•|:,l::„\^»;,;,;;;,,^;;■,^l:T■i 
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In  pursuance  of  tlie  matter  of  selecting  localities  at  wliicli  the  astronomers  of  the 
country  could  locate  themselves  with  the  least  chance  of  being  interfered  with  by- 
clouds  and  rain,  and  with  General  Myer's  permission,  Professor  Abbe  made  a  more  de- 
tailed study  of  the  past  weather  record  (see  his  report  of  Ajml  18,  1878,  O.  C.  S.  0., 
644,  Misc.,  1878),  an  abstract  ofwhich  is  herewith  appended,  as  it  is  interesting  to  com- 
pare the  anticipation  with  subsequent  experience.    (See  Documents  Nos.  I  and  II.) 

It  having  been  decided  by  General  Myer  that  whatever  was  practicable  to  be  un- 
dertaken by  the  Signal  Service  observers,  without  interfering  with  other  imperative 
duties,  should  be  done,  Professor  Abbe  drew  up  the  instructions  that  were,  with  some 
modihcations  by  General  Myer,  issued  on  the  15th  April,  1878,  to  seventeen  regular 
Signal  Service  stations  (see  appended  copy  of  order  of  Lieut.  C.  E.  Kilbourne).  (Doc. 
No.  IIL) 

Subsequently,  also,  a  brief  circular  (see  letter  of  Professor  Abbe,  May  29,  O.  C.  S. 
O.,  871,  Misc.,  1878)  was  sent  by  General  Myer  to  all  Signal  Service  stations  and  corre- 
spondents in  the  neighborhood  of  the  iiath  of  totality,  a  copy  of  which  is  herewith  ap- 
pended (see  Document  No.  IV). 

The  printed  instructions  of  the  Nautical  Almanac  Office  were  distributed  June  5, 
(see  letters  sent,  vol.  32,  page  358— Obs.),  and  on  July  11  those  just  received  from  the 
Naval  Observatory  were  issued  and  did  good  service  although  rather  late.  A.  special 
expedition  to  Pike's  Peak  was  organized,  full  details  of  which  will  be  found  in  chap- 
ter II  of  this  volume. 

The  orders  and  requests  referred  to  above  as  having  been  sent  to  regular  and  volun- 
tary observers  of  the  Signal  Service  resulted  in  numerous  and  interesting  replies,  a 
collection  of  which  was,  in  accordance  with  General  Myer's  order  of  August  13,  1878, 
made  by  Professor  Abbe  in  the  intervals  of  his  regular  official  duties  between  August 
13  and  October  20,  1878;  this  work  has  recently  been  revised  by  him,  and  consti- 
tutes the  greater  part  of  the  present  volume. 

Although  these  reports  constitute  but  a  small  portion  of  the  material  that  is  sup- 
posed to  exist  relative  to  this  eclipse,  it  is  nevertheless  considered  proper  to  present 
in  chapter  IV  some  of  the  general  results,  while  the  complete  index  that  concludes 
the  volume  will  facilitate  farther  studies  on  the  part  of  those  interested  in  the  sub- 
ject. 

[Doctunent  No.  I.] 

Office  Chief  Signal  Officer,  J^jriZ  18,  1878. 
General:  I  have  the  honor  to  submit  the  accompanying  chart  and  table.    The  for- 
mer shows  the  path  of  totality  during  the  approaching  solar  eclipse  of  J uly  29,  as  also 
the  relation  thereto  of  all  those  stations  from  which  we  have  received  any  meteorolog- 
ical reports. 

The  table  shows  the  number  of  unfavorable  days  that  may  be  expected  in  one  month 
(and  the  favorable  chances  for  the  day  of  the  eclipse)  for  each  station  from  which  the 
Signal  Office  has  on  hand  any  July  or  August  reports.  Those  stations  from  which  we 
have  no  reports  for  those  months  are  also  included  in  the  table,  in  order  that  by  a 
glance  you  may  perceive  from  which  posts  we  may  expect  observations  of  the  eclipse, 
and  to  which  posts  instructions  should  be  sent. 

I  would  recommend  that  sufficient  (100)  copies  be  requested  of  any  "instructions 
that  may  be  published  by  the  Naval  Observatory  or  the  Nautical  Almanac  Office  for  the 
use  of  amateur  observers  without  telescopes,  and  that  copies  be  sent  to  such  of  our 
observers  at  the  stations  in  or  near  the  path  of  totality  as  are  marked  with  *  or  in 
the  accompanyiug  table. 

Veiy  respectfully,  yours,  CLEVELAND  ABBE. 

A.  0.  C.  S.  0. 

To  the  Chief  Signal  Officer. 

[Document  No.  II.] 
[Circular.] 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

WasMngton,  D.  C,  April  22,  1878. 

The  enclosed  data,  exhibiting  the  chances  of  weather  conditions  favorable  for  the 
observations  of  the  total  eclipse  of  the  sun  on  July  29,  proximo,  at  the  stations  and 
places  named,  as  deduced  from  the  data  collected  at  this  office,  are  pubhshed  for  the 
information  of  all  concerned.  The  list  embraces  those  United  States,  stations  and 
posts  within,  or  very  near,  the  path  of  totality.  The  total  number  of  such  points  within 
the  path  of  totality  is  36.    The  total  number  near  the  path  of  totahty  is  31. 

I  am,  very  respectfully,  your  obedient  servant,        ^l^^RT  J.  MYER 

Brig.  Gen.  (Bvt.  Assgd.),  Chief  Signal  Officerof  the  Army. 
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Prohalle  chances  of  fair  olserving  tveather  at  the  Signal-Service  stations  within  or  lorderina 
upon  the  path  of  totality  of  the  solar  eclipse,  July  29,  1878. 

[x  indicates  station  near  patli  of  totality ;  x  x  indicates  station  in  path  of  totality  •  S  S  indicates 
^'^iJt^^ll^T^Aob.,^-  army  miHtary  posts,  Yol.Wer4Yt£.w!v'o«: 


arable 

ii 

j   Office  No. 

Stations. 

Service. 

Latitude. 

Longitude. 

Altitude. 

Number  of  months  examin< 

Average  number  of  unfav( 
days  per  month. 

station  in  totality. 

Station  near  totality. 

Percentages  of  chances  of  ( 
tions  favorable  for  observs 

Abandoned  stations. 

I 

n 
III 

1    WASniNGTOff  TERRITORY. 

Olympia..  

S.  S 

A.  M.  P 

47  2 

122  56 

Feet. 
36 

2 

87 

Foi't  Canby,  Cape  Disap- 
pointment   

46  10  j  124  3 

1,800 
30 

8 
8 

5.6 
12.3 

X  X 

81 
59 

48  0 

46  0 
48  21 
46  14 
48  4.") 
46  ,i 

llii!  4U 
1  118 

135 
805 

40 
100 
870 

0.9 

77 

1 

Neah  Bay,  Port  Towusend 
Cathlamotto  

Vol.  ... 

IL'4  31 

4 

3.0 

ii 
3.0 
2.2 

90 
81 

3 
4 

Wlj:il(.'nm  

Scutlir,  1',,,'t  iihikciy 

..do  

do 

122  30 
118  4 

6 
1 

80 
90 
93 

.'-'do.:..;.' 

47  ;)2 

122  32 

20 

2 

10.8 

44 

Portland  

4,'>  30 
43  10 
40  12 

122  28 

123  10 

124  1 

T 

ir 

Kosoburg  

c'lmi)  \v!inlrr 

..do  

A.  JI.  P. 

1 

8.  2 
4.5 
8.  3 

73 
85 
73 
97 

....do.... 

42  50 

120  10 

0,  500 

1.0 

"V 

l''>.rl  K'l  uii;illi  

<  'iini|>  1  \   

...do.... 

42  59 

121  43 

4, 200 

7 
6 

2.  0 
.3.8 

87 
57 

1 

2 
3 

Kula  

Port  Orford  

Vol 
do 

!.<io;.";!;' 

40  11 
44  57 
42  4 

12,3  50 

123  55 

124  20 

52 
500 

5 
0 

12.8 
5.  9 

"V 

IDAHO. 

I 

Boi.so  City  

s.  s  

A.  M.  P. 
...do.... 

48  40 
43  87 
43  7 
40  20 

116  6 
110  6 
112  80 
116  60 

2,877 
2,880 
4,700 

2 
8 

4 

2.6 

92 

ir 
III 

Fort  Hall  

Fort  Lapwai  

2.0 
4.0 

5.0 

93 
87 

MONTANA. 

7 

83 

I'^'ii't  liciiton 

Vir-iiii:,  Cii^ 

S.  S  

47  52 
45  20 
4R 

no  ,30 

2,  845) 

7 

7.6 

75 

ir 

1X1 

A.  M.  P. 

112  3 
no  36 

5,  480? 
2,  063 

0 
8 

8.7 
7.1 
8.0 

71 
70 
87 

...do... 

47  31) 
45  45 
47 

in  48 

8 

IV 

V 

J',:"|J1'  ^  

...do.... 

no  50 
in 

6,800 
0,000 

8 

8 

5.8 
6.4 

82 
70 

I 

MiMMnni'i 

Viii'.".'!;. 
.do  

40  20 

105  40 

2,  500 

2 

0.0 

100 

l.j..S.,,..i,,a„,_Mu»ol„; 

Cm  rail,  20  luiios  wogt  of 

Miincli>  Shell  

b'izcmaii  

40  45 
47  25 

113  45 
108  10 

.3,  300 
2,  500 

2 

4.0 

87 

.do  

3 

0.7 

78 

.do  

'4.5:16' 

iii  " 

UTAH. 

1 

Corinnci  

'^iiii'  iwiiu-citv  . 

K  mi 'b'  

S.  8 

.do  

A.  M.  P. 
Vol 

41  30 
41  10 
40  40 
37  a 
40  CO 
87  20 

112  18 
112 

111  53 

112  32 

in 

112  15 

4,240 
4,  302 

4,  800 

5,  500 
6,030 
B,  21ft 

H 
7 

2.8  . 
0.1  . 
3.  ft  . 

01 

80  . 
88  . 

2 
3 
4 

Mount  Cimnoi  !  !!!!! 

.do  

7 
8 
8 

4.0  . 
3.3  . 

87 

86  . 
83  . 

85  40 

110  1ft 

1 
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WrOMING 


Cheyenne  

Fort  Sanders  

Fort  Fred  Steele 
Camp  Brown 
Fort  Laramie 
Fort  D. 
Fort  Bridger 
Fort  Fetterman 
Camp  Stambau 


Denver  

Pike's  Peali 
Colorado  Springs 
Fort  Lyon. .. 
Fort  Garland 
Fountain  El  Paso 
Golden  City 
Fort  Collins 
South  Puehlo 
Hot  Sulphur  Springs 
Hutchinson 

Ula  

Hermosa,  Animas  Talley 
Silverton 
Fort  Garland 
Golden 

Estes  Park,  Longmont 


Summit 

Colorado  Spring 
Dudley,  Park  County 


North  Platte 
Omaha 

Fort  MoPherson  

Sidney  Barracks  

Fort  Hartsuff 
Camp  Sheridan 
Emerson 

Norfolk  

Beilevue    

Santee  Indian  agency 

Plattsmouth   

Do  Soto 
Clear  Creek  ... 
Nebraska  City 
Eed  Cloud 

Howard  

Richmond . . 
Genoa 


Dodge  City.. 
Leavenworth 
Manhattan . . 
Fort  Hays  .. 
Fort  Lamed 
Fort  Wallace 
Fort  Leavenworth 
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Stations. 

ha  examined. 
•  of  unfavorable 

■  totality. 

of  chances  of  condi- 
rahle  for  observations 
3  of  eclinsfi. 

i  il 

O 

IS 

1 
s 

rs 
'ig 

Longitude. 

Altitude. 

Number  of 
Average  nt 

1 

a    ■i't^  «> 
§  SflS 

KA^-SAS— Continued. 



V 

Fort  Eilej-  

AMP 

O  I 

96  45 

Feci. 

Chauute  

Vol 

1,  300 

4  3.1 

! 
3 
i 

La'WTence  . 

36 
-     38  58 

96 

95  17 

1  975 
1,025 

1  3.0 

Helton  

Council  Grove  

39  37 
3S  42 

95  10 
100  20 

1,172 
1,  000 

3  6.8 

...  77 

5 
6 

Oakwood  

Manhattan  

Holden  

..do  

..do  

35  15 

1  6.0 
1  7.0 

7 

39  12 

38 

98  10 

3      7. 3 
1  5.5 

X  77 

9 

Bel  loviUe,  or  Centre  Mound 

Burlinn'.ame  

Medicine  Lodao,  Vaiie'v 
City  

-.do  

..do  

39  54 

84 

10 

38  42 

95  45 

800 

5  9.8 

...  67 

98  41 
95  27 

94  37 
•95  12 

95  40 

""sif 

12 
13 
14 

Le  Roy  

B.ister  Springs 

..do  

.-do  

37  19 

38  6 
37  3 

39  ,32 
37  20 

4  85 
7     6.' 4 

72 

15 
10 
17 
18 
10 

Independence   

1.  000 

1,  000 

4  8. 9 

3      7!  7 
6     8. 0 

5  5]  3 

1  5. 0 

2  4.0 

Lawrence  

Atlanta  

.\r"  ms'iN  r'itv 
Xr;ir  l'..nl,, 
:M:irMlh.|  1,. 

--do  

-.do.  .... 
-.do... 

38  ,58 
38  20 
38  58 

:i7  4 

95  10 
98  18 
95  16 
07  0 

884 
1,650 
884 

-.  74 
73 

82 

..do  

..do  

:ts  20 

9(i 

97  40 
97  .-U 

:::::::: 

2  9.0 

87  . 
70 

--do  

--do  

',lo  ' ' 

'■3 

)   

1     12. 0 

00 

•21 
25 
20 

i':liim''ma  

•ivMw,.ii ....   

39  7 
38  22 

05  10 
98 

8  8 
i      7. 5 

71" 
..      75  .' 

27 

30 
31 

I'li'lii'i"!', II. ■ 

^lnpi^l^  (Jil  y  ' "  ■ 

^.do'.'.;!!; 

4 

:is  .15 

37  20 

05  40 

04  45 
97  30 

05  53 
95  ;t7 

99  40 

....'.'.'.'] 

1, 400 

'""soo'  : 

900  . . 

i  7.0 
i  9.0 
8.0 
5.5 
3.8 

..      77  . 
..      70  . 

.  73 
82  . 
87 

iviUHlcy  

..do  

2, 220 

NTW  MRXICO. 

100  10 

6, 851  10 

12.8 

.do  

-do  

35  *l 

.      G7  . 

100  40 

'ni'ii' 

33  42 

-do  

do. 

i66"48' 
107  8 

(Id  

.d(i  

I 
II 

in 

IV 
V 
VI 
VII 
VIII 

( 

'ijinii  <'.(,\,"oVK,;,'rri..,yr 

i''<irr,  M<'i;;i,.  ' 

Fort  liiiviinl  

FortSoldon  

Fort  Winjtato  

Fort  Ilniou  ' 

Fort  TtiloroHo  " 

Fort.  Stiiiitoii  

A.  M.  iV 
-..do.... 

ah' its'  ' 
1 

107 

107  8 

108  25 
100  53 

08 

104  51 
108  30 

0,1  80  . 

Oft  IR  . 

4,'676'  "s 
4, 500  2 
0, 000  8 
4, 2.50  fl 
fl,  800  8 
0, 8;ift  8 
0, 204  2 

"7.'lV 

"74" 

...do... 
...do.... 
...do..-.. 
...do.... 
...do, 

32  40 
32  27 
35  18 
35  54 

83  30 
35  30 

n.o 

10.8 

0.4  . 

7.4  . 

0.8  . 
12.0 

70 

00  .. 
70  .. 
75  .. 
67 

00  .. 

Vol  

"i 

"i's  ' 

""si"  • 

INDIAN  TICllIllTOHY. 

Fort  Sill  

Fortdilmon  

I'^ortSill  

^.  S.  . . . 

31  40 

08  ;io 

3.  5 

88  ... 
70  ... 

1 1 

do  

1.  M.  P. 
..do,... 
..do.... 

35  4;) 
34  4ft 
3<1  30 
8Q  48  1 

05  10 

fill  10 

».  1 

11 
III 

Camp  Supply  . .. 

Fort  Gibson'  '. 

08  40  . 
00  20  . 
05  20 

  8 

  4 

eoo  4 

4.3 
4,S  . 

80  ... 
8ft  • 
68  « 
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1 

f 

P  -g 

ces  of  contli- 
observations 

Longitude. 

Altitude. 

Number  of  months  ( 

Average  number  of 
days  per  mo 

station  in  totality. 

station  near  totality 

Percentages  of  chan 
tionsfavorabl>for 
at  the  time  of  eclii 

Abandoned  stations. 

O  ( 
Oft  19 

Feet. 

m  in 

go  Vi 

4 

7.  6 

75 

"*' 

? 

8  0 

„ 

■ 

_„ 

on  7 

10 
in 

12  r 

14  4 

. 

68 

01  ^ 

9  6 

01  ^ 

128 

7!l 

76 

01  w 

15 

X  X 

■ 

90  5 

_ 

"04" 

i 

4  0 

0^  J? 

228 

09  0 

* 

0^ 

X  X 

99  14 

or 

... 

7  C 

£)i  M 
96  38 

41 
25 

10 

i 

11  0 
7!  2 

61 
76 

1'  026 1 

inn  9" 

f  5 

7« 

97  30 

7'  5 

75 

98  0 

........ 

0 

'  'i 

98  50 

676 

1 

1.0 

97 
90 

100  20 

1,  750 

1 

3.0 

97  30 

0 

90  40 

5 

8.7 

71 

100  15 

1 

9.0 

70 

0 

98  40 
98  27 

0 

0 

99  21 

0 

98  0 

1 

2.5 

99  20 

325 

3.0 

90 

99  2 

1,  800 

1 

4.0 

87 

99  58 

0 

96  50 

0 

98  45 

3 

4.7 

84 

1 

4.0 

87 

102  50 

3,  000? 

1 

3.0 

90 

99  40 

0 

98  0 

0 

100 

2,  060 
1,  950 

3.1 

90 

100  17 
97  40 

7 

3.1 

90 

465 

4.7 

84 

98  47 

8 

4.1 

106  41 

3,  800 

86 

99  1 

3!o 

90 

98  15 
100  30 

1,  800 

8 

87 
91 

102  55 

4,952 

8 

a  2 

79 

97  56 

50 
380 

8 

84 

99  50 

3 

2.3 

Mount  Ida  . . 

Durham  

Hot  Springs. 
Monticello  .. 
Hot  Springs  . 
Judaonia  


Shreveport  

New  Orleans  . . . 
Baton  Eouge  . . . 
Point  Pleasant  . 
Olive  Branch... 

New  Orleans  

Delhi  

Baton  Eouge  

Shreveport  

Near  Washingto 
Lake  Charles  


Corsicana  

Galveston  

Indianola  

Boeme  

Braotettsville. 
Brownsville  . . . 

Cambridge  

Castroville  

Concho  

Decatur  


Eagle  Pass  

Edinburg  

Fredericksburg.  

Graham  

Griffin  

Jacksboro  

Port  Laredo  

Mason   

Port  MoKavett  

Pilot  Point  

Pwio  Grande  City. . .  - 

San  Antonio  

Stockton   

TJvalde  

Henrietta  

PortMcKavett  

Port  Concho   

Post  of  Austin  

Kinggold  Barracks. 

Port  Bliss.  -  

Port  Griffin   .. 

Port  Eiohardson  . . . 

Port  Duncan  

Fort  Stockton  

Port  Brown  

Port  Mcintosh  

52  SIG 


S.  S  

..do  

A.  M.  P, 
Vol  


-do  

-do  

-do  

-do  


-do... 
-do... 
-do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


A.  M.  P. 

.do  

-do  

-do  

-do  

-do  

.do  

-do  

.do  

.do  


29  18 

28  32 

29  48 
29  17 
26  0 

29  25 

31  22 
33  10 
33  50 
28  40 

26  3 

30  20 
33  1 

32  53 
3«  10 

27  32 
30  42 
30  48 


29  13 
33  42 

30  50 

31  25 

30  18 
26  23 

31  46 

32  50 


30  50 
25  53 
27  45 
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Texas— Continued. 

Fort  Clark  

Fort  Davis  

Bluflf  Settlement  

ClarksTille  

Belmont  Farm,  near  Me- 
lissa  

Mesquite  

New  Ulm  

Houston  

EloTcn  miles  west  of  Gil- 


...do.. 
...do.. 
Vol.  .. 
-do.... 


Columbus  

Austin  

TerreU  

Austin  

Mesquite  , 

Flatouia,  Fayette  County  , 


100  25 
106  26 
97 


96  81 
90  30 

96  23 
95  6 

94  51 
90  37 

97  46 
90  20 
97  46 


lis 


[Document  No.  III.] 

War  Department,  Office  of  tiik  Cmi  i.^  Sicxvi.  Officer, 

Division  of  Tklkckams  am.  K'icpouts  for  the 
Benefit  of  Commkkci;  ano  Agricui.ture, 

IVashiiKjton,  D.  C,  April  15,  1878. 

nf?!';!!'?J?:^,^'^AT''*'  ac^^ompanyiuff  instructions  for  tnkinR  observations  dnrin^  ,a  transit 
of  tho  planet  Mercury,  wlneli  will  occur  on  the  ni  l,  or  Ma  v," and  1  lie  .solar  eelinse  M  liich 
will  occur  on  the  2911.  olM„ly,  ISTH,  aiv  fnrni.shed  for  von,  inio,  n,:,l  ion  an,l  Vm-i" 
_  Ion  will  conimenee  Iho  preliTiiiiiary  iH-aclice  iinmedi.-,  niu.n  llu-  ivcmpI,  oV  (ho 
ins  ruction.s,  as  speeili,.,!  (herein,  an<l  eonlinne  (hem  nnlil  ll,e  711,  .|.,v  olMav 
(1,,  1('f ','!'r\i''  '''.'"•"''"<  <->  V'xir  s(ation  al,  12  o'eloek,  noon,  from  tlio  1st  to 

n  \  1 1,  ,1  .\i;,y,  ;,„,1  -A  ,  p.  ni.  on  May  Cth,  (he  day  of  the  Iran.sit.  Tho  obsorvatious 
oi  ,      N,iiai-  er  ipse  aviH  i„,  I;,!^,,,,      ,li,.,.,.(,«,l  j,,  (1,,,  iu,striic( ions  herewith. 

•WiV,''n;',ll''-iV>!!   r  7'i  '-V  V,'  "  tl'"  5<1',  <i<li,  and  7th  of  May,  and  20th, 

•iOth,  and  31st  oi  J  Illy,  if  there  is  none  on  dnty  at  your  s(  al  ion.  ' 


Very  respectfully, 


,  ^.  C1TA8.  E.  KILROURNE, 

J'lrsl  LinUvnanI,  Second  U.  S.  Artillery,  A.  S.  U.  and  Aasiatant. 


INSTRUCTIONS  RELATIVE  TO  OBSmfVATIONS  OF  THE  SUN,  THE  TRANSIT 
OF  MEIv'CURY,  &c. 

tele'scTZ  ri'nlu!  "I"''?''""""'."'  i*"  "'•••'■««'K'.V,  prepare  a  plare  wher<>  tho  signal  sorvino 
er    Hkv  nv  nf         T,'*  I"  •'»"""'^"'  >\  "'<""•  viow  oC  (he  east  an,l  wes(  and  south- 

to  suuse't  "«''"1>'<'<1  by  (he  sun  in  i(s  daily  course  from  sniiriso 

woVa^l7  W  ^'7"1'1""  '  i"K  < |.'^'<"«^"1">  "<"Ht  he  screwed  into  a  piece  of  solid  woo.l- 

so  (bnf  K  !.o,n(H,  ami       ,liiV..,-ent  sides,  norlh,  ea,s(,  sonlh,  and  we,s(. 

so  that  ll  need  1..^  (he  i)o.Mili„n  ol  (he  (eh  .seope  inay  1h-  s  liced  .)  s,ii(,  vavionH  eirenn, 
staucoB,  or  a  small  sia.i.l  may  be  m,„le  by  a.  ■arpe,'  (er  uhm  (/  -■  nX  nV  -n  (  ,  r 
voat  vibration  if  (he  wind  is  blowing,  or  iVom  'any  amUhal  tll;  ui;:! J;;';",; 
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be  steadily  moved  to  follow  the  sun  in  the  progress  of  the  phenomenon.  To  determine 
these  points  is  essential. 

3.  The  leather  straps  and  caps  are  to  be  removed  from  the  telescope  and,  if  possible, 
a  light  frame  attached  to  it,  as  shown  in  the  accompanying  figure,  after  which  the  tube 
will  be  placed  in  the  clamp  so  as  to  be  nearly  balanced,  namely,  so  that  neither  object- 
end  nor  eye-end  will  have  much  tendency  to  settle  downward. 

4.  When  firmly  clamped  at  its  universal  spherical  joint,  the  telescope  is  to  be  pointed 
towards  the  sun,  which  may  be  done  without  sighting  through  or  along  the  tube,  but 
simply  by  observing  its  shadow  as  cast  upon  a  sheet  of  white  paper.  The  tube  will 
be  accurately  pointed  upon  the  sun  when  its  shadow  is  a  perfect  circle,  in  which  posi- 
tion there  will  also  appear  upon  the  same  sheet  of  paper  a  larger,  somewhat  brighter 
circle,  which  is  a  magnified  image  of  the  field  of  view,  and  if  the  paper  be  about  a  foot 
from  the  eye-end,  there  will  also  be  a  third  very  bright  circle  from  two  to  four  inches 
in  diameter,  which  is  an  image  of  the  sun's  disk.  The  larger  circle,  or  the  field  of 
view,  is  best  seen  when  the  paper  is  shaded  from  the  direct  sunlight  by  the  hand  or 
otherwise. 

5.  Fasten  the  sheet  of  white  paper  perpendicular  to  the  telescope  tube  and  about 
one  foot  back  of  or  behind  the  eye-end  of  the  telescope,  for  which  purpose  the  accom- 
panying light  frame  is  provided,  to  which  the  paper  is  fastened  by  elastic  bands  so 
that  it  can  easily  be  put  on  and  taken  off.  If  you  fail  to  receive  this  frdme,  or  devise 
a  substitute,  the  paper  will  have  to  be  held  in  the  hand.  Now  slowly  shorten  or 
lengthen  the  telescope  by  slipping  one  of  its  sliding  tubes  in  or  out  until  by  careful 
adjustment  you  obtain  on  the  paper  a  very  sharply  defined  image  of  the  sun,  namely, 
one  in  which  the  circular  edge  of  the  sun  appears  as  clear  and  sharp  as  possible  and 
free  from  blurs  or  colors.  If  any  small  black  spots  are  visible  on  the  sun's  disk,  then 
the  clearness  with  which  they  stand  out  will  indicate  the  success  of  this  adjustment 
for  focus. 

6.  The  apparatus  is  now  in  working  order,  and  arranged  about  as  follows  (see  fig- 
ure 1):  (Omitted.) 

T  is  the  post. 

W  is  the  screw  and  clamp. 

O,  the  object-glass. 

E,  the  eye-end. 

F  F  F'  F'  is  the  light  frame  attached  firmly  to  the  telescope  by  wire  or  string  wound 
around  at  F'  F'. 

F  F,  the  flat  plate  on  which  the  sheet  of  white  paper  or  smooth  cardboard  is  held 
by  several  elastic  bands. 

A  B  represents  the  lightly  illuminated  circle  having  a  blue  or  red  border,  which  is  the 
image  of  the  field  of  view  of  the  telescope. 

C  D  represents  the  very  bright  sharply  defined  circle  which  is  the  image  of  the  sun's 
disk. 

7.  The  telescope  being  fixed,  the  sun's  diurnal  motion  will  therefore  in  a  few  seconds 
carry  the  sun  from  X  to  Y,  and  its  image  at  C  D  will  rapidly  traverse  entirely  across 
the  circle  A  B  and  pass  away  out  of  sight ;  but  the  image  may  at  any  time  be  brought 
back  to  the  center  of  the  field  of  view  by  a  slight  motion  of  the  telescope  tube,  in 
moving  which  it  is  best  generally  to  grasj)  it  firmly  with  both  hands,  one  above  and 
one  below  the  clamp. 

PRELIMINART. 

8.  As  preliminary  practice,  you  will,  from  this  date  forward,  daily,  unless  prevented 
by  clouds,  at  some  convenient  hour,  especially  about  10  a.  m.  and  5.30  p.  m.,  Washington 
time,  make  a  drawing  of  the  solar  disk  and  of  such  spots  as  you  may  see  thereon  and 
forward  these  weekly  to  this  Office.  In  making  these  drawings  observe  the  following 
rules : 

9.  Prepare  sheets  of  drawing  paper  or  smooth  cardboard  by  drawing  in  the  middle 
of  each  a  circle  whose  diameter  is  very  closely  the  same  as  that  of  the  sun's  image 
observed  on  the  paper  as  before  described  in  section  5. 

10.  Fasten  the  paper  in  its  place  on  the  frame,  turn  the  telescope  nponthe  sun,  bring 
the  sun's  image  so  as  to  be  concentric  with  the  circle,  adjust  carefully  for  focus,  see 
that  the  sun's  sharp  edge  almost  exactly  coincides  with,  the  circumference  of  the  circle,- 
and  if  the  image  is  sensibly  larger  or  smaller  than  the  circle  note  that  fact. 

11.  Allow  the  telescope  and  paper  to  stand  still  while  the  sun's  image  passes  acrosS' 
the  latter  and  mark  the  point  P,  Fig.  2,  (omitted),  where  the  image  last  touches  the 
circle.  This  point,  P,  we  shall  call  the  preceding  point,  and  the  line  S  P,  drawn: 
from  the  center  of  the  circle  through  it,  will  indicate  the  direction  towards  which  the 
sun  is  advancing.  A  line,  S  N,  at  right  angles  to  this  one,  and  on  its  north  side,  points 
towards  the  north  point  of  the  sun. 

12.  Move  the  telescope  so  as  to  restore  the  sun  to  the  center  of  the  circle  and  by  dots- 
and  figures  indicate  the  positions,  shapes,  &c.,  of  each  spot  then  visible,  numbering  them, 
in  succession  from  the  preceding  point  northward  or  around  the  circle.    During  this. 
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hand  is    ;        V    M  ;  "  ^^       ■                        ■■'■"'-"'"■""S  t^at  ^vho,;  tho  ,ito 

tlian     ^iu:o  tr   u  jt  js  nM>vo-h-nths  ;  who.,  a,t  a  little  less 

teutli."  •,  liii  r  lrsx  i  ,    ,              ^^  HM.aliKlo  ni.mMhnu  thmMinartors  is  ci-ht- 

sove'lMVnlhJ    ^^  J  '  /             "  <'"-7-<-'"-:  a  liltlc  ,uoro  than  two-tlnnls  Is 

that  v,  l,..n  vn,/.  (    1,      '  ,       '  •  l'"'-^-''',!''.  •H-.-annowilh  an  assistant  so 

]<)    \|  l,isrii\ci,nn>(     1    I      \'i  "".  «t'<'"ii<l.  niinnto  andhonr. 

in            .■,'(   vnur  Irl  .  '  /h'      m^M  n    I  '^^  ^"T"     ''^P'^-'f''''               you  will  bo 

do/c,  .-lurisol  irnHrwMhVl,                "  '  I"'""'''''.  I'aiH-r.  Ac.,nm\  at  l.-ast  a  half 

she.M  „!■  |,,.,,„.,-   ,1,  .  Hiv      n    V    V   I  li  '"'■"'•••^''■•vi'iK  this,  and  ouo 

sun,  v„n  ^^ill  l„.,.i„  („  ,„■,,,'.  h.  •  m'  ""•'^t' '■«,"(  act  ..f  M.'ivnry  and  tlio 

towa'niN  wlii,'l,  n,r  i „•         '  "  "IH'ralK.nol  dolon.iinin-  tho  point  P. 

rccnl  first  tho  .h,....  ,  '  '  .  t      I  s  of    i       rir?/),  .v<>"  ! 

sketch  or  Hlalo,n,.nt  sl,<.wi      ,  ^  „    V^^^  ^  '    '  "'"""'"'^  ■'">"'  an.l  thon  a 

inonio.nt  ofti.no     l^"s     o  v  ,1  "as  visil.lo  at  tho  rooonlod 

tact  ha„s  takon  ,,la,'o  <    i  ,  , t  ,  '  v7,       T V.""""  ■'^"•'-h..!  .'on- 

brishl,  solar  .lis  c  t        ',  r    I     ,  f       '  <  '"\'-<""."'  "I"'^'     J"«t  wholly  n,u>n  tlio 

disk,  and  a^.ain  rV'  l.rdTho  I  im'I:  '  •^"'"''•^  ^''^^  "^''^'^  ""^ 

coh!;.i^!!;;,;':(^;ilVi;;:H;;.',:?  vl!;;  z;:;Jr*^''  '''"i'^'  i"--'''". 

l>'^>'<'il  n>ari<supon  tho      on o^^^^  hayo  boon  indi-'ato.!  by 

tho  second  contact  yon  will  ^  Z^    :"  :^^^^^^^^ 

i.s  when  the  snn's  in'.a;^,.       (ho  pa  M-r   x"  .  h    li     b         r""'"",''"'  ''T'! 

;_^;r..n;  then  ,ot  f.e  to.osc..po^,!.,nd'^  n/l^.^  lb-/.!;;  ■;:;';b^;:i::^^ 
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23.  Insert  a  new  sheet  of  paper  and  take  a  solar  picture  in  the  regular  manner,  show- 
ing all  visible  spots,  and  including  the  planet  Mercury. 

24.  Allow  this  paper  to  remain  in  its  place,  and  at  such  times  as  may  be  convenient 
make  a  succession  of  observations  showing  the  points  passed  over  by  the  xjlanet  in  its 
progress  across  the  sun.  Each  point  should  be  indicated  by  a  small  circle  drawn  around 
the  imago  of  the  iilanet,  or  by  a  dot,  and  should  be  numbered,  and  the  corresponding 
moment  of  time  be  recorded  thus : 

Planet  at  I  at  lO^  40.3°i 
Planet  at  II  at  10''  57.1™ 
Planet  at  III  at  lli^  30.41",  etc. 

25.  If  the  planet  is  seen  to  pass  close  by,  to  touch,  or  to  cross  any  well-defined  solar 
spot,  the  exact  time  should  be  recorded  of  these  contacts. 

26.  About  ten  minutes  before  the  third  contact — that  is,  when  the  front  or  advanc- 
ing edge  of  the  planet  exactly  touches  the  inner  edge  of  the  sun's  disk  before  the 
planet  begins  to  pass  out  or  off  from  the  sun's  disk — note  the  point  P  on  the  sheet  of 
paper  containing  the  patli  of  the  planet,  remove  that  paper,  number  it,  and  substi- 
tute another,  on  which  observe  the  third  and  fourth  contacts,  recording  both  their 
times  and  the  place  where  they  occur  and  the  points  P  and  N,  precisely,  as  for  the 
first  and  second  contacts.  The  fourth  contact  is  when  the  rear  edge  of  the  planet 
just  touches  the  edge  of  the  sun's  disk,  the  planet  having  ijassed  from  the  disk. 

27.  At  6  p.  m.  of  the  6tl  i  inst.  compare  your  watch  or  clock  with  Washington  time  and 
then  send  the  originals  of  all  these  observations  to  the  Chief  Signal  Officer,  retaining^ 
carefully  prepared  duplicates  at  your  station  to  provide  against  accident  to  or  loss  of 
the  originals. 

SOLAK  ECLIPSE. 

28.  A  solar  eclipse  will  occur  on  the  afternoon  of  July  29.  The  extent  and  time  are 
given  in  the  accompanying  circular  and  map  (published  by  the  Nautical  Almanac 
Office),  on  which  occasion  you  will  make  a  series  of  observations.  Washington  time 
will  be  telegraphed  to  you  on  the  preceding  and  following  nights,  and  you  will  deter- 
mine the  correction  to  your  watch  on  Washington  time,  the  moment  and  i^lace  of  the 
first  and  fourth  contacts  of  the  edge  of  the  sun  and  moon,  as  also  the  contacts  be- 
tween the  moon  and  well-defined  solar  spots.  If  the  eclipse  is  total  at  your  station  you 
will  also  observe  the  beginning  and  end  of  the  totality  or  the  so-called  second  and 
third  contacts.  Note  also  through  the  glass  looking  directly  at  the  sun  the  aureola 
or  "  glory"  which  surrounds  the  sun  and  moon;  particularly  its  color,  which  describe  ; 
also  whether  there  are  distinct  strijB  or  lines  in  it,  and  its  shape  as  a  whole,  which 
sketch,  showing  the  round  disk  in  the  center  and  in  proportionate  size.  When  the 
totality  is  complete  take  the  eye  away  from  the  telescope  for  a  minute ;  note  again  the 
aureola,  its  shape,  which  sketch,  how  far  it  extends  from  the  disk  of  the  sun,  stat- 
ing this  by  diameter  of  the  sun,  as  1^  or  other  greater  or  less  number ;  whether  there 
are  lines  or  striaj  visible  in  it,  and  describe  them.  Then  return  to  the  glass  and  note 
the  fourth  contact  or  end  of  eclipse. 

29.  Particular  attention  will  be  given  to  whatever  phenomena  can  be  seen  during 
the  few  minutes  of  total  obscuration.  It  is  possible  that  at  this  time  red  spots  or 
flames  will  appear  at  some  portion  of  the  otherwise  dark  edge  of  the  moon.  Note 
whether  the  flames  are  sharp  and  distinct  and  the  red  prominence,  as  it  is  called, 
steady  in  position,  and  whether  straight  striae  or  lines  extending  up  from  the  moon's 
disk  are  noticed  in  any  or  all  of  them.  Note  also  whether  any  of  them  waver,  or 
fliclcer,  as  it  is  called.  These  flames  are  the  red  prominences  to  be  read  of  in  books  of 
astronomy.  Note  also  whether  any  of  these  prominences  seem  to  be  separated  from 
the  moon's  disk  by  a  perceptible  space  ;  sketch  as  many  of  these  as  possible,  and  their 
different  appearance  at  different  times  during  or  after  the  eclipse.  Let  no  time 
elapse,  but  do  it  on  the  spot,  as  the  memory  may  be  treacherous.  These  should  be 
rapidly  sketched  in  their  proper  places. 

Especial  attention  should  be  given  to  searching  all  around  the  sun,  as  iar  as  the 
field  of  view  will  allow,  for  any  figures  or  markings,  rays,  cones  of  light,  bright  stars, 
or  other  phenomena,  that  can  be  seen  in  the  darkness;  whatever  is  seen  or  suspected 
should  be  drawn  in  its  proper  proportion,  lettered  or  numbered,  and  fully  described  m 
notes  to  be  written  subsequently.  .   ,    .  it,* 

30.  Further  contribution  to  our  knowledge  may  be  secured  by  inducing  such  pfioto- 
graphic  artists  as  are  in  the  path  of  totality  to  point  their  cameras  directly  at  the  sun 
and  draw  upon  the  plate  of  ground  glass  such  views  of  the  corona  as  may  be  depicted 
thereon  during  the  total  obscuration.    Photographs  are  not  recommended. 

31.  The  regular  daily  practice  in  drawing  sun  spots  will  be  continued  until  further 
orders. 
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"Washin.aton  time 
of— 


Egres 


Virginia  City 
Fort  SiU 
Denver 
Corsica! 
Pike's  Peak 

Graham  

Port  Eichardson 

Henrietta  

Tort  Decatur 


Local  time  of— 


Ingress,  Egress, 
A.  M.  M. 


Key  West 
Tliatclier's  Island. 
Sandy  Hook 
Capo'M 

Wasliinston,  D.  C 

Capo  Henry  

Capo  Lookout 
Tybeo  Island. 
Barnegat  

Atlantic  City.  I  on 

Baltimo-  ' 
Norfolk 

Kittyhawk   i 

CapeHaltcras  35 

Wilminston   qi 

Smithvilio  t\ 


h  m 

A.  m.  s 

5  ^ 

7  44  9 

8  12  7 

5  37  21 

8  12  19 

5  37  24 

8  39  47 

5  37  23 

S  42  28 

5  38  52 

10  30  27 

5  38  51 

10  16  37 

5  38  49 

10  12  49 

5  38  49 

10   4  32 

5  38  47 

10    8  41 

5  38  47 

10    6  42 

9  49  20 

5  38  50 

10  10  5 

5  38  50 

10  15  1 

5  38  50 

10    (i  11 

5  38  47 

10    7  25 

5  38  47 

10  11  9 

5  38  47 

10  10  40 

5  38  4« 

10    0  3 

6  38  46 

10    0  39 

3  17  18 
3  45  15 

3  45  29 

4  12  56  , 
4  15  38 


6  4  48 
5  50  59 
5  47  9 
5  38  49 
5  42  59 
5  40  59 
5  23  28 
5  50  20 
5  50  22 
5  40  30 
5  41  43 
5  45  27 
5  44  69 
5  34  18 
5  34  44 


Points  of  Fikst  and  Last  Contacts, 
in  the  morning. 

IN  THIS  afternoon. 

f  i  ho  ^yost  point 


>iagr.im  omitted). 
TOTAL  ECLIPSE. 
Apjproximatc  times  of  Met.  from  chart  i„.  American  Xan 


Heal  Almaiiaefor  1S~8. 


"VVashlngton  tlmo. 


VlrelnlaClty. 
Fori  Sill  ...  . 

Dcnvpr  

Cornlcnna  

IMko'H  IN  nk  .. 
nniliniii  .. 
Koil,  IticlinrdM. 

Ilciiri.Ua  

I'VmI,  l>,;;,Xm-.. 
Jliiviiniv  


h.  m. 

8  57 

4  23 

4  8 

4  20 

4  0 

4  25 

4  24 

4  24 

4  2H 

4  r.5 


5  22 

5  40 

5  21 

n  40 

5  3H 

n 

fi  ;i,s 

n  no 


1 

h.  ni  . 
5  0 

V)  '  25 

"ri"27 

li  '46 
r)"4i' 


0  23 
'C'24 
6  37 


m.  t. 

n  3 

a  .10 

2  r.i 

2  nt 

2  no 

2  no 

2  34 

2  an 

2  112 


Loon]  time. 


♦n,  I. 

1  37 

2  07 
2  10 
8  7 
2  17 
2  AO 
8  0 

2  nn 

n  3 

4  33 


3  ao 
s'lii' 
'i'ii 
i  in 


3  33 
ii  iM 


4  31 

"4  "as 

"ft'io 
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Approximate  times  of  contact, 


-Continued. 


■WasMngton  time. 


Key  West  

Wasliington,  D.  C . 
Thatcher's  Island . 

Tybee  Island  

Sandy  Hook  

Cape  May  

Cape  Henry  

Cape  Lookout  

Barnegat  

Atlantic  City  

Baltimore  

Norfolk  

Kittyhawk  

Cape  Hatteras  

WUmington  

Smith  ville  


Observations  will  be  commenced  ten  minutes  1 
and  time)  -wiU  be  found  iu  the  preceding  table. 


The  latitude  and  longitude  (axe 


[Document  No.  IV.] 

['circular.] 

Office  of  the  Chief  Signal  Officer, 
Division  of  Telegrams  and  Reports  for  the  Benefit  of 

Commerce  and  Agriculture, 

Washington,  D.  C,  June  5,  1878. 
It  i8  expected  that  on  the  afternoon  of  July  29tli  the  sun  will  be,  for  a  few  minutes 
(or  possibly,  at  your  station  only  a  few  seconds),  totally  eclipsed,  and  the  Chief  Sig- 
nal Offlcer  has  the  honor  to  request  that  you  will  on  that  occasion  make  such  observa- 
tions as  may  be  in  your  power,  and  report  the  results  promptly,  by  mail,  to  the  Ciuet 
SignalOfficer  of  the  Army,  Washington,  D.  C.  ,     ,  ,  i 

Among  the  observations  that  may  be  taken,  even  without  a  telescope  (although  a 
small  spy-glass,  marine  binocular  or  opera  glass,  is  very  desirable),  are  the  following, 
which  are  specially  commended  to  your  attention : 

I. — DURATION  of  TOTALITY. 

By  watching  the  sun  through  a  piece  of  smoked  glass  while  a  friend  closely  watches 
the  second  hand  of  a  clock  or  watch,  you  can  determine  to  the  second  just  when  the 
last  bit  of  the  bright  body  of  the  sun  disappeared  and  when  it  reappeared  Record 
these  times,  take  the  diiference,  and  you  have  "the  duration  of  the  totality  quite 
independent  of  the  error  of  your  watch.  If  you  have  carefully  determined  the  difference 
between  your  watch  and  the  Washington  time,  as  telegraphed  to  your  nearest  telegraph 
office,  then  by  communicating  this  difference,  some  additional  value  is  given  to  the 
observation.  Do  not  let  the  interesting  phenomena  of  the  corona  cause  you  to  lor- ^ 
get  to  be  ready  to  observe  the  reappearance  of  the  sun  as  carefully  as  you  observed  its 
disappearance. 

During  the  few  minutes  of  totgl  obscuration  of  the  sun,  there  will  probably  be  seen 
red  flamis  or  protuberances  very  Jlose  to  the  edges  of  the  moon  and  sun,  and  bright 
white  rays  extending  much  further  from  the  edge.  Be  prepared  with  pencil  and  paper 
tomake  asketchof  the  appearance  of  these  and  other  phenomena.  Have  a  circle 
drawn  on  your  paper  to  represent  the  sun,  and  two  hues  crossing  at  right  angles. 
Draw  several  circles,  concentric  with  the  sun  but  larger  than  it,  to  serve  as  a  scale  by 
which  to  draw  in  the  protuberances  and  the  corona  with  approximate  accuracy.  A 
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good  size  for  the  circle  will  be  1  inch  radius  for  tlie  sun,  and  1^,  1|  If  2  &c  for  tlie 
outer  circles.  The  radius  of  the  sun  on  that  day  will  be  15'  45",  'or'  945''  of  arc 
The  sheet  of  paper  should  be  large  enough  to  take  in  a  region  4  inches  from  the  sun 
on  aU  sides  on  the  scale  just  given.  Hold  the  paper,  or  have  it  supported,  so  that  one 
line  shall  be  horizontal,  and  mark  it  N.  and  S.  at  the  two  ends  that  respectively  point 
to  the  north  and  south  Hold  the  paper  so  that  the  other  line  shall  be  vertical!  and 
mark  that  end  Z  which  points  up  toward  the  zenith.  Draw  first  the  general  appear- 
ance, then  sketch  m  details,  and  after  the  totality  is  over  write  down  such  notes  as 
you  can  Before  the  totality  ends,  stop  sketching  and  writing,  and  prepare  to  observe 
the  exact  moment  of  reappearance  of  the  sun. 

ALBERT  J.  MYER, 
Brig.  Gen.  {Bvt.  Assgd.),  Chief  Signal  Officer,  U.  S.  A). 


CHAPTER  II. 
SIGNAL  SERVICE  EXPEDITION  TO  PIKE'S  PEAK,  COLORADO. 
A.— General  Historical  Introduction. 

The  observations  made  by  General  :Mycr  from  the  summit  of  White  Top,  near  Abino-- 
don  Va.,  on  the  occasion  of  the  total  eclipse  of  August  8,  1869,  appear  to  have  espt 
cially  inclined  him  to  desire  to  coulirm  them  by  observations  from  other  mountain 
tT'oo  i  in  February,  1878,  he  ascertained  that  the  path  of  totality  for 

July  29  18/8,  passed  nearly  centrally  over  Pike's  Peak,  he  at  once  expressed  the  inter- 
est that  he  would  take  m  having  that  locality  occupied  by  an  observer,  if  oulv  there 
was  a  reasonable  chance  for  fair  observing  weather,  and  requested  Professor  Abbe  to 
wHir  f  i"!"^^''^""'  should  bo  undertaken  and  what  instruments  would  be  needed, 
as  report  dated  February  23,  1878  (O.  C.  S.  O.  357,  Misc.  1878),  is  appended.  (Doc. 

Application  having  been  made  by  Prof.  S.  P.  Lnngley,  of  Alleghenv  Observatorv,  for 
F^Trr';'.--  .  'L'^>",^l^■"""■»f•'^  -Pon  the  l>il<..',s  l^eak  mililary  irservation  (see  a 

K..!s.yi.  j.u.  .Misr.  1,'^,^),  ho  was,  (in  .Iiiiui  i:!,  inlornuMl  that-  tlie  i)eak  would  be  oc- 
exS  :[t^Cn''  'Is  "  ""■  ^'^!';"/""'"  >'-l.itali,  ies  if  the  service 

if  2e^tSg  ;Soc.5:;:   1 1^;' ii^r-iicr^i^^)       '^"•^  ^•^^'^^ 

,  Preparatumsf.nMhi^Sign:,,!  Srrvicv  ,.x|M.,lili,,,,  (o  the  summit  of  Pike's  Peak  wore 
nmiediatrly  !.cg„n,  (see  Professor  ,VI.I„ 's  U-iU-v  of  June  M.  O.  V.  S.  ()  1)7')  Mis, 
I-/,  ,  <-op.v  iH'.vuill,),  and  orders  wcv  s,.„|  Juiio  I',)  to  tl>e  sergvaiit  in  rliarov  of  tl.o 
.sl.Mi,.,,  at  olorado.si.nnjrs  to  Ihv  vtYrvt  llial  no  nnaiKliorized  visilor.s  wero  (o  be  al- 
lowed at  I  lie  smnniit  dnnn--  llic  c'lips,'.  (l.cMcrM  ,srnt  obs  vol  Ti  i)  •!7(;  ) 
f,,rU'r,l,!,VT""<''  ';  '■'I'V''"  '^''  ■■''^  IV'll.v  loan,  ,i  \,y  1 1,..  NavarOb.seVvato.'.v  and  promptly 
foMva  1  ..1  t<,  (,o  ora.,IoS|,nn,us.  xvluTr,  1,ou,.n..,,  ,t  anaved  at  a  rad.er  late  ,lav. 

Ceitam  iiossiblr  .snhjcls  ,.1  ohscvalion  having  ,snj;.'es(ed  lluMnselves  to' (Jen.-v.I 
m-rred!"  ,  '"v"  ""f^''"  '"^  l'-IV->r  Abln  wa 

C  A  Yon',      n'"'      '  :  ^.  "  i"'  <'"•  spoetro.seopist,  Prof 

Inn,,  i       f  ,  ,  ,ir  \\I."<1'  •""'■'•vi.  w  will  be  fonn.l  in  P,„f,.s.s,.r  Abb,,'s  r,-por|,  of 

ie      Ink  Vi      ^/^  V  11^^,'.  '^l'I"'"<l'"'l  li'^'-ewitl.).    Special  instrueti,..  s  wore 

29",  a. >,l\!.l.  ilr;,      Jy^"''«»'^'it  William  Black,  at  Colorado  Springs.    (Soo  vol.  34,  p. 

T'll','.' m' 1' '  :,!'" '!'^'  ""'"f'^'i'y,  Professor  Abbe  was  ordered  to  proceed  in  person  (o 
;  'n.  ra  Mv.',.  •  i  ,'1  '"'''^  Special  Order  J7,  ^  Id,  J„ly  M,  187H.  herewith  app.>n,l.-,l. ) 
1 II  I'.ll, ,u  Mllo'itll  aVtitr  l>"«sil>io  tliat  he  migl.t  bi.u- 

Si.'n'a'l  '(')i'r!,'"r  ""i"'  "'m''  ''•  "'■  "'"•^■'      l''-ore8H,)r  Abbe,  as  ordered  by  the  Clii.'f 

a^N  ,       so  i  171' nS^VHf 'n'n''       i;''"'""''"".''^  ('^•'"  commnnieil  ions  filed 

i:;^H.:;aH:ii.!.i!;s  is.:^ '„';^^  '""-v  '-^i-  ^^.'-^t^.^^.  .-.i  ^7,  ,..,.1 

tIn'/idTn"ln',rnlM?r.'i'''  'V''^  '"<"'»1'.V  unpropit.iouN,  an,l  that 

v. 'nle,l      1^'  r  '""""""•'"'^        ll"M'nM'<iratory  drill  wen'  almost  totally  pn- 

fi„  „,  ■,  I    '1  "i'^'  """''V'  l-,  a,  N(,  !i,ly  Mnpr,.v,,ni<Mit  during  Snn,la,v,  tb,<  astli,  ,,'n, I 

op.  m.tiM        i,:nl  .Iran.laway  prrmanontly  an,l  My^eanio  mary,-l..nslv  ..loaran.l 


On  tlir  ■_';;,!,  (i,  nnal  jMy, 


nir,'. 


H  C  l)nn    O.H  V  ,^  I'"'"'-  'I .".p='»i.Ml  by  Lieut.  II, 
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from  the  exhausting  heat  of  the  Mississippi  Valley  to  the  cool  rarefied  air  of  the  sum- 
mit produced  the  usual  sufiering,  and  especially  in  the  case  of  General  Myer,  who, 
however,  instead  of  returning  below,  as  he  would  have  been  perfectly  justified  ia 
doing,  with  characteristic  resolution  decided  to  stay  at  the  telescope  and  to  send  below 
Professor  Abbe,  whom  he  had  found  resting  in  his  tent,  and  whose  condition  was  pro- 
nounced by  all  present  as  being  quite  critical.  The  latter  was,  therefore,  immediately 
borne  on  a  stretcher  to  the  Lake  House,  where  a  physician  and  two  nurses,  summoued 
by  General  Myer  from  Colorado  Springs,  met  him  at  about  1  a.  m.  of  the  29th.  His 
bearers  returned  to  the  summit  in  the  early  morning,  and  his  own  letter  carried  back 
by  them  from  the  Lake  House  promising  observations  from  his  new  location  is  here- 
with given.    (See  O.  C.  S.  0.  20.54,  Misc.  1880.) 

The  morning  of  the  29th  was  spent  by  General  Myer  and  party  in  such  preparations 
for  the  eclipse  as  could  then  be  made  ;  the  highly  favorable  change  in  the  weather 
having  afforded  every  facility  for  adjusting  the  instruments  and  giving  every  promise 
of  success. 

Of  the  observations  made  by  General  Myer  himself  with  the  five-inch  equatorial,  we 
have  unfortunately  only  a  collection  of  notes  in  his  own  handwriting,  evidently  in- 
tended as  a  first  draft  of  a  portion  of  his  report.  (O.  C.  S.  O.  2054,  Misc.  1880.)  These 
have  been  edited  as  carefully  as  possible,  and  it  is  believed  that  they  will  be  found, 
even  under  these  unsatisfactory  circumstances,  to  add  to  our  knowledge  of  the  coronal 
phenomena. 

The  assistants  who  officially  waited  upon  General  Myer  at  the  summit  were  Lieut. 
H.  H.  C.  ^unwoody,  Acting  Signal  Officer;  William  Black,  sergeant  Signal  Corps,  and 
Eufus  Choate,  corporal,  whose  individual  reports  are  herewith  published. 

Among  the  many  who  kindly  volunteered  their  services  in  carrying  out  upon  the 
summit  any  observations  that  General  Myer  desired  were  the  following :  Mr.  H.  T. 
Crosby,  chief  clerk  War  Department ;  Prof.  S.  P.  Langley,  director  Allegheny  Observa- 
tory ;  Prof.  John  W.  Langley,  University  of  Michigan ;  Mr.  E.  V.  McCandless,  of  Pitts- 
burgh :  General  Edward  Hatch,  U.  S.  A. ;  Col.  Charles  B.  Lamborn,  of  Manitou,  Colo. ; 
Mrs.  A.  H.  Smith,  of  Philadelphia,  Pa.;  Mr.  C.  O.  Shields,  of  Colorado  Springs,  Colo. 

From  all  of  these  special  reports  have  been  received,  which  are  herewith  given  in 
full,  and  with  them  is  also  given  a  report  from  an  unknown  observer  on  Mount  Lin- 
coln, relating  to  a  subject  in  which  General  Myer  took  special  interest. 

At  the  Lake  House  observations  were  made  by  Professor  Abbe,  whose  report  is  here- 
with also  given  in  full  (0.  C.  S.  O.  1287  and  1722,  Misc.  1878).  He  remained  for  a  few 
days  at  Colorado  Springs  to  supervise  the  packing  and  shipping  of  the  apparatus  to 
Washington. 


APPENDED  DOCUMENTS. 
pike's  peak  expedition. 


Letter  relative  to  instruments  propjsed  for  use  on  the  summit  of  PiMs  PeaTc. 

Office  Chief  Signal  Officer, 

February  23,  1878. 

General:  In  response  to  your  inquiry  relative  to  instruments  to  be  used  at  Pike's 
Peak  in  observing  the  solar  eclipse  of  July  29,  1878,  I  would  respectfully  report  as 
follows :  .  T  i 

I.  Accurate  observations  of  times  of  contact,  &c.,  require  corresponding  accurate 
determinations  of  latitude  and  longitude,  and  should  only  be  undertoken  by  an  expe- 
rienced observer.   The  instruments  needed  for  this  are  indicated  m  the  accompanying 

^  n.^General  observations  upon  the  appearance  of  the  solar  corona  or  halo  as  it  ap- 
pears to  the  naked  eye  need  only  the  previously  prepared  diagrams  and  other  assist- 
ance indicated  in  List  II.  ^  ,         ,    r,  „^ 

III  Anythino-  that  relates  to  the  temperature,  absorption,  currents,  spots,  flames,  &c., 
and  other  phenSmena  of  the  solar  surface  has  a  direct  interest  to  the  meteorologist . 
I  would  therefore  recommend  that  an  attempt  be  made  to  observe  the  following  phe- 
nomena: T  , 

1.  Solar  spots  and  faculse  at  or  near  the  edges  of  the  solar  disk ; 

2.  Flames  at  the  edges  of  the  sun's  disk ; 

3.  Absorption  lines  in  the  chromosphere  or  the  corona ; 

4.  Bright  lines  in  the  photosphere  or  the  corona ; 

5.  Absorption  lines  in  the  earth's  atmosphere ; 

6.  Polarization  of  the  coronal  light ; 
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-but^these  slioulcl  only  be  attempted  under  the  direction  of  Professor  Young  or  other 

IV.  The  most  interesting  field  of  work  practicable  for  us  would,  I  presume  be  the 
simple  drawing,  on  prepared  diagrams,  of  the  corona  as  seen  by  various  persShroual! 
various  telescopes  at  the  summit  and  the  base  of  the  mountain  TlS  ^t  at  the 
summit,  at  the  Lake  House  and  at  Colorado  Springs,  each,  three  observers  (or  nSe^n 
all),  having  respectively  a  large  and  a  small  telescope  and  good  opera  or  tield^Ls 
and  require  each  to  record,  with  all  possible  care,  all  that  he  saw  of  coronal  or  Ither 
rays  about  the  sun  during  totality.  We  thus  should  learn  how  mucl^  these  awear 
ances  may  be  modified  by  our  own  atmosphere  or  by  the  power  of  Z  telescope^^ 

By  concentrating  attention  upon  one  feature  dur  ng  the  few  minu^terof  totalitv  w« 
may  hope  to  add  something  to  our  knowledge  of  this"  phenomenon   1  woSSnkh 

CLEVELAND  ABBE, 
^.  ,  ,  ^sst.  0.  C.  S.  0. 

List  1. 

n«  tnlfr^  i",^*^"'^^.!!*  «f  2  or  3  inches  aperture,  reversible,  with  level,  and  so  arranged 
i  rl^^Sl^TJ't  ^^'^  '"'"'1^°  °'  ^^^'^  1'"°^''  vertical  for  observing  iSde 
Z.  Two  marine  chronometers,  set  respectively  to  mean  and  sidereal  time. 

List  2. 

1.  .One  6-inch  telescope,  equatorially  mounted  and  with  a  glass-ruled  micrometer 

2.  One  2-inch  telescope  or  spy-glass,  roughly  moimted  equatorially! 

3.  One  2-inch  held  glass  or  opera  glass  or  binocular.  ^ 

i^^SS^A^^^r^i^""      '^^^^'^^  ^"'^  ''^"^^^^  -  -tering 

net  ?h:  nne°^ftght  iurZ'"^^  ''''  ''""^"^^  ^^^^"^  «f  and 

obtciS'e SfcIIlTv'^il.?,?,';;  f'V^^  ™\slit  be  advantageously  supplied  with  a  camera- 

C.  A. 


No.  2. 

Pike's  Peak  Expedition. 

Lclier  cxivrnVnuj  the  hospitaUlies  of  the  Sisjnal  Service  station  on  Pike's  Peak  to  Prof.  S.  P. 
Langleij. 

Office  of  the  Chief  Signal  Officki!, 
„       ^  lynshiiH/lon,  J).  C,  June  i:t,  1878. 

than,  ?.  K  ^.N'.rM,'  /i^^^    r        "'■•'"I')'  ^         ^r^"^  question,  and 

mit  for  sn.  li  I  il,!,'      .v<,n  ii n'v  ',',',^.d  I'ospitality  of  tho  signal  station  at  the  sum- 

Very  rc,si)(.c,iiuily, 

,       ,       ,  ,.      ,  II.  II.  C.  DUNWOODY, 

T.    r  u  T.  T  Lieutenant  lonrth  ArtiUenj,  Aeting  Signal  Ojjiccr  and  Assi^txMt. 

Prof.  S.  I'.  Lanoi.icy, 

AUvghcnu  Obsenmiorij,  Allegheni/  Cili/,  Pa. 


3. 

Pike's  Peak  ExpEniTiox. 

Letter  of  Prof .  S.  P.  Langlcy,  dated  AUeghen,,  Ohserratory,  June      1878  (O  C  S  O  W 
Misc.  1878).         ■  •    •    .  .  , 

8in:  I  have  received  l  lironir].  Ad  i,i.r  siinml  nm,.,.,.  t  \  

kind  invitation  to  acc..pt  .l,.^bos,H::^ii:«':^  n!!!  iNK;:^ri::;ri!S;;:o;r^/;:;"^^^^ 
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of  the  eclipse.  My  special  observations  require  a  stay  on  the  summit  with  an  assist- 
ant for  one  or  two  weeks,  aud  if  this  he  not  too  heavy  a  tax  on  the  facilities  of  the 
station  I  shall  take  great  pleasure  in  accepting  your  obhgmg  olier. 

Your  obedient  servant,  g_  ^  LANGLEY, 

Director  of  the  Allegheny  Ohservatory. 


General  A.  J.  Myer, 

Chief  Signal  Officer. 


Pike's  Peak  Expedition. 

Letter  of  Prof  Cleveland  Able,  dated  June  14,  1878,  Washington,  D.  C.  (0.  C.  S.  0.979, 
Misc.  Ib78). 

General  :  In  reference  to  the  observations  of  solar  eclipse  phenomena  I  would  recom- 
mend  that  the  loan  of  the  observatory  (5-inch)  equatorial  be  obtained  for  a  defimte 
period ;  that  one  Private  somewhat  famUiar  with  exact  observations  and  handy  m  me- 
SicLl  matters  be  detailed  to  assist ;  and  that  the  order  go  into  effect  ^s«o<>n  as  possi- 
ble, and  include  the  authority  to  make  such  necessary  preparations  and  special  ap- 
paratus as  may  be  proper.  It  will  not  be  necessary  to  leave  here  before  July  15, 
altSli  the  sergeait  at  Pike's  Peak  should  be  notiiied  at  once,  m  o'^'le^- that  he  may 
report,  if  need  be,  any  additional  preparation  he  may  have  to  make  belore  he  can  find 
bed  and  food  for  two  weeks  for  the  proposed  addition  to  his  tamiiy. 


C.  A. 


Pike's  Peak  Expedition. 

Eeport  of  aninte>-view  with  Prof  C.  A.  Young  of  Princeton,  N.  J.  (0.  C.  S.  0.  1015, 
•'  Misc.  1878). 

Office  of  the  Chief  Signal  Officer,  Jme  19,  1878. 
General  •  I  have  the  honor  to  report  that  my  interview  with  Prof  C.  A.  Young,  at 
PrSon,  was  veT-y  satisfactory,  bit  lead  to  somewhat  different  conclusions  than  we 

""fM7L\ullMon  me  to  compare  my  own  and  other  notes  on  the  brightness  of 
ofn^ospheric  aaueous  lines  with  his  own  experience  as  to  the  brightness  of  solar 
cOTonal  hues  S  thus  without  particularly  explaining  to  him  the  important  object 
3h^d  ™ested  I  soon  became  convinced  that  if  vapor  of  water  exists,  as  it  doubt- 
[ess  cloes  m4  up  oV  a^ve  the  solar  corona,  then  the  lines  of  absorption  due  to  it  are 
and  must  be  inviS  on  account  of  their  faintness ;  moreover,  if  they  were  visible  to 
an  ob^efver  CtliXof  the  earth's  atmosphere  they  would  to  us  always  be  exactly 
o^rlaTd  by  and  confounded  with  the  aqueous  lines  due  to  our  own  atmosphere 
T  lf  anlqueous  cloud  of  cooled  and  precipitated  vapor  or  '^^s*  f  ^^^^  be 

S^^SntirblT^oA^^^^ 

=H^^^^^:^rr  «t  k^^  sz^f^ S 

irSimran's  Journal,  May,  1872,  must  have  been  constituted  of  these  heavy  metallic 

aqueou  "or  V™  c£  pr*  be  aa«rw«d.  settled  by  computmg  (or  obBervag)  the 
'°rfo'Sr"tTSpt™.tfr%trf^ 

of  view  and  movable  oculars,  so  that  we  can  take  a  rapid  survey  of  a  large  region 
aLut  tt^e  sun?aIrwit^^  all  ^.ossible  conveniences  for  accurately  sketching  m  what- 

'T  ¥he  liVht  by  which  we  see  these  cloud-like  forms,  being  simply  sunlight  reflected 
them.  ,  '     •  . 
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so  muclx  that  the  gain  is  more  than  coareJ^falated  by  £  '"'"''^ 

bodies  these  rays  become  visible  and  may  be  inst  ™foT.^  'T  ^^^.^Pon  Auoi-escent 
Concerning  all  such  linorescent  bX's  ProfSsorMm-tr  nf  ^^^^^     to  see  the  corona. 

SS'liini:sis^~-^J?^ 

the  cSnfclf bVe^frc^L'tlf  iV'^sfm^  "^T  ^"^^  of 

Young  somewhat  strongly  iir4d  and  Se^^lS^^^^^^  observation  that  Professor 
Tation  consists  in  placing  a  K  ,Ssm  fn  fV^^^^^^       *°  ^his  obser- 

without  much  training,  draw  and  dc.o^ib^i^?^^^^^^  good  opera-glass ;  any  one  can, 
tially  of  a  series  of  ci^cular^malfof  £  luu  *  Me  h  """^ 
The  observer  should  note  the  relftive  distnT^  nf ''^.'i^.'"  ^  diHerent  color, 
ness;  each  of  them  is  produced  IvtCi  If  of  the  rings,  their  colors  and  brrght- 
to  the  bright  lines  in  the  coro  al  e^.  r u n  ^''^ceedius  fvom  the  corona  corresponding 
relate  directly  to  questions  tl  a  o  ,  ot  .'mnT,  observations,  however,  appear  tS 
apparatus  will  probably  cost  ■,iIout"''\  ""^"^'^^^^tely  interest  this  office;  necessary 
al^;  ^r^^S'SiS;^::^}::^^^  ^S'  :S  f  ~  as  is  most  advis- 
cameras  [the  S.  S.  2-iuch  glasses  nm,  n    d  t  in^^^^  "i"  I'holographor's 

and  showing  the  picture  of  tlK;c  ,  ,      .b!       T"'^      Mercury]  without  ocular 

rescout  snbslancc:  The  mro,,  is  '  "„ ! ,  f^"  '  I'^i-er  smcnre.l  with  .o.uo  duo- 
far  froni  ll,r  snn  .-.s  ii  is  v  isil.l,.  •  '..,1  ,  ,  ''^ '■••M">lly  Ms  possible,  and  esi.eciallyas 
solar  cyc-picrc,  a  |,,|;,|  i vil.c i  i i,,  ',.' ,,i '" '  with  a  ]>laiu  glass  rcllorf"in.>- 
IMlu,.r.ocuiMr.n,l.c.nn,Vl,,HlV  l'  "J"'''"'""^'''-  '■"led  iu  blaVk  „„  „l..,,ss  a 
atamaguifyin.o  |M,w,r„|-  'khi,,,-  ■Vh  n,  I' ','  '''''''''  <'"><l''i.iils  visible 
cover;  the  dniwn...s  slionl,!  I,..  i,r,.,,l  „•  ''"«>'<'l"^  sliould,  if  praclu'abic,  ho  under 
previously  nil, ■<!  i,,  c,)iivsi„„„i  u  i,i,  ''"".■'>'">  "'' I'fstile  ou  hlackeucd  card-board 
theeyefn,,,,  ,1,,.  iclcscope.                       nucrou.eter;  they  are  nuule  without  taking 

raiik  w!!nl.^l '.■':Sl';;;'';„^",,'["  "^^^^^^^^  ^1','^  rest  of  the  stay  on  Pike's  Peak,  the  first 

l>au,ls,  h„(  IToTcss,     V,"  "'"^1'  '':V«  '""'«turo  and  the  spectros...'.,  i  r 

f-et),  show..!  llKM,  n,cVl    "^.^s  .r'^h  ^^-vo.,  in  IS^,  (,,n,i,!|c  .  000 

are  viy  (■.•chly  dcxvhmci   .,„,i    ,.  t  ''-^  that  I  he  vain.r  hands 

'"•■"Is  lh;,,,  ImI.V  iv;,'|".  '  •'■"^         J^^<"'>'t  Washington  oilers  much  greater  in.iuS 

y''''-^''^^^^^^  astro- 
ns  niMvas,,,,;  ||„.  v  isihiliiy  ofstars  ,  V 1.^  I,  '  ^7         of  eh^vation  above  sea-level 

::;^i';:i::':::::j,'::ht;'i^;^'^;- 

li'-l-H  h.v  \      .\s(cn.  '■""^'-^^"""■t,       ophemerm  of  which  has  recently  been  pub! 

a  'V''!'-"' -''^ppin^'m  f'        ^i"-  without  the  aid  of 

V""|«,/vho  iclls  „„.  I'haf  he  h;,M  V  ,  1,  ♦'"^  •experience  of  ITofessor 

luieK  1-171,  hnl  has  ahv,,vM  f.  i  m  ;  ,V  ''.T  t^,™'" ' '•'•'''"'^ ''.V  ".ea.m  of  the 
dmtance  away  fn.u.  the  sun,  a  ,  ,  .!  ■         'T/J"';' V'''^  '"^  "  '^''«"-t 

corona;  It  can  appan-ntly  o.'ily  I.e  si  die  l\      S/^' f'^        "''^'^      <l'e  'orn,  of  Iho 
Very  respectfully,  yonrs,  <iuiuig  ,i  total  oolipNo. 

CLEVKLANl)  A  HUE, 
[Prof.  George  P.  Rond  in  IflM  «,wi  ,  f'- 

Hj.ndin.  iu  ,?f'swi('^.^^^^^^^^^^^^  ofl  he  solar  corona  by 

ter^ ^  I.Mvmi;  tbcsnu  to  bo  hidden  by  tho 

I'^w-J  ii.nn.S  lie  \mih,  however,  unsuccossftil.— U.  A., 
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No.  6. 

Pike's  Peak  Expedition. 
Special  order  sending  Professor  Abhe  to  Puce's  Peak. 
[Special  Oiders,  No.  97.  J 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  July  11,  1878. 

[Extract.] 

10.  Cleveland  Aljbe,  Assistant,  Office  of  the  Chief  Signal  Officer,  -will  proceed  with 
as  little  delay  as  practicable  from  this  city  to  the  summit  of  Pike's  Peak,  Colorado, 
and  carry  out,  at  that  place,  the  special  instructions  received  by  him  from  the  Chief 
Signal  Officer  of  the  Army  iu  reference  to  an  observation  of  the  total  eclipse  of  the  sun 
on  July  29, 1878.    Having  completed  this  duty  Assistant  Abbe  will  return  to  this  office. 

By  order  of  the  Chief  Signal  Officer  of  the  Army. 

H.  H.  C.  DUNWOODY, 
First  Lieutenant  Fourth  Artillery,  Acting  Signal  Officer  and  Assistant. 


  i. 

No.  7." 

Pike's  Peak  Expedition. 
Letter  of  Prof  Cleveland  AUe  (0.  C.  S.  0.  1180,  Misc.  1878). 

Colorado  Springs,  July  21,  1878. 

General  :  I  arrived  here  yesterday  morning,  July  20,  having  been  delayed  by  miss- 
ing connections.  I  find  that  the  Signal  Service  instruments  arrived  on  the  19th,  and 
box  of  stationery  on  the  20th,  5  p.m.  I  have  made  uj)  a  train  of  about  twelve  mules 
or  burros,  and  shall  get  off  for  the  summit  to-morrow,  July  22.  I  expect  to  arrive 
there  on  the  evening  of  July  23.  Sergeant  Black  received  your  telegrams  on  July  16 
and  17,  and  came  down  immediately  (from  the  summit)  and  found  Professor  Langley 
hero  waiting.  However,  by  dint  of  hard  work.  Sergeant  Black  got  Professor  Langley 
and  his  instruments  off  in  three  trains,  one  with  tents  and  supplies  on  the  18th,  and 
the  other  two  on  the  19th ;  so  that  Professor  Langley  reached  the  summit  on  the  after- 
noon of  the  20th,  a  few  hours  after  I  arrived  at  Colorado  Springs.  As  the  fourth  train 
went  up  on  the  20th,  after  my  arrival,  the  fifth  and  last  train,  which  is  the  largest  of 
all,  will  leave  to-morrow,  the  22d,  although  a  storm  may  occur  to  raise  the  mountain 
streams  and  hinder  our  progress. 

I  have  arranged  for  some  corresponding  observations  to  be  made  by  Prof.  F.  H. 
Loud,  who  is  our  voluntary  observer  at  Colorado  Springs.  Everything  promises  well 
except  the  cumulus  clouds  which  are  hanging  over  the  summit  three-fourths  of  the 
time. 

Not  vvithstanding  the  cloudiness,  yet  when  we  do  have  clear  sky  the  advantages  of 
the  vision  are  wonderful,  and  my  earnest  hope  is  that  you  will  find  it  compatible  with 
other  duties  to  seize  upon  this  unique  occasion  to  add  to  our  knowledge  of  the  atmos- 
phere of  the  sun  and  the  general  relations  . between  celestial  and  terrestrial  phenomena 
by  securing  from  the  Secretary  of  the  Navy  the  permission  to  retain  our  telescope  up 
here  until  you  can  provide  one  to  permanently  take  its  place. 

With  regard  to  special  meteorological  problems,  nothing  is  more  important  than 
atmospheric  moisture,  and  that  can  be  studied  here  as  it  can  be  nowhere  else. 

Other  problems,  such  as  atmospheric  electricity,  local  rains,  and  thunder-storms,  polar- 
ization of  the  atmospheric  light,  aqueous  bands  of  the  solar  spectrum,  the  absorption 
of  heat,  &c.,  are  waiting  for  us  to  investigate  them ;  and  I  shall  be  glad  to  have  you 
order  me,  or  some  other  competent  physicist  to  spend  a  year  in  such  highly-important 
"work.  .  .... 

I  earnestly  hope  that  you  will  be  able  to  carry  out  your  suggestions  of  visiting  us 
at  the  sumtxiit  on  July  29,  and  that  your  health  may  have  been  preserved  during  the 
oppressive  heat  that  has,  I  see,  been  prevailing  in  the  Middle  Atlantic  States  during 
the  past  week. 

Very  respectfully,  yours,  CLEVELAND  ABBE, 

A.  O.  C.  S.  0. 
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No.  8. 

Pike's  Peak  Expeditiok. 

Copy  of  telegram  (0.  C.  S.  O.  1V71,  Misc.  1878). 

rr,,    ^  ^  Pike's  Peak,  Col.,  Juhi  24  1878 

The  Chief  Signal  Officer:  '  ^"i,  lo/o. 

Cold  rain  aU  this  afternoon  hut  work  nialres  progress.  Dew-point  apparatus  and 
telescopes  are  m  p  ace.  Tourists  have  heen  warned  not  to  disturb  us.  AU  of  us  suf- 
telephoX  Peak  fever."   Langley  sends  compliments.    Send  us  a  pair  of 

CLEVELAND  ABBE, 

Assistant  0.  C.  S.  O. 


No.  9. 

Pike's  Peak  Expedition. 
Copy  of  telegram  (O.  C.  S.  0.  1176,  Misc.  1878). 

The  CHIEF  SiGXAL  Officer:  ^'^^'^  "^"'^ 

Rather  disagreeable  weather,  but  teuts  all  up  and  both  parties  provided  for  Dew- 
point  obscrvii  tious  successful.  The  prevailing  weather  thus  far  has  been— temperature 
45,  cloudy,  foggy,  and  hailing.  ^ 

CLEVELAND  ABBE, 

Assistant  O.  C.  iS.  0. 


No.  10. 

Pike's  I'kak  Expedition. 

Copy  ofteh'ijram  {().  C.  S.  O.  1184,  Misc.  1878). 

Ti  „  Q  ^  Pike's  Peak,  July  Sfi,  1878. 

Ihe  Chief  Signal  Officer:  >      j  > 

OccMHioiiMl  -liiiii)sivs  of  the  sun,  but  mostly  snow,  fog,  and  clouds,  siM-iou.sly  delay 
1','"  ••I'l.Hintiiicnt.     Night  ol)servati()ns  provcnted  by  frost  on  ohjeci-.-^lass- 

iM|ii.ii"i  ilr  i\  iiig-baud  broken,  butwill  niauago  without  it.  Mouniaiii  lo\er  sevorc. 
viii)  (liiiii n isjii u 

CLEVELAND  ABBE, 

Assistant, 


No.  U. 

Pjkk's  Peak  ExpEniTioiT. 
Co2)y  of  Ichgram  {().  V.  .S.  O.  111)7,  Misc^  1878). 
The  CHIEF  Signal  Officeu  :  " 

glnnpso  ol  snu  to-day.    Very  litUo  progress  in  preparing  for  Monday.    *    "  * 

CLEVELAND  ABBE, 

Anaistant, 
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No.  12. 

Pike's  Peak  Expedition. 

Letter  of  Prof.  Cleveland  Abie,  dated  Lalce  Souse,  Pikers  Peak,  July  29,  1878.    (See  0. 
G.  S.  0.  2054,  Misc.  1880.) 

My  Dear  General  :  I  am  most  devoutly  thankful  to  yon  for  the  good  care  that 
you  have  taken  of  me,  and  Dr.  Hart,  of  Colorado  Springs,  whom  you  have  summoned, 
seems  decidedly  of  the  opinion  that  you  have  done  wisely. 

I  must  not  oppose  my  own  will  to  reason  and  your  orders.  I  will  therefore  stay  here 
to-day  and  organize  some  sort  of  a  system  of  observing  the  eclipse,  so  that  you  shall 
have  a  report  from  the  Lake  House  as  well  as  the  summit. 

Dr.  Hart  seems  to  think  that  any  return  to  the  summit  would  be  a  mistake,  and  that 
I  must  go  below  to-morrow,  where  I  will  see  to  the  shipping  of  the  instruments  and 
write  up  my  report. 

If  Lieutenant  Dunwoody  is  able  to  manage  the  dew-point  apparatus  and  get  a  few 

food  observations  in  this  dry  air  before  the  thermometers  are  packed  u^j  and  brought 
own,  it  will  eke  out  the  seri  es  that  I  had  begun  to  make. 

"While  I  have  to  record  the  hearty  and  numerous  kindnesses  shown  me  by  so  many, 
yet  I  think  especially  worthy  of  mention  Private  Choate,  who,  for  his  ability  in  every 
way,  deserves  commendation  and  promotion,  and  but  for  whom  I  should  last  night 
have  been  left  above  here  at  the  timber-line. 

I  trust  that  you  will  not  yourself  suffer  from  the  "  Pike's  Peak  fever." 
I  remain,  yours'  truly, 

CLEVELAND  ABBE. 


No.  13. 

Pike's  Peak  Expedition. 
Order  sending  Lieutenant  Dunwoody  to  Pikers  Peak, 
[Special  Orders  No.  114.] 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  August  13,  1878. 

fExtract.l 


2.  The  verbal  instructions  of  the  Chief  Signal  Ofilcer  of  the  Army  of  date  July  23, 
1878,  directing  First  Lieut.  H.  H.  C.  Dunwoody,  Fourth  Artillery,  Acting  Signal  Ofd- 
cer  and  Assistant,  to  proceed  without  delay  from  this  city  to  Pike's  Peak,  Colorado  * 
*  *  and  to  carry  out  at  that  station  such  special  instructions  as  he  may  have  re- 
ceived from  the  Chief  Signal  Officer  *  *  *  are  hereby  confirmed. 
By  order  of  the  Chief  Signal  Ofifioer  of  the  Army. 
^  H.  H.  C.  DUNWOODY, 

First  Lieutenant  Fourth  Artillery,  Acting  Signal  Officer  and  Assistant. 


B. — Reports  of  Observations, 
introduction. 

It  was  apparently  the  intention  of  the  late  Chief  Signal  Ofiacer  to  compile  a  review  of 
the  observations  made  on  Pike's  Peak,  especially  of  those  relating  to  "iris  colors"  and 
other  matters  in  which  he  was  especially  interested  and  upon  which  he  had  requested 
that  special  attention  might  be  concentrated  by  those  who  had  had  no  experience  m 
delicate  instrumental  work.  His  untimely  death  has  prevented  the  consummation  of 
this  project  and  has  left  to  the  present  editor  the  very  delicate  task  of  deciding  what 
should  bepublished.  In  general  all  reports  are  published  among  the  documents  appended 
to  this  chapter,  in  the  words  and  forms  in  which  they  were  originally  communicated  to 
the  Chief  Signal  Offtcer.  Only  in  the  case  of  General  Myer's  observations  has  it  been 
deemed  proper  to  arrange  the  papers  in  that  order  which  it  was  supposed  was  in- 
tended by  him  ;  inthecaseof  the  notes  of  Mr.  H.  T.  Crosby  it  has  been  necessary  to 
compile  »  report,  in  doing  which  assistance  has  been  derived  from  recent  personal  con- 
versations. 
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[Document  No.  li.} 
PIKE'S  PEAK  SUMMIT. 


Notes  and  ohservations  of  the  solar  eclipse,  July  29,  1878,  ly  Bria  Gen  Albert  T  )ir,,^ 
CMef  Signal  Officer,  U.  S.  A.  {o" C.  's.  O.  hli  mLl^b) 

^7YJt''^''^^^^  observation  was  an  equatorial  of  5  inches  aperture  described 

m  Assistant  Abbe's  report  herewith,  and  which  had  been  careMIv  locatoT  an^ 
mounted  by  him.  The  early  day  of  the  29th  was  exceptionally  cle^L  The  low  barom 
eter,  souther  y  wind,  and  frequent  showers  of  the  preceding  day  had  oiv^n  nCe" 


c^iuv^j.  (jwiiiiuciicememi  oi  Tue  eciip  _  „ 
J  preparations  for  the  observing  of  the  eclipse  aFit's  totalit?. 
The  duration  of  totality  had  been  roughly  counted  upon  as  to  he  for  150  second, 
A  sergeant  stationed  at  the  chronometer  calling  "  total,"  50  Lcondr"  -  100  seconds  " 
and  so  on.  It  was  planned  to  devote  the  first  and  last  periods  of  fiftv  seconds  ?o  t«?i, 
Te^^'ri^'s  h^er°°''/t>.'^^^^^"  P-io^^  °f  i^fty  seconds  to  obsSvations^Sthe  naked 
I  u  f  ^^'f^^ed  t'lat  an  ocular  of  comparatively  hi-h  maonifyin-  no^er  tnd 
small  field  of  view  was  employed  by  General  Mver  T  fin  i-V,"  i  ^^-"^^ 
the  discrepancies  between  t'he  ilWdng  headiJ^fs  and\£  tc^t.-c!  A  ''''''''''' 

TELESCOPIC  OBSERVApONS  CUBING  THE  FIRST  PERIOD. 

At  the  moment  of  totality  the  following  telescopic  observations  were  noted  •  F  vtnn,1 
lug  beyond  the  whole  circuit  of  the  moon's  disk,  within  tlic  1  eld  of  ,>u- 1, 1  t'V.^^ 
appeared  to  be  a  thin  continnon.  ahnost  lovr]  1  u  '  i  k  ™ ^^'^^f 

dense  or  striated,  almost  h..i,u,n,.„..o,i,s  in  s(n„.(uro  vet  o  v  vim,    .  ^-T-' 
but  of  a  mist  so  dense  and  dil'roriug  so  n    a  i         .i  v  V.  ,  ?    fv  ov  l  '""SS, 
have  its  upper  surfoco  Icv.-l    TIio  Kvci     ,s  V  ''i'''"'":>:  l^""'  «s  to 

venZ'ni'i'i  th'         ..j^  I  ^'■•'''^  r-^'w^'^' 

the popular  picturin..  oC  1  ,'  v  i.    s     „  '■''^'''''^^"•^  perfectly 

nous  Vinir  inisl  v  ii.M  (   ,'    v hi  h     s  i      1       .  ",'        ' ^vi(h  tho  Inmi- 

tlm,    .1    ^    .'  ,,  '•'  "''^"i:  ?'  "  ""'I  <'ontiiuu>Ms  force  -.wthnr 

t  in,,,.;!,  ,,  ,  r<  „,  s<  -  1,0(1  opening.    Thcn^  was  an  appearance  of  thickciii„.v    (  ,n 

which  il,  s,,ra„K.    '  'i,  ,       '  ;  ,  ; .  '".V-r  1n,n,  tl.o  upper  surCnco  of 

tho  ]ay..r  or  (  !,"  pro,  M^  Ttu'  Z"^^^^^  'Yn''  ""^'^^ '"''"^''^ 

described,  ai,p,.MV,.d  rv,  ,  ^  x  h,  ,  '    ,V,d      1  ,  T  Vi      •  m^^^^  pn.n.ni.Muv  I  bus 

light,  with  smuo  app,..., :, ; "    i  io,  Pi ' , "     "■^^  '"-i.-'"' 

with  the  s,i„,  h„|,  vill,  „o  ,1,   ,  K  :    ,          '       •"      ^  ''"."I''.1'><1«'\  ^vll,s  concontrio 

■  nMcili,,,,  l„.i      ;  '           I         ■  «lnicltiro  .,r  niolioi,  so  Cir  ,i,h  n.Xicod.  My 

I  <li<l  „(,(  so  ,        ,  iv    v^T,  "><^  '^i'lKl'"  I'l-omincuce  upon  it, 

or         •,n,l  u'    /  ■  ,  ^'"'""r  l'l'<MH,uienji.    Tb.-n-  was.  liowi-ver,  uo  bl.'iidiilir 

■  J'ri"^  i'' r^.""" -<i  ^^^^ 

fere'.t-  n,M(..,  i,.,l  '  ,  ,,      h,,  Iv  sV  ,  r  ,Vi Vn,,,  ''V     r";^""''  'V''^''  ^if- 

tho  tel..H,  <,|,e  ....x      M  of  t  ,  ;        .  }  '"'^T.  "'T'''"  With 

NAKftD  EYE  ODSEHVATIONS  DUUmO  THE  MIDOLE  PERIOD  OK  KIFTY  SECONDS. 
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blue  color  of  tlie  sky,  wa8  spread  a  continuous  corona  of  sheet-like  white  light  to  a 
distance  which  might  he  one-quarter  of  the  apparent  diameter  of  the  disk,  the  oiiter 
edge  of  this  corona  giving  some  appearance  of  fine  rays  or  points,  as  if  of  a  radiation, 
the  inner  portion  brightening  in  the  intensity  of  its  light,  but  not  changing  the  char- 
acter, unless  by  a  possible  slight  tinge  of  yellow,  deepening  slightly  as  it  reached 
close  to  the  moon.  The  massive  silvery  rays,  so  markedly  visible  at  all  points  of  the 
coronal  circumference  in  1869,  were  in  this  eclipse  not  visible,  except  at  the  northwest- 
ern and  southeastern  quadrants.  They  appeared  here  seemingly  less  in  length  and  less 
massive  than  in  the  eclipse  refen-ed  to.  They  appeared,  however,  exhibiting  the  same 
character  of  sUvery  light  and  of  distinct  separation,  each  from  the  other,  then  noted. 
These  rays  did  not  seem  to  shine  through  the  sheet  corona  or  corona  proper,  or  to  be 
separated  from  it.  They  seemed  to  emerge  from  and  to  be  continuous  with  it,  though 
not  concentric  with  its  apparent  center  of  radiation,  the  coronal  radiation  seeming 
concentric  with  the  seeming  center.  The  radiation  of  the  rays  was  not  concentric 
with  the  center,  nor  did  they  convey  the  impression  of  being  concentric.  The  rays 
projecting  beyond  the  corona  at  the  northwestern  quadrant  were  not  straight,  but 
marked  incurved  for  the  outer  half  of  their  apparent  length  toward  each  other.  The 
rays  projecting  heyond  the  corona  proper  at  the  southeastern  quadrant  were,  so  far  as 
could  he  noted,  straight,  arranged  in  two  pyramidal  aigulets  or  bundles,  which,  join- 
Lag  each  other  at  the  outer  edge  of  the  corona,  were  separate  at  their  extremities  by 
a  distance  estimated  equal  to  a  lunar  diameter.  The  whole  phenomenon  was  not  inaptly 
likened,  in  appearance,  by  numerous  observers,  as  to  its  outline,  to  a  wmd-vane,  of 
which  the  center  was  formed  by  the  black  lunar  disk  with  the  surrounding  continuous 
corona,  the  head  and  wings  by  these  appended  rays  extending  at  the  northeast  portion 
a  distance  roughly  estimated  at  one  diameter,  the  inward  rays  forming  the  head,  and 
at  the  southwestern  portion,  a  greater  distance,  possibly  one  and  one -half  diameter,  to 
the  apices  of  the  two  aigulets  or  bundles  which  formed  the  wujgs.  The  character 
and  color  of  the  light  exhibited  by  these  rays  were  closely  scrutinized.  It  seemed  to  be 
similar,  though  of  greater  intensity,  than  the  whole  corona.  It  was  not  unlike  the 
Ught  of  the  stars  which  were  visible  ;  it  resembled  so  closely  as  not  to  admit  of  dif- 
ference of  description  the  white  silver  light  described  as  the  silver  moon  when  the  moon 
is  seen  vertical  in  winter  through  a  clear  diy  air.  The  light  which  lighted  up  the 
Peak  during  the  totality  was  described  by  observers  who  noted  the  appearance  trom 
Colorado  Springs,  a  distance  of  six  miles,  as  like  and  equal  to  the  hght  of  a  quarter 
moon  at  its  first  quarter.  The  rays  seemed  immovable  while  irnder  observation.  My 
eyes  had  been  wearied  at  the  glass,  and  while  this 

TELESCOPIC  OBSERVATIONS  DUPaNG  THE  THIRD  PERIOD  OF  FIFTY  SECONDS. 

There  was  yet  a  thin  bright  line  as  of  a  border  of  sunshine,  very  narrow,  appearing 
beyond  the  anterior  edge  of  the  black  disk  of  the  moon,  and  contrasted  very  strongly 
with  it  and  the  color  of  the  sky  beyond,  when  I  called  •'  Stop."  My  attention  being 
ffiven  whoUy  to  the  corona,  I  did  not  note  for  how  much  longer  the  moon  thus  observed 
was  visible,  nor  for  how  much  longer  or  how  far  it  could  be  traced.  I  am  impressed 
with  the  idea  that  with  a  dark  chamber  in  which  the  head  of  the  observer  might  be 
wholly  placed,  and  with  a  movable  tube  of  diameter  su&cient  only  to  permit  the 
moon's  disk  to  be  observed,  that  disk  might,  from  elevated  stations,  such  as  Pikes 
Peak,  he  profitably  studied  in  all  cases  of  total  eclipse,  and  valuable  information  so 
gained  as  to  the  extent  of  the  true  corona  and  its  character.  The  silver  rays  or  bars 
were  not  aU  visible  to  me  after  the  totality  had  ceased.  A  radiated  structure  ot  the 
corona,  the  radiation  apparently  concentric  with  the  sun,  was  clearly  visible. 

OBSERVATIONS  WITH  THE  NAKED  EYE  AFTER  TOTALITY. 

At  the  instant  of  the  end  of  totality  with  the  first  a,ppearauce  of  sunlight  the  sil- 
very bars  disappeared  (they  were  not  at  any  time  visible  m  my  telescope).  Shutting 
off  the  now  exposed  and  bright  disk  of  the  sun  with  the  tube  oi  the  telescope,  so  man- 
aging the  instrument  as  to  keep  the  anterior  edge  of  that  tube  just  resting  on  the  yet 
black  disk  of  the  moon,  as  it  moved  on  its  course,  the  moon  remained  distinctly  visible 
as  it  passed  over  the  corona  now  clearly  presenting  an  appearance  as  ot  .^tort  golden 
rays  Showing  on  a  dark  ground  plainly  distinct  from  each  other  and  visible  not  only 
m^&ont  of  the  moon,  for%art  of  the  length  as  it  passed  off  the  sun,  but  at  the  side  of 
the  moon.  These  rays  might  be  characterized  as  fine  rays  not  in  any  way  by  loca- 
ion,  center  of  radiation,  or  appearance  like  the  massive  silvery  ^^ys  visible  during 
the  totality.  The  moon 'was  thus  apparently  pass  ng  over  a  lummous  background  for 
a  period  of  -  seconds.  At  the  close  of  this  period  the  golden  rays  at  the  side  of  the 
moon  had  heen  lost  in  the  growing  brightness  of  the  sun,  or  shut  off  hy  the  tube  of 
the  telespoTie  a.%  it  was  carried  along  to  follow  the  moon  m  its  course. 

It  had  be^en  one  oT  the  obj       of  the  observations  to  fix  the  extent  of  the  corona  ana 
cofonal  appendages,  or  to  istablish  at  least  a  limit  to  which  ib  ceri^amly  did  extend. 
53  SIG- 
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The  assistants  were  carefully  instructed  upon  this  point,  and  Mr.  Crosby  (with  muea 
ingenuity)  devised  and  constructed  a  rough  instrument  for  his  own  use.  His  instruc- 
tions had  been  to  consider  as  of  the  corona  any  notable  appearances  in  the  vicinity  of 
the  disk,  and  to  give  the  extent  in  apparent  diameters.  Determinino-  by  a  simple 
experiment  the  apparent  area  of  the  moon's  disk  at  a  distance  of  3^  feet*  from  the  eye 
he  aiTanged  in  a  strip  of  pasteboard,  vertically  placed,  from  which  strip  the  eye  was 
fixed  always  at  a  distance  of  3^  feet  by  means  of  a  vertical  wire,  along  which  the 
head  could  be  moved  in  a  plane  vertical  to  the  earth's  surface,  circular  opeuinos 
with  diameters  1,  2,  3,  and  4  times  that  of  the  apparent  lunar  diameter,  at  which  fre- 
,  quent  examinations  were  made  by  him  during  the  period  of  totality.  T:t  was  found 
that  the  corona  then  examined  with  its  appendages,  the  rays,  extende'd  far  beyond  the 
limits  of  the  largest  circular  opening,  and  then,  failing  other  means  of  comparison  that 
the  whole  width  of  the  pasteboard  strip  (at  its  top),  brought  to  bear  transversely 
upon  the  lunar  disk  and  corona  in  the  largest  diameter  of  the  latter,  was  overpassed 
by  the  corona  and  rays  visible  to  the  unassisted  eye.  The  measurement  made  possible 
by  this  observation  gives  the  corona  at  the  distance  of  the  sun. 

The  observations  of  Mr.  Crosby  have  an  added  value,  that  his  eye  had  not  been 
weaned  at  the  telescope,  and  that  he  devoted  himself  with  assiduity  and  intelli-i-ence 
to  this  special  observation.  " 

The  corona  of  illumination  was  doubtless  more  brilliant  at  some  parts  than  at  others 
Part  of  this  I  have  considered  due  to  the  illumination  of  the  atmosphere  by  direct 
rays  of  the  sun  passing  directly  the  lunar  disk  or  tho  moon  itself,  and  part  to  sunlio-ht 
reflected  from  the  distant  surface  of  the  moon  ;  parts  of  Ibis  illumination  would  there- 
fore, be  brighter  than  other  parts  as  sunlight  was  reflected  from  parts  reflecting  more 
or  less  upon  the  moon's  surface,  or  as  the  rays  reflected  niit;ht  be  more  or  less  cut  off 
from  parts  by  obstacles,  or  as  the  rays,  either  direct  or  rel'lected,  uiis;ht  fall  upon  ice 
particles  or  other  matter  in  our  upper  atmosphere.  I  did  not,  however,  tn»st  my  eyes 
tor  studies  of  this  kind— both  because  they  had  been  tired  and  the  subject  of  corona 
extent,  &c.,  was  m  other  hands. 

COLORS  ATTENDING  THE  SHADOW. 

At  the  eclipse  of  1869  attention  was  di^^(•ted  to  tho  colors  of  tho  cloud  which  &e 
elevated  station,  "  the  summit  of  Wliito  To]","  peniiittod  to  be  observed  asona  screen 
and  especially  by  the  bands  of  color  noted  iheie  and  aflorward  reported  upon  in 
wntiug  by  myself.  Tho  thought  at  tlu.t  tinie  sn--,-stod  itself  that  rings  of  color 
bands  due  t^o  the  dispersion  (.flight,  possibly  ch.s.ly  surrounded  tb.^  cohinin  of  moou 
shadow,  and  that  in  observations  made  from  elevated  slat  ions  su.  h  vin.^s  niioht  be 
yiHibleou  extended  and  low-lying  .'loud  scv.'ns  or  other  extended  plane  surfaws  vis- 
ible. It  w;is  eonsnl.'re.l  llial,  if  sn,  h  rin-,s  hands  were  found  toexist,  the  fact  would, 
to  80ine  ex(enl,aee,.nMt  tor  (ho  "  lli.  Kr,  ,n^^  M.-ht,"  (lie  moving  spots  or  blotches  of 
color  nolieed  on  the  earth,  and  tho  rhan^^rs  of  skv  .'olor  reported  as  closely  precedinc  ^ 
the  instant  ol  totality.  The  grand  ,,l..,„i  an.l  givally  extended  view  hadVron,  Fiko'f 
Peak,  particularly  (h.^  ]dain  sent  beast  ward,  extending  almost  without  a  i.eak  with 
hardly  a  cliiiii,,  of  lives  visible,  to  a,  li..ii/,oii  miles  distant,  ollered  aground  per- 
haps never  to  he  surpassed  and  i.iivlv  ciualed.  ' 

Theattentionof  Assistants  Crosi.y  ami  Dun  woody  bad  been  carefully  direct  ed  beloro 
arriving  at  th.<  Htatmn  to  tho  ohs.Tvat  ion  of  nwh  color  bands,  if  any'there  niiulit  be, 
on  the  surfaces  o  dond,  an.l  to  (  ho  a,,,.earai.ee  of  any  column  of  shadow,  if  siierMuigl  , 
fWend       l"-  M    r  r"''"','-^''  "•■'<<■'■,  <"■  <l"^  ILS.  Army,  ^vith  a  j.artv  of 

1  leiKis,  .KinniKd  u  II  I,,,          .•o.don  ol  lh(^Hlatioll  just  before  the  eomineneemeu't  of 

lue  (•(  iipsr,  |„.,niil,(r,l  I  ho  loivo  ,,t  Iho  ohsiTvatory  to  be  increased  for  the  pnri.ose  of 
oi.sejMi,i,r  Ironi  a^  ohoson  point  the  .■artli's  siirfaee  in  tho  direction  of  the  expected 
sliadow,  inoviii.;  tmin  N\\  .  I,,  SK.  lowanl  the  Peak.  ThoHO  observations  were  made 
Air  MH^n^^^^^^^^^  I'  ^;;nlb-  ot  Pl,ila.lel|diia,(:..l.(;.  15.  Liunborn.ofManitoii,  an.l  others, 
lo  .ni,  1  i         T'  '''Pl'in.  who  wns,,res..nt...ssiHling  Prof.  8.  P.  Langlev,  liad  so 

ill? givat  piTi^^  '  '»"l'">'<i'>K  -^'"'^l^^v  moving  south.-ast  over 

Assistants  Lieutenant  Dnnwoody  juid  Mr.  Crosby  weiv  so  located  I  hal  I  li.-ii-  nhuie  of 
view  was  limited  by  tho  hori/.ontai  plane  of  the  Hi'm.mil  of  the  iVak.  Tl";  eS  Z 
n    ,     wlK  1  ^      "*'"-'"P'"''  <^  was  HO  ex.-e,.t  ioiially  ele.ir  I  ha  t  t  here  well" 

tl  V's      W  IS  ^  O.i.^M.nall  rhnid  lying  below  and  a  little  to  the  norlhof 

A         ,,m nw  ,  l"-'"""""'  while  the  .M-lipne  was  yet  but  i.nrtial. 

S.o  i  I  ,  i'     T         ">'-"-"-.n  .M-,  there  were  no  elon.l  Hcroens  nn.l  neither  of 

Bh(Lf^!w  .  oliii!,;.  i^^^^^  <«'  <l<>t<^<^t'  miy  nppearan.-c  of  n,„y 

viiVi;!;ri::;.';iii'l'^''''''^^  sIn..loweolnn,nMwilI  ever  bo  visible  in  Ibo  air, 

S<  vanor  l""'  "'  n"  ''  <>'<<re  free  from  parlieU*8o^ 
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The  parties  stationed  at  the  edge  of  the  summit  had  a  different  spectacle.  At  the 
approach  of  totaUty,  looking  northwestward ,  each  observer  distinctly  saw  the  approach- 
ing column,  near  the  earth"s  surface  below,  and  each,  though  not  before  instructed 
what  to  see,  noted  bands  of  color  yisible  (on  the  earth)  accompanying  the  moving 

*^'^A?the  close  of  totality,  Mr.  McCandless,  looking  southeastward,  found  the  shadow 
easily  visible  on  and  near  the  earth,  noticed  a  band  or  bands  of  color,  and  saw  them 
on  the  great  screen  of  yellowish  prairie  grass,  following  and  encompassing  the  round 
shadow,  assuming  a  circular  shape  so  far  as  they  were  visible  m  doing  so. 

The  narratives  of  these  observers  are  given  in  their  own  words  as  written  m  descrip- 
tive letters  which  are  hereto  appended.  -,  .   ^1    T-     n  1 

[The  following  additional  disconnected  notes  are  found  m  the  handwriting  ot  Greneral 
Myer  among  his  eclipse  papers,  and  may  contain  some  additional  information:] 

1  Rays  of  the  corona  seen  behind  the  moon  were  straight,  concentric,  golden,  and 


without  sunlight  were  silver;  with 


2.  Silver  raya  were  long  and  silver. 

3.  Corona  close  to  sun  were  silver,  or  rays 
sunlight,  golden. 

4  No  red  color  in  corona ;  absence  of  prominences. 

5  No  shadow  in  the  upper  air ;  none  seen  by  Dunwoody  or  Crosby. 

6.  Condition  of  exterior  atmosphere  rough,  &c.,  thrown  up  m  wave  projections  or 

mTred  layer  was  distinctly  not  striated.  It  seemed  divisible,  partly  at  least,  into 
two  very  thin  layers  with  a  thin  vaporous  or  cloudy  connection.  The  prominence  or 
jet  projecting  through  it  gave  the  idea  of  striation,  as  if  the  matter  of  the  layer  were 

^8^^BIemorandum.—Colov  bands  must  appear  in  one  order  approaoUng ,  and  in  reverse 
order  as  shadow  leaves ;  in  red  eclipses  they  may  differ  from  bands  in  white  eclipses ; 
may  vary  with  conditions  of  lower  atmosphere. 

[Document  'So.  15.] 
Pike's  Peak  Summit. 
Svedal  report  of  Lieut.  E.  E.  C.  Dunwoody,  Acting  Signal  Officer  and  Assistant  (O.  C.  S. 
^  0.  1748,  Misc.  1878,  fded  October  18,  1878). 

The  general  appearance  of  the  eclipse,  as  seen  from  the  summit  of  Pike's  Peak,  is 
given  by  the  accompanying  sketch  (Fig.  No.  8).  . 

During  totality  the  sky  was  almost  tree  from  clouds,  those  visible  being  cumulus 
near  the^horizon  in  the  direction  of  Mount  Lincoln.  ^    ^  , -u  t 

At  an  observation  taken  a  few  moments  before  the  commencement  of  the  eclipse, 
the  wet-bulb  thermometer  read  30°,  which  was  16°  below  the  reading  of  the  exposed 

*^Th6°moment  that  totality  commenced  the  moon  presented  the  appearance  of  a  black 
disk  without  indentation,  surrounded  by  a  narrow  ring  of  orange-yellow  hght,  the  ring 
not  being  concentric,  but  wider  on  the  right-hand  side,  as  viewed  by  the  observer. 
The  sun  was  completely  surrounded  by  bright  silver-colored  rays,  those  m  the  upper 
left-hand  quadrant  extending  to  2i  and  3  diameters,  and  those  m  the  lower  left-hand 
quadrant  extending  to  3  and  4  diameters ;  the  longer  rays  taken  together  presenting 
a  fish-tail  appearaSce,  the  angle  of  inclination  with  the  vertical  being  40°.  A  very 
slight  break  was  observed  at  the  lowest  point,  but  this  was  esceedmgly  small  and 
scarcely  visible,  giving  off  no  colored  light.  H  H  C  D. 

[Document  No.  16.] 

Pike's  Peak  Summit. 

Spedal  report  of  William  BlacTc,  Sergeant  Signal  Corps  (0.  C.  S.  0.  4,782,  Obs.  1878). 

Observations  on  an  ordinary  thermometer  exposed  to  the  sun,  and  on  the  maximum 
and  miSmZthermometers  ill  the  thermometer  shelter.  Other  duties  interfered  with 
the  regularity  of  the  series  and  no  readings  could  be  made  during  totality.  


Time. 

Maximum. 

Minimum. 

Solar  ther- 
mometer. 

h.m. 

2  00  

58 

58 

94 

2  20  

57 

57 

92 

2  30   

58 

58 

93 

2  45  

59 

59 

93.5 

3  00  

54 

54 

80 
76 

3  15  

52 

52 

h.  m. 

3  30 

3  45 

4  00 
4  15 
4  80 
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[Docmnent  JTo.  17.] 

Pike's  Peak  Summit. 


Extract  from  letter  of  William  Black,  Sergeant  Signal  Corps  (0.  C.  S.  0.  4,900,  Obs.  1878). 

I  am  unable  to  give  the  time  as  taken  from  the  General's  watch.  It  will  be  remem- 
bered that  I  merely  called  the  time  for  Professor  Langley,  who  noted  it  in  his  records. 
On  the  day  following  the  eclipse  I  requested  this  time  record  from  Professor  Langley 
by  direction  of  General  Myer,  but  ho  replied  that  the  papers  were  packed  up. 


IDocuraent  No.  IS.] 


Pike's  Peak  Summit. 


Extract  from  the  abstract  of  the  journal  for  July,  of  Signal  Service  Station,  as  compiled  by 
William  Black,  Sergeant  Signal  Corps,  and  Biifns  Choate,  Frivate  Signal  Corjis. 

July  29. — At  noon  the  sky  was  perfectly  clear.  General  A.  J.  Myer,  Chief  Signal 
Officer,  and  Lieut.  H.  H.  C.  Dunwoody,  Assistant  Signal  Officer,  take  charge  of  Profes- 
sor Abbe's  telescope;  Sergeant  Black  takes  thermometrical  readings  of  solar  radiation 
and  temperature  ;  Private  Choate  does  spectroscopic  work. 

1  p.  m.  Slight  haze  on  the  plains. 

2  p.  m.  Scrupulously  clear  sky. 
First  contact  called  at  2*^  22™. 

3  p.  m.  Still  clear ;  sunlight  greatly  diminished  ;  all  objects  seem  to  be  surrounded 
by  a  peculiar  glow  of  crimson. 

Three  minutes  before  totality  on  the  plains  to  tho  NE.  (NW.  ?  C.  A.)  the  sliadow 
was  seen  approaching  with  enormous  velocity.  Gray's,  Long's,  and  Torr(^y's  Peaksand 
a  portion  of  South  Park  first  fell  in  the  sliadow,  and  as  sudden  as  magic  our  mountain 
was  without  a  .singl(^  ray,  and  totality  was  called  by  Professor  Lnngl(>y.  '^lu^  "  Snowy 
Range"  lay  as  in  inoonlight,  while  far  away  on  the  plains  to  the  .sonlli  llio  snn's  ray's 
are  throwing  bright  light. 

To  the  cast  and  nordicast  ;i  broad  /.on(<  of  orange  is  visible,  resenibliin;-  :i.  clond-Hoa 
of  orange  tint.  I'.y  r.-idi.-ition  it  is  i;ri>\v ing  colder.  Gia.v's  Peak  is  in  simli-lit.  Tho 
light  is  advancing;  ;  snddciily  11u^  siiadow  passes  and  lolalit  v  is  over,  'I'li.r si s,vna,l  is 
given  by  Professor  l>;uiglcv.  'i'lre  duration  of  totality  is  2  niiuutcs  .''.H  s.-conds  ilhus 
in  MSS.  journal,  C.  A.),  as  noted  l.y  .Scr^jrant  lUack.by  means  ol(J,u.  ral  Mv.m-'s  stop- 
watch, eight  seconds  longer  tliaii  was  iMcdiclcd.  Following  Idlalil  v  ( lu-  shadow  was 
traced  soutliward  for  liiindreds  ol"  mill's. 

Among  tho  visitors  were  GeiuM a  I  J  la  tcli.  Colonel  Tjamborii,  iVc,  l  t>  l  lio  number  o( 
over  one  hundred. 


( Document  No.  10.] 

Pikk'8  Peak  Summit. 

OlmrraliouH  hij  II.  T.  Crosb,/,  Chirf  Clerk  of  the  War  lUparlmvut  {<).  C.  S.  <).  205.1 

Mian.  1880). 

Tlie  originals  of  the  observations  by  Mr.  11.  T.  Crosby  wore  placed  in  General 
Myer  N  hands  at  the  recinest  of  t  he  latter  innnediately  after  the  close  of  i\w  eeliiiso, 
and  thus  a  (oniial  d(^t!l^l(^(l  rc^iiort.  from  Mr.  Crosby  was  rendered  inipossilile.  Tlio 
care  wil  li  wliicli  Mr.  Crosby's  observal  ions  were  l.iken  renders  it  very  regrel  l able  that 
their  nuMior  slionld  not  lia.vc^  Ixmmi  able  to  |>r(uni)|,lv  preitare  a  diNfmite  reporl,  of  bis 
obsorval  ions.    'V\u^  Collowing,  liow(>ver,  bas  his  Nanction: 

Ah  filed  in  this  olliee,  Mr.  Crosby's  notoH  consist  of  his  original  jieneil  sU(-trhes  :\\h\ 
memoranda,  his  card-board  sealo  of  circular  apertures,  and  a  finisli<-d  skel.  b  of  the 
corona  (see  O.  V,.  H.  O.  20r..l,  Misc.  1880).  Tliis  lnt.t(^r  Hketeh  is  i.iil.lislied  as  No.  7  of 
the  colleel  ion  of  engravings  accoini)!inying  this  volmiie. 

It  a-|)pea,rs  thai.  Mr.  Crosby  d(<vised  .and  piepan-d  a  light  frame,  sniiporled  by  a 
Jiaiulle,  Hiieli  that  tli()  olmerv(M-'H  eye  was  kl^|.t  at  n.  distiinee  of  42  inches  from  "(ho 
plane  o(  a  strip  of  eard-boanl,  which  latter  was  pirivrd  with  live  hol<>s  tlnongh  wlii<-h 
the  sun  and  .•orona.  could  be  seen.  Th.-s,-  hoh-s  wrr,-  numlH.red  iVom  0  lo  1,  tl'ie  larg.'st 
being  al.  th(^  lop,  and  aJ.ov.i  il  a,  s.'iiiiriivle  was  dra  wn  of  a  si  ill  larger  (liaiiiel.«r,  but 
was  not  cut,  througli,  as  it  was  not  anticipated  thai  the  corona  would  extend  so  (Hr 
liom  the  sun.    As  it,  happ(Mied,  howev.M-,  the  enli^(^  width  of  the  card  board  strip 
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-was  not  sufficient  to  cover  tlie  coronal  streamers.  The  dimensions  of  the  card  board 
and  holes,  as  recently  measured  by  me  at  the  Signal  Office,  are  as  follows: 


Width  of  card-hoard  at  top . . 
Diameter  of  semicircle  No.  5 
Diameter  of  aperture  No.  i. . 
Diameter  of  aperture  No.  3. . 
Diameter  of  aperture  No.  2 . . 
Diameter  of  aperture  No.  ] . . 
Diameter  of  aperture  No.  0. . 


2.  70 
1.64 
1.21 
1. 00 
0.78 
0.  59 
0.42 


By  examining  the  corona  through  these  holes,  keeping  the  sun  as  nearly  as  possible 
in  the  center,  it  was  possible  to  gauge  the  apparent  extent  of  the  corona  and  its  sym- 

™Mi\  Crosby,  of  course,  observed  with  the  unaided  eye,  and  his  record  shows  that  with 
the  above  device  he  saw  that  the  circle  of  bright  golden  light  consisting  of  fine  rays 
radiating  from  the  sun  extended  on  all  sides  to  about  the  limits  of  the  "  li"  circle,  by 
which  we  are  to  understand  circle  No.  1,  whose  diameter  was  48',  thus  fixing  the  limit 
of  the  golden  corona  at  about  one-fourth  of  the  sun's  diameter  or  8',  above  the  solar 
surface ;  it  was,  however,  seen  to  have  a  greater  extension  or  bulging  in  the  upper  left- 
hand  and  lower  right-hand  quadrant  as  shown  in  the  sketch  No.  6. 

Beyond  this  circle  of  golden  rays  there  extended  two  long  streamers  of  silver  light 
respectively  to  the  left  above  and  to  the  right  below  the  sun,  and  whose  axes  appeared 
to  coincide  with  a  straight  hue  inclined  about  50°  to  the  vertical,  as  shown  m  the 
accompanying  sketch,  No.  6.  These  silver  rays  were  traced  from  the  sun's  center  to  a 
distance  such  that  they  could  not  be  brought  within  the  circle  "  1.4"  or  No.  5  of  the 
above  table,  and  it  was  estimated  that  they  extended  to  a  distance  of  more  than  2 
inches  or  five  solar  diameters  from  the  sun's  limb,  corresponding  to  an  apparent  angu- 
lar distance  of  more  than  160'  from  the  surface,  or  3°  from  the  sun's  center. 

The  general  appearance  is  given  in  the  accompanying  sketch.  No.  C.  c  A. 

[Dooument  No.  20.] 

Pike's  Peak  Summit. 

Special  Eeport  of  Prof.  S.  P.  Langley,  of  Allegheny  Olservatory  (0.  C.  S.  0.  1,324,  Misc. 
1878). 

Owing  to  the  absence  of  Professor  Abbe,  who  was  to  attend  to  the  chronometer,  no 
observations  of  precision  in  the  usual  sense  were  taken.  A  few  moments  before  total- 
ity I  was  requested  by  the  Chief  Signal  Officer  to  call  "total"  when  it  occurred,  and 
I  observed  him  hand  his  watch  to  Sergeant  William  Black.  I  announced  the  begin- 
ning and  end  of  totality  as  requested,  and  immediately  after  the  sergeant  informed  me 
that  the  interval  was  158  seconds. 

Directly  after  totality  General  Myer  informed  me  that  he  still  saw  the  corona,  and 
when  it  ceased  to  be  visible  to  him  the  Sergeant  stated  in  my  hearing  that  the  watch 
give  420  seconds  from  the  beginning  of  totality.    The  corona  was  visible  410  seconds 

^^fThSpot  occupied  by  Professor  Langley's  telescope  was  about  200  feet  west  of  the 
stone  monument  erected  by  J.  T.  Gardner,  in  1873,  for  his  primary  triangulation.- 
C.  A.] 

[DocTiment  No.  21.] 

Pike's  Peak  Summit. 

Special  report  of  Mr.  E.  V.  McCandless,  dated  Ocioher  10, 1878  (  0.  C.  S.  0. 1691,  Misc.  1878). 

To  the  Chief  Signal  Officer,  U.  S.  Aemy, 

Washington,  B.  C. 

Dear  Sir  ■  At  your  request  I  send  the  ibUowing  memorandum  of  the  appearance  of 
ihe  total  eclipse  of  the  sun,  July  29,  1878,  as  it  appeared  to  me,  a  non-professional, 

X*  dufy^a^b^efalT^ied"^^  Dr.  John  W.  Langley  at  the  heliostat. 
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Upon  the  approach  of  totality,  I  lay  down  on  the  rocks  with  my  hand  and  eyes  on  the 
instrument.  Glancing  toward  the  northwest  I  saw  that  the  most  distant  of  threeor  four 
ranges  of  white  clouds,  which  lay  just  above  the  horizon  and  apparently  far  beyond 
Mount  Lincoln  (distant  probably  60  to  70  miles),  had  become  an  inky  blue-black.  Each 
range  of  clouds  in  turn  lost  its  white  hue  and  became  of  the  blue-black  color  in  rapid 
succession,  and  a  moment  afterward  Mount  Lincoln  and  the  Snowy  Rano-e  dropped 
out  of  sight,  as  the  shadow  of  total  eclipse  swept  over  them.  " 

For  the  foUowing  minute  or  more  my  entire  attention  was  devoted  to  the  instru- 
ment and  the  making  of  a  hasty  sketch  of  the  sun  for  Prof.  S.  P.  Langley,  as  requested 

Having  now  about  one  and  a  half  minutes  before  the  end  of  totality,  I  hastily 
walked  over  the  very  rough  rocky  top  of  the  peak  to  its  northern  edge!  The  lioht 
was  quite  strong,  but  of  a  ]iecaliar  yellowish-green  hue.  I  looked  at  my  watch  and 
could  see  not  only  the  minuje  and  hour  hands  but  the  second  hand  distinctly 

Upon  arri^Tng  at  the  edge  of  the  northern  side  of  the  peak  I  looked  down  on  the 
mountains  lying  from  three  to  five  thousand  feet  below,  and  the  vaUey  in  which  was 
Manitou  Springs.  The  plains  stretched  olf  to  the  east  with  the  town  of  Colorado 
Springs  ten  [8f]  thousand  lower  than  the  peak  and  thirteen  miles  distant  in  an  air- 
line, clearly  in  view. 

What  impressed  me  at  the  first  sight  of  the  mountains  below  was  that  there  were 
no  shadows  to  them,  and  that  they  were  bathed  in  a  strauge  yellowish-o-reen  lio-ht 
which  seemed  to  surround  them  equally  on  all  sides.  While  each  mountain  or  rano-e 
could  be  distinctly  seen,  they  seemed  like  "ghosts"  of  mountains.  " 

Expecting  the  period  of  totality  to  be  about  over,  I  turned  towards  Mount  Lincoln 
where  I  could  now  distinctly  see  the  range  with  its  patches  of  snow,  and  far  beyond  the 
belts  ot  clouds,  still  ol  a  dark  hue,  but  much  lighter  than  they  had  looked  at  the  be- 
ginning of  totality,  owing  doubtless  to  my  eyes  having  bec'ome  accustomed  to  the 
light. 

While  looking  at  the  clouds,  the  most  distant  sprang  into  light,  followed  in  quick 
succession  by  each  succcdiug  range,  and  instantly  afterwards  the  Snowy  Range  seemed 
to  rise  up  into  tlie  heavens,  as  the  shadow  passed  off  it.  While  lost  in  surprise,  a  mo- 
ment later  Prof.  S.  P.  Langley  announced  "  over,"  and  wo  were  in  sunlight. 

Looking  down  toward  Colorado  Springs  the  town  became  bright,  and  "the  great 
shadow  swept  oil  for  one  hundred  and  twenty-five  or  fifty  miles  southoastorly,  like  a 
great  black  ball  with  abrightzone  (.night  fading  from  bright  yellow  into  a  pale  pea- 
green  surrounding  it.  I  saw  none  of  t  he  rainbow  liu.>s  spok(M"i  of  by  others  To  my 
eyes  it  was  an  almost  black  shadow  (lislincMy  rounded,  with  bright  oran-^-e-vellow 
next  to  It,  shading  olf  through  light  yellow  iulo  (lie  greenish  hue  of  the  plains  "  1  saw- 
no  colors  Ml  tins  eh. lids  to  the  northwest,  as  some  described  (hem. 

Trusting  I  Ills  hasly  skelch,  made  shortly  af(er  (be  .>vent,  will  bo  of  use 
I  am,  respccifiilly,  ' 

E.  V.  McCANDLESS. 

PlTTSHUUGIl,  (hiohn-  10,  1878. 

fDocumout  No.  •!•>.] 

Pike's  Pkak  Spmmit. 

Special  report  of  KdwonI  llafrh,  Ihrvrt  Major-dviirral,  U.  S.  A.  ( <).  C.  S.  ().  WM,  Mii^r.  1880). 

Manitou,  Juh/  ;U,  1878. 
(!i:\r-.it\i,:  Thanking  you  kindly  (br  (lie  a((cn(ion  exiended  our  parly  a(  (he  p(>ak 
oil  riic  ;.'.ll  !i,  I  iiiuNt  (  liaiil<  yon  doiil.ly  for  so  Nc>a(  ing  our  company  at  the  noi  (  hern  edge 
o(  Ihcinoiinla  in.    Wo  were  ,sp..(  la(oi  s  of  a  plienomenoii  so  wonderful  it  will  l  eiiiain  for- 


;ivi  yon  w.t,.  so  ..ng.agrd  wi(li  (luM-clipseil  escaped  yon.  Scarcely 
iwsHw.  pt  111  (  licir  iiiarv.-loiis  l.cauly  over  moniilain  and  vall.>v,  a's 


wn  wcnyioak.d  vvilli  (ho  weird  light  of  (  ho  daTkoiiing  (  wilight  willi  i(s  wilder.  

•■>ii- penotra  ingonr  wrappings,  (hat  i.e.  iiliar  gliaHMiiiess  ol'^tlie  seen.^  boeoniing  op- 
pressive when  .^xelanialioim  of  aH(()nislimon(  broke  from  all,  at  (he  api.arKioii  of  an 
angry  blac  k  ,  h.n,l  of  inky  l,la,-kn..Hs  .•,,t(h.^  base,  fading  gradiiallv  in(o  so((erpris- 
matie  colors  ol  (ho  rainbow,  no(,  as  well  or  eloarlv  d.-lined  ;  (lie  re.l'p.'iK ienlarlv  dull, 
tlie  upper  odg(^H  ol  this  cloud  of  wavy  orange.  This  cloud  had  a  (.'ariiil  e\hil.i(ion  of 
l)ower,  .•idva.ncing  wi(,li  startling  rapidity  as  thoiigli  bent  on  d(<slroving  all  before  i(  ^ 
a  liiige  wave  o(  d a  rk m^ss— when  in  a  moment  fading  inio  colors  it  disappeared  in  l  lie 
Hniiiigiii,  ijrea  king  ovi<r  (  ho  woslcrn  monnlains.  We  were,  of  ronrse,  i)repared  for  the 
raj.iilly-advaricing  moon  shadows,  but  what  this  wonderful  apparition  of  elond  au.l 
UMoi  wei()  iieKs  l.n-  and  l.y  wlial.  Ir.'iik  created,  is  beyon.l  the  ken  of  onlinary  mortals, 
ttud  ('an  only  be  wi  h.n  tin,  knowledge  of  wonderful  IVobabilKies  himself  ' 
With  many  thanks  for  yonr  altention,  I  remain  yours,  l,rnly. 

EDWARD  HATCH, 
Brevet  Major-Ocneral. 


EEPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


839 


fDoctmient  No.  23.j 

Pike's  Peak  Summit. 

Special  report  of  Col.  diaries  B.  Lamborn  (0.  C.  S.  0.  1368,  Misc.  1878). 

There  was  no  haze  or  mist  to  cloud  tlie  view  in  any  direction.  The  most  remark- 
jible  phenomenon  observable  from  the  summit  was  the  approach  of  the  shadow  of 
lotaUty  from  the  north,  its  switt  passage,  and  the  sudden  burst  of  sunlight  which  fol- 
lowed. My  station  was  on  the  northern  side  of  the  summit.  Without  the  aid  of  a 
glass  the  eye  could  at  this  time  distinctly  note  the  shimmering  of  the  bright  sunlight 
on  the  mountains  more  than  one  hundred  miles  northward.  Suddenly  I  observed  them 
to  disappear  and  a  great  wall  of  darkness,  stretching  out  on  either  side  as  far  as  the 
eye  could  reach,  concealed  them  from  us.  With  inconceivable  rapidity  the  shadow 
swept  toward  us ;  its  front  was  a  clean  black  line  bordered  with  a  fringe  of  yellow.  It 
hid  from  sight  range  after  range  of  the  more  distant  mountains,  and  quickly  covered 
with  a  ghastly  pall  the  peaks  and  foot-hills  and  plains  close  beneath  us.  When  the 
shadow  reached  and  enveloped  us,  the  eye  could  dimly  outline  the  nearer  mountains 
and  could  single  out  with  strange  distinctness  the  houses  and  farms  in  the  valley 
below.  The  sky  overhead  seemed  heavy  and  leaden,  and  every  visible  object  was 
pallid  and  ghastly.  The  very  shadow  seemed  tangible  and  to  weigh  upon  us,  but  the 
horizon  all  around  us  was  brightly  illumined  by  flashing  rays  of  red  and  yellow  lights 
like  those  of  the  aurora. 

While  we  on  the  peak  were  still  enveloped  in  the  depth  of  the  shadow,  its  upper 
line  passed  over  the  far-off  range  to  the  northward  and  the  clear  sunlight  struck  the 
mountains  and  away  beyond  and  through  the  darkness  they  burst  suddenly  into  view. 

In  an  instant  other  and  nearer  mountains  appeared  and  the  shadow  rushed  past  us. 
There  was  one  peculiar  phenomenon  of  color  connected  with  the  approach  and  disap- 
pearance of  the  shadow.  It  was  observed  that  along  both  lines  of  the  shadow  and 
especially  along  its  departing  edge,  perhaps  more  distinctly  than  its  advance  line, 
there  was  a  well-defined  strip  of  yellow  color  shading  off  into  orange  and  bright  red. 
This  appearance  was  well  defined  and  bordered  the  dark  lines  like  a  fringe.  These 
lines  of  color  were  noted  by  thi-ee  or  four  persons  who  all  agree  as  to  their  appearance. 

The  preceding  report  was  inclosed  in  the  following  letter  (O.  C.  S.  O.  1368,  Misc. 
1873),  which  also  gives  additional  information : 

CoT^OEADO  Springs,  August  20,  1878. 

My  Deak  General:  On  my  return  from  observing  the  eclipse  of  the  sun,  of  29th 
ultimo,  from  the  summit  of  Pike's  Peak,  you  requested  mo  to  note  down  any  observa- 
tions of  the  prismatic  colors  which  preceded  and  followed  the  shadow  of  totality.  A 
pressure  of  business  has  heretofore  prevented  my  doing  this,  but  I  beg  to  enclose  here- 
with a  short  article  written  by  me  on  the  30th  ultimo,  which  was  published  m  the 
Daily  Gazette  here,  and  was  also  sent  by  me  to  the  Philadelphia  Press  (see  above). 
In  this  paper  I  have  endeavored  briefly  to  describe  one  noticeable  feature  of  the  eclipse 
as  seen  from  the  summit  of  the  mountain,  which  could  not  be  seen  from  a  lower  alti- 
tude, viz,  the  approach  and  effect  of  the  shadow  of  totality.  My  observations  were 
not  of  a  scientific  character,  and  the  only  instrument  at  my  command  was  an  ordinary 

^^Thfough  your  kindness  my  attention  was  especially  called  to  the  observation  of  the 
shadow  of  total  obscuration,  and  I  watched  its  approach  and  reappearance  witli  a  good 
deal  of  care,  especially  the  effect  which  it  produced  on  the  broad  landscape  which  was 
spread  out  beneath  us.  The  two  colors  of  red  and  yellow,  with  the  intermediate  shade 
of  orange,  to  which  1  have  referred  in  the  enclosed  article,  were  clearly  and  positively 
shown  They  fringed  the  edges  of  the  shadow  as  it  swept  over  the  parks  and  plains 
below  us.  The  colors  did  not  appear  to  pervade  the  atmosphere  between  us  and  the 
ground,  but  lay  flat  along  the  surface  and  directly  against  the  edge  ot  the  shadow.  Ut 
course  the  rapidity  with  which  the  shadow  moved  southward  gave  me  only  a  moment 
in  which  to  note  and  fix  these  colors  with  the  eye,  but  I  am  positive  that  the  red  and 
yeUow  lines  were  shown.  I  saw  no  blue  lines,  although  the  shading  of  red  may  per- 
haps have  i-un  into  purple,  but  General  Hatch  and  Mrs.  Aubrey  H.  Smith,  of  our  party, 
are  strongly  of  the  opinion  that  the  blue  line  was  also  visible. 

The  presentation  of  the  colors  in  the  manner  and  place  I  have  noted  certainly  was 
not  due  to  dampness  or  clouds,  since  the  air  was  dry,  and  there  were  no  mteryemng 
clouds  and  no  evidence  of  moisture ;  the  colors  lay  flat  upon  the  surface  and  were 
visible  only  on  the  edges  of  the  shadow  as  thrown  upon  the  ground. 

I  am,  General,  very  truly,  yours,  ^^^^  ^  LAMBOEN. 

General  Albert  J.  Myer,  Chief  Signal  Officer,  Washington,  D.  C. 

P.  S.— Should  your  ofiQce  make  any  publication  concerning  the  eclipse,  I  should  be 
glad  to  receive  a  copy. 
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[Document  No.  24.] 

In  reply  to  letter  of  iuquiry,  the  following  commuuication  was  received  from  Colo- 
nel Lamborn,  dated  iDctober  16,  1878  (O.  C.  S.  O.  1754,  Misc.  1878): 

It  is  impossible  for  me  to  answer  the  query  regarding  the  sequence  of  colors.  It 
occurred  to  me  a  day  or  two  after  the  eclipse  that  this  question  would  be  asked,  and  I 
rnentioned  then  my  inability  to  decide  which  color,  red  or  yellow,  lay  next  the  dark 
line  of  shadow.  The  movement  of  the  shadow  was  so  rapid,  a«  it  swept  across  the 
landscape  below  my  point  of  observation,  that  I  failed  to  note  the  sequence  of  the  col- 
ors. But  that  the  colors  were  thrown  on  the  surface  of  the  ground  borderin"-  the  edge 
of  the  shadow  as  shown  on  the  earth  I  am  confident. 

Supposing  the  shadow  at  any  instant  to  be  represented  bv  the  black  band  on  the 
accompanying  diagram,  and  that  A  is  the  rear  edge  of  shadow  and  B  the  advance 
edge  of  shadow,  then  the  colors  lay  against  the  shadow  as  at  A  and  B,  the  rear  and 
advance  edge  respectively;  but  which  color,  red  or  yellow,  M'as  next  the  black  line  of 
shadow  I  am  unable  to  say.    (Figure  omitted). 

fDocument  No.  25.] 

Pike'.s  Peak  Summit. 

Special  report  of  Airs.  Aiihrey  H.  Smith  {sec  0.  C.  S.  0.  20:)4,  Mhc.  1880,  dated  Juhi  31 
1878).  ' 

[Extract.] 

Slowly,  surely,  as  we  sat  watching,  the  moon  crept  on.  The  light  of  the  sun  o-rew 
pale  and  gray.  All  yellow  rays  seemed  to  fade  out  of  it,  and  the  face  of  nature  and 
of  man  took  on  a  ghastly  pallor.  Two  or  three  minutes  befcn-e  the  totality  of  the 
echpse  the  wliolr  liuHls.  a,.,.  before  us  was  bathed  in  tliis  cold  white  light.  Then  the 
gloom  began  to  sl,,  ,„i.l  i  li.  mnuutain  tops— peak  all.<r  i)eak  was  lost  in  shadow,  and 
wnen  It  rcaclHii  I  lie  |,l;un  il  seemed  to  become  a  solid,  i>a.lpablo  body  of  darkness, 
rising  up  in  a.  gir:i(  wall— not  creeping,  but  rushing  ou  with  might  and' power- 
As  night  and  day  contending  were. 

The  shallow  moved  .'it  llio  r.'iie  of  (hirty  miles  p.-r  second.  Its  first  aiipearaiico  at 
the  base  of  the  mountains  roseniMed  tlu«  .sudd.  n  .Mist  of  a  risiii.--  s-md-slonn 

One  curious  phenomenon  noli.  ,  d  l.y  sev.  r.il  of  our  ].ai  tv  was  I  hat  at  the  point  of 
contact,  asitwere.otthoivinaling  lighl  and  I  he  ad  vaneing  shadow,  t  lie  white  liHit 
became  yellow,  winch  deepen,.,!  inl,.  o,.,n^;e  and  re.l.  wbi  le  tlie  e.lge  of  the  gloom  1.n,k 
on  a  bluish  hu,^,  lonuing  an  iris  fringe-a  .leli,  ;,te  Nv,-.,sli,Ml-,.nt  rainbow.  The  same 
colors  were  even  more  di.stinetly  vis  „,  ll„.  reln.at  of  I  lie  sl.aih.w  afler  (otality. 

Now  tlin  glo,mi  \yas  np,.n  us.    The  la,  r  „r  I  h,.  sun  xvas  veih'd.    The  heav,.nH  w.m'o 
out-.lupUrr,  N  ..nus,  Mars,  Merenry,  and  KVgnlns  in  Eeo  wore 
distinctly  yiHibh'.    Th,.  .  on.n.a  .,r  l,oh(  ..,,,„m„I  (he  .l.ark  body  ,.niuMno„n  ,Mst  a,  ring 
01  BCintiUatnig  red  and  yellow  lighl,  lik,.  an  auioia  on  the  far-ofl'  li,)ri/.oii. 

(Dociiiniint  No.  Sfi.] 

I'ikk'.s  Peak  Summit. 
Special  report  hi/  Charhx  ().  Shirhh,  of  Cohrado  Springs  {<).  C.  .V.  ().  Mi,sr.,  1878). 

evirw^ni" r^n'"'^'"*^'  n    ''"I"'""  >^h:uUm.    There  was  a  bank  „f  clondH 

extending  along  the  llortll<^^n  Imn/.on  on  which  th,^  colors  wore  best  shown.  'J'lio  (irst 
CO  or  l  no  Mc.l  wa^s  a  very  j.ale  yellow,  wlii..|,  gnulnallv  d,>e|),>ned  in(,.a,larl<  orange. 
HhZ^■f'n  ''''  '  l;.V;M"nk,  whieh  ,lee,.e,.e.l  to  a  light  rose  .•.,..)  .■issnnHMl  .lidenM.t 
™  :     ;  'y^'-  ^f--  .la,ke,  nntil  it  be- 


came a  hh„.  I,la,  k.  Thecolo 


weni  not  arraiig,',!  in  baiiilH  as  in  the  sp,H-(ium,  but 


hZ«u"  '1""/  >»'<"'<1<;''.  i  ''""I'l  ">'.t  tell  wliero  one  color  ended  and  tho  other 

"''Sai'-  1  was  hioking  at  th.i  colors  hardly  ono-,inartor  of  a  minute. 

(DociinHMit  Ni).  27.] 

Summit  ov  Mount  I-incoi.n. 
Extmotfrom  Denver  Daih/  Tribune,  Augunt :!,  IHrs,        O.  (  '.  fl.  O.  W:A,  ;Vi>c.  1880). 

nnlnn'v  wr.V'""'/"'?  n  •  "T-'l  *  i<-""''I.V  ".<>re  slrikiuK  i"  <lu'  view  than  ih 

quently  w.tn,>HNed  at  Ihis  altitmh^,  with  its  f.equ.M.t  ehanK.«8  from  liRht  to  shadow- 
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nor  until  a  few  moments  before  the  total  eclipse,  when  tlie  unusual  darkness  of  the  sky- 
northwest  was  in  striking  contrast  to  the  yellow  light  in  the  southeast.  Then  this 
darkness  became  more  concentrated,  and  rapidly  approaching  and  overspreading, 
seemed  to  draw  u]}  from  the  northwest  horizon  like  a  dark-blue  curtain,  displaying  in 
wide  bands  all  the  colors  of  the  rainbow,  bright  yellow  close  to  the  northwest  horizon 
changing  as  you  ascend  to  light  yellow,  pea-green,  purple,  and  so  on  to  the  dark, 
almost  black-blue  marking  the  line  of  the  total  eclipse  now  above  us,  thro^igh  which 
many  stars  were  distinctly  visible.  During  the  time  of  total  obscuration  on  Lincoln, 
Gray's  Peak  seemed  to  be  in  the  line  of  deepest  darkness,  the  skies  gradually  bright- 
ening as  yon  looked  both  easterly  and  westerly  to  the  light  yellow  now  lying  on  both 
easterly  and  westerly  horizon,  all  to  be  in  an  instant  changed,  upon  the  sudden  appear- 
ance of  the  disk  of  the  sun,  to  a  natural  display  so  common  to  the  mountains. 

rDocTiment  l^o.  28.] 

Pike's  Peak  Expedition. 

Eepori  of  Prof.  Cleveland  Able,  Assistant  0.  C.  S.  0.,  filed  August  12  and  Octoher  16, 
1678.    (0.  C.  S.  O.  1287  and  1722,  Misc.  1878.) 

Office  Chief  Signal  Officer, 
Washington,  August  12  and  Octoher  16,  1878. 
General  :  In  accordance  with  Special  Order  No.  97,  of  July  11,  1878,  and  your  pre- 
vious verbal  instructions,  I  have  the  honor  to  report  that  I  have  returned  from  the 
expedition  to  observe  the  solar  eclipse  on  Pike's  Peak,  and  submit  the  following  nar- 
rative and  results  of  observations  : 

(a)  narrative. 

Transportation  was  received  on  July  13,  Saturday  afternoon,  and  I  left  this  city 
on  the  morning  of  the  1.5th,  reaching  Colorado  Springs  on  the  morning  of  Saturday, 
the  20th,  without  any  delay  other  than  such  as  resulted  from  missing  the  railroad 
connections  at  Kansas  City  and  at  Pueblo. 

At  Colorado  Springs  I  found  that  our  guest.  Prof.  S.  P.  Langley,  with  his  party,  had 
arrived  several  days  previous ;  had  found  no  preparations  made  to  receive  him,  and 
had  telegraphed  for  letters  accrediting  him  to  Sergt.  William  Black  in  charge  of  the 
Signal  Service  stations  at  Colorado  Springs  and  at  the  summit  of  Pike's  Peak.  The 
answering  telegram  received  by  Sergeant  Black  on  July  16  was,  as  I  understand,  his 
first  official  information  of,  and  order  to  prepare  for,  our  arrival.  Notwithstanding 
the  scarcity  and  high  prices  of  pack  animals  at  this,  the  height  of  the  tourists'  season, 
Sergeant  Black  had  been  fortunate  in  getting  about  twelve  such,  most  of  them  small 
ones ;  and  in  five  separate  expeditions,  the  first  of  which  left  Colorado  Springs  on  the 
18th,  and  the  last  about  10  o'clock  a.  m.,  Monday,  July  22,  he  got  off  all  the  boxes, 
instruments,  tents,  and  provisions  belonging  to  Professor  Langley  and  myself.  My 
equatorial  arrived  on  the  evening  of  the  20th  of  July,  having  been  delivered  to  the 
Quartermaster-General  at  Washington  on  July  1. 

I  left  the  Springs  with  the  last  train  on  Monday  the  22d  (immediately  after  receiv- 
ing a  telegram  from  Mr.  S.  T.  Armstrong  at  Denver,  division  superintendent  of  the 
Western  Union  Telegraph  Company,  assuring  me  that  all  the  preparations  necessary 
to  enable  us  to  receive  the  daily  telegraphic  time  signals  would  be  made  by  that 
Company),  and  in  company  with  Sergeant  Black  reached  the  Lake  House  Monday 
evening,  where  we  spent  the  night  and  met  Profs.  S.  P.  and  J.  W.  Langley. 

On  Tuesday  I  ascended  the  rest  of  the  way  to  the  summit,  taking  the  walk  very 
leisurely,  as  I  hoped  thereby  to  lessen  the  injurious  effect  of  the  rarefied  air  upon  my 
system.  Arriving  at  the  summit  and  finding  the  station  to  be  in  a  very  bad  condition, 
I  at  once  ordered  two  of  our  three  tents  to  be  pitched  and  beds  prepared  for  the  night ; 
in  this  work  we  were  assisted  by  Mr.  Frank  Diu-ringer,  whom  I  had  ordered  employed 
to  assist  us  in  order  not  to  interfere  with  the  regular  work  of  the  men  on  duty  at  the 
station.  The  continual  rains  and  snows  were,  I  found,  leaking  through  the  roof  of  the 
ante-room  in  which  our  instruments  had  to  be  temporarily  stored,  and  I  therefore 
ordered  the  roof  covered  with  cloth  and  painted,  which  work  was  finished  by  Friday, 
and  contributed  materially  to  the  protection  of  our  boxes.  Owing  to  the  labor  of  ac- 
complishing anything  on  the  summit,  I  subsequently  also  ordered  Mr.  E.  D.  Masters 
to  be  employed  temporarily. 

On  Wednesday  I  set  up  the  5-inch  equatorial  and  found  it  all  in  a  perfectly  good 
condition,  except  the  brass  driving  and  clamping  spring  for  the  polar  axis. 

Thursday,  Friday,  and  Saturday  were  fully  occupied  in  attempting  to  bring  the 
equatorial  into  perfect  adjustment;  in  obtaining  comparisons  between  the  chronome- 
ters and  the  telegraphic  time  signals ;  in  observing  with  the  dew-point  apparatus ;  in 
assisting  Professor  Langley  and  his  party  j  in  erecting  the  third  tent,  and  especially 
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in  vexatious  alternations  between  wrapping  and  unwrapping  the  equatorial  with  every 
passing  shower  or  gleam  of  sunshine. 

The  locations  of  tents  and  instruments  are  shown  upon  the  map  of  Pike's  Peak  res- 
ervation given  in  the  subsequent  section. 

All  of  the  party  and  the  workmen  were  suffering  from  headache  and  other  symptoms 
due  to  our  hard  work  and  the  rarefied  air.  Probably  no  other  astronomers  in  Colorado 
experienced  such  intense  physical  and  mental  suffering;  and  by  Saturday  nioht,  in 
view  of  our  exhausted  condition  and  tmsatisfactory  preliminary  preparations^  more 
than  one  looked  forx^ard  with  relief  to  the  prospect  of  a  continuance  of  our  cloudy 
unfavorable  weather.  ' 

However,  Sunday  dawned  and  continued  with  a  perfectly  clear  sky,  and,  of  course, 
very  dry  air,  which  continued  throughout  Monday.  Everything  was  therefore  soon  in 
perfect  readiness,  and  on  Sunday  afternoon  Professor  Lang'ley  and  his  party  assured  mo 
that  they  had  few  unpleasant  symptoms  left  of  their  mountain  sickness  and  were  quite 
ready  for  the  eclipse.  It  was  otherwise  with  myself;  day  by  day  I  had  been  subject 
to  violent  pains  throughout  my  head,  which,  by  Saturday  night,  had  settled  into  a 
steady  terrible  pain  in  the  cerebellum  and  unper 'portion  of  the  spinal  column.  I  con- 
cluded to  lie  still  throughout  Sunday  and  until  Monday  noon,  thinking  that  this  would 
be  my  best  preparation  for  the  eclipse  of  Monday  afternoon.  In  this  condition  you 
found  me  Sunday  evening,  and  I  cannot  doubt  but  that  your  order  sending  me  "im- 
mediately down  on  a  stretcher  to  the  Lake  House  was  absolutely  necessary  in  order  to 
save  life,  inasmuch  as  Drs.  Eeed  and  Hart,  of  Colorado  Springs,  completelv  confirmed 
the  testimony  of  Prof.  John  W.  Langley,  M.  D.  and  Private  Kufus  Clioate  (formerly 
assistant  surgeon  U.  S.  A.),  to  the  eliect  that  I  was  m  a  far  more  critical  condition 
than  I  was  aware  of.  Of  my  own  will  I  certainly  would  not  have  lolt  the  .sum- 
mit, since  I  was  determined,  if  possible,  to  study  the  solar  corona  under  the  unique 
circumstances  of  high  optical  power  and  pure  thiii  air.  It,  however,  now  ajipears  that 
these  observations  would  have  been  far  less  interesting  than  those  that  I  was  ible  to 
make  with  the  naked  eye  at  the  Lake  House. 

Leaving  1lie  snniinit  Sunday  evenin-  ,Inlv  28,  about  half-past  six,  I  reached  tlio 
Lake  House  .iIhui  l  ini.lni-hl,  l>nl  sl,,.ul,l  eerl:iinlv  b.-,ve  l.een  lor.-eil  losneiul  (iieili.-ht 
by  acanii.  lire  .-,1   Innliei   Inu^  ,  ,,.„  r,n  niN  lail  htul  bearers  and  the  ehivr- 

iug  mlluenee  ol  I'rivale.  Clieiile.  :„„1  lor  il,e  Kindness  of  Mr.  E.  V.  McCandless,  of 
Pittsburgh,  who  .sent  up  J\lr.  W  .iliei-  WWry  with  the  innlo  to  meet  us,  and  for  the 
thoughttulness  of  Mr.  Paul  Cnnis.  wh,.  ,  anie  up  with  a  lantern,  without  whieli  it 
would  have  scorned  quite  (laii-vrous  lo  pro'  eed. 

At  the  Lake  House  Dr.  Ilari  arrived  aboil  I  I  a.  m.  from  (^dorado  Springs  and  gave 
such  directions  as  were  best,  ordering  mil  not  lo  nluni  (o  I  li(<  sniniuit,  1)ut  to  "onio 
further  down  as  soon  as  I  felt  strong  eiioii-h.  1  Iun  nur.ses,  Iturlon  and' Wilson,  also 
sent  11])  liy  your  order,  wore  quite  omciout,  Imt  not  needing  both  of  them  after  the 
lirst(  a\,  r  chose  to  dismiss  the  latterou  Monday  evening  and  retained  the  formoruntil 

1  uesday  e\i'iung. 

On  Monday  afternoon,  allliongli  niK'xpocledIv  weak  and  faint,  I  made  the  naked- 
eye  ob.s(M'val  ions  recorded  i ii  I  he  follow  i ii^;-  chapter  (</): 

On  Tuesday  alter  „  I   row,.,!  .-i,  pony  of  Mr.s.  (;„))l,.y,  the  proprietress  of  the  Lake 

House,  and  descended  by  llie  Manitoii  Hail  |„  ( 'olor.ado  Spring.s,  reaching  there  about 
0  p.  m  On  llie  way  d.iuii  «e  mel  Mr.  Masters  with  Ih.-  nude  and  note, 'as  .sent  up  by 
.you,  .-illowing  i,i,,tod,  sc,  n,|  ii  :,bi,.  I,,  do  so.  1  liad  started  down  wit  h  Hiirton  and  Mr. 
Uiaries  Wiu  Ids,  ot  ('.iloi,,,!,,  ,Spiii,;;s,  but  wa.s  soon  overtaken  by  Profs.  S.  P.  and.). 
VV.  J.angley,  who  liad  very  kindly  remained  a  day  on  llie  Hiiinmil.'in  order  to  projierly 
best  thanl'  s''''     "  instnimonts,  for  whiidi  attention  oiir  guests  deserve  our 

Diirin-  Wednesday,  .July  :!|,  I  opened,  iTarrailged,  iind  repacked  .smdi  ini.seelliuieous 
boxes -IS  l,rst..ai,i.-  down  from  the  |,eak.  Wonl  liaving  been  .sent  t ha f  o w ing  lo  the 
s(  .ii(  il,\  ol  pack  .iniiMals  nothing  inon^  would  arrive  from  I h(i  suimnit  before  Friday 
infill  ,  I  unproved  I  lie  opport  unity  t o spend  Thiirs.laA  in  Denver,  where  I  met  nmn.M-oii's 
itsiionomeis,  aii.l  relnnied  Friday  morning  to  Colorado  Spriugs.  Tli.^  last,  boxes  .and 
iiiNtiiiineiiis  came  down  late  Friday  night;  on(>  iiieee,  howover,  was  ini.ssing,  having 
..•(<ii  dropped  by  Mr.  Marsh's  in.Mi  <m  the  ro.ad-side  ;  this  was  recovered  and  brought 
.11  S.il  niday  noon  by  Mr.  Wade."  On  .^al  nnlay  allernoon  1  slionl.l  have  started  hoine- 
w.iKl  li.Kl  not,  my  nole-books,  eonlaining  dew-|M.inl  and  .•hronometer  (di.serva t ions, 
oeeii  inisNni.;-;ipp;,,rently  still  at,  I  he  .siimmi  I  w  here  1  had  left  Ih.MU  Snnd.a  v  niglil . 
AiTangeineiits  wir  at  oiw<Miia<l.<  to  s.'iid  lor  t  hem  ;  I  oblaine<l  one  at  1 1  a.  tii.,  Mon- 
day; the  other  was  bu  w.'ird.'d  to  Washington. 

+bn*,'nml"^'  (N'lor.ido  Siu  ings  on  Mond.a.N?  at  i  I .r,l)  a.  m..  I  arrived  in  WiiNhingtmi  on 
the  morning  ol  August  It,  and  ret  urn..!  to  H,,,  ..r.lin.ary  .lu(  i,-H  of  the  Fad  /.W 

thwtfOT?^  tinflnlBhoil  by  Sir.  Alnrsh's  mou  nu.l  bIioiiI.I  roooivo  oipoolul  commcn.l..tlon 
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(&)  OUTFIT. 

The  outfit  and  apparatus  provided  for  the  Pike's  Peak  expedition  were,  essentially,  as 

1.  One  equatorial,  5  inches  aperture  and  7  feet  focal  length.  No.  862,  as  made  by 
Alvan  Clark  &  Sons  for  the  U.  S.  Naval  Observatory  expedition  to  observe  the  transit 
of  Venus,  and  by  the  Observatory  loaned  to  the  Signal  Office  for  use  on  this  occasion. 
To  this  equatorial  I  had  especially  fitted  the  following,  viz  : 

A  diaphragm  with  six  threads. 
A  low -power  eye-piece. 

A  frame  carrying  drawing-board  and  paper. 

2.  One  sidereal  box  chronometer  (Negus  1470)  loanedby  the  Naval  Observatory ;  this 
was  taken  from  its  gimbals  and  kept  in  a  wicker  basket  surrounded  with  a  cotton 
padding.  .     _       -i  i  •  n 

3.  One  bottle  of  a  phosphorescent  solution  of  phosphorus  m  ohve  oil,  kindly  pre- 
pared and  furnished  by  Dr.  W.  M.  Mew,  in  charge  of  the  laboratory  of  the  ohice  ot 
the  Surgeon-General  of  the  Army.  i  T>r   7  ,r  7 

4  One  phial  each  of  the  fluorescent  powders,  Uraneme,  ThalUne,  and  Naphthalene, 
kindly  prepared  and  furnished  by  Prof.  Henry  Morton,  president  of  the  Stevens  Insti- 
tute, Hoboken,  N.  J. 

.5.  Glass  cells  for  the  use  of  the  fluorescent  solutions.  ^       t     i  i 

6.  Two  of  Adam  Hilger's  pocket  spectroscopes  just  received  from  London,  and 
specially  adapted  to  the  red  end  of  the  spectrum.  ,     -,     t   r  i 

7.  One  Regnault's  dew-point  apparatus.  This  was  received  the  day  belore  leaving 
Washington,  and  having  been  made  according  to  a  rather  old  pattern,  and  without  a 
proper  protection  for  the  dry  bulb  thermometer  against  radiation,  I  had  hastily  con- 
structed a  partial  shelter  by  means  of  a  polished  brass  cylinder,  about  three  inches  long 
by  one  in  diameter,  within  which  was  placed  the  bulb  of  the  dry  bulb  thermometer 
of  the  dew-point . apparatus.  *  + 

8.  One  pair  of  thermometers  originally  designed  and  constructed  as  an  August  psy- 
chrometer,  but  both  of  which  were  used  by  me  as  wet  bulbs,  after  covermg  with  very 
thin  muslin  or  cambric.  -i      i  •+  i 

9.  Drawing  and  tracing  paper,  black  card-board,  crayons  and  pencils,  wbite  ana 

™0  Map  of  Pike's  Peak  military  reservation,  constructed  in  1873,  under  supervision 
of  Lieut.  E.  H.  Ruffner  (see  report  for  1873  of  Chief  of  Engineers). 

11  The  following  books,  viz:  American  Nautical  Almanac  tor  1878;  Van  Asten  s 
Ephemeris  of  EnckS's  Comet ;  Burnham's  Lists  of  New  Double  Stars ;  Argelander  s  Ura- 
nometria;  Heis'  Uranometria;  Eclipse  circulars  and  directions  by  the  Nautical  Alma- 
nac Office,  the  Naval  Observatory,  the  Army  Signal  Seryice,  and  by  Otto  Hess,  ot 
Fort  Dodge,  Iowa;  Logarithmic  Tables,  Smithsonian  Physical  Tables,  &c. 

12.  Sulphuric  ether,  2  pints.  ,  -, 

13.  Dark  glass  shades;  neutral  tint  spectacles ;  strong  concave  spectacles. 

14.  Nicol  prisms. 

15.  Browning  direct-vision  prism. 

16.  Triangular  box-wood  scale. 

17.  Large  and  small  dividers. 

18.  "T'"  square  and  ruler. 

19.  Three  wall  tents,  flies,  poles,  blankets,  &c. 

20.  Claw  hammer. 

21.  Two  monkey-wrenches. 

22.  Three  screw-drivers. 

23.  Three  wood  chisels. 

24.  Three  iron  chisels. 

25.  Three  stone  chisels. 

26.  One  hand  vise. 

27.  One  pair  of  pliers. 

28.  One  set  Aiken's  patent  handle  and  tools. 

29.  One  set  sail  needles. 

30.  One  bulls-eve  lantern. 

?>^hi\^S:a'nSris?^  available  at  the  s™t^^^^^^^^ 

station  supplies  were  frequently  sorely  needed,  and  m  general  every  expedition  oi 
this  kind  should  be  provided  against  any  probable  emergency. 

(C)  PROJECTED  PLAN  OP  WOEK  TO  BE  TJNDEETAKEN  AT  THE  SUMMIT  OF  PIKE'S  PEAK. 

It  was  hoped  that  it  would  be  practicable  for  me  to  make  observations  upon  the 
otirvtSas  frequently  as  possible,  especiaUy  in  the  driest  portion  of  the  day, 
upoi;  the  wet  and  dry  bulb  thermometers  and  the  dew-pomt  apparatus. 


844  REPORT  OF  THE  CHIEF  SIGNA.L  OFFICES. 

2.  Observations  of  relative  blueuess  of  tlie  sky  at  Colorado  Springs  and  at  the 
summit.    These  were  prevented  by  my  failure  to  obtain  a  satisfactory  cyanometer. 

3.  Observations  of  the  increase  in  brightness  of  stars  due  to  ascending  the  peak :  this 
to  be  determined  by  examining  the  neighborhood  of  Alpha  Lyras,  Alpha  Cygui,  Beta 
Cephei,  Alpha  Pegasi,  &c.,  for  such  faint  stars  as  might  become  visible. 

4.  Observations  of  Eucke's  comet,  if  visible  in  that  portion  of  its  orbit  near  the 


Observations  of  the  stars  to  be  detected  in  the  darkest  spots  within  the  Milky 
ay. 

6.  Telescopic  observations  of  the  disks  of  the  planets  Jupiter,  Saturn,  &c. 

7.  Studies  and  sketches  of  some  of  the  Nebulre. 

Note.— The  preceding  celestial  observations,  Nos.  3  to  7,  were  wholly  prevented  by 
personal  illness  and  very  unfavorable  weather. 

8.  Observations  of  the  aqueous  bands  shown  by  the  spectroscope.  These  were  espe- 
cially to  be  observed  during  totality  sLmultaneouslv  at  the  summit  and  base.  These 
observations  were  intrusted  to  Eufus  Choate,  M.''D.,  Private  Signal  Corps  at  the 
summit,  and  Prof.  F.  H.  Loud,  of  Colorado  College,  at  the  base. 

9.  Comparison  of  the  tint  of  the  Light  of  the  corona  with  that  given  out  by  Dr. 
Mew's  phosphorescent  solution.    These  were  expected  to  be  almost  identical. 

10.  Examination  of  the  effect  of  the  tliioresceut  powders,  Xaphthahvic  and  Thallenc 
and  of  the  fluorescent  solution  of  Urancmc  upon  the  coronal  lii^lit.  ' 

11.  Careful  study  and  drawings  of  spoeial  portions  of  1  lu'covona,  i)ni'fi<n]arlv  on  the 
following  or  last  half  of  the  snn,  with  the  livc-inoli  oimalorial  and  as  liioh  a  ulaoiiify- 
ing  power  as  possible, in  order  on  the  one  liandto  discovor tlio  nunnt(>  (irtailsoi'slru^- 
ture  of  the  coronal  wisps,  prominences  or  clouds,  and  on  the  other  liaiid  l  o  dcU-'ct  :\n\ 
phenomenon  in  the  solar  atmosphere  that  niiuht  (lirow  lioht  upon  the  clouds  aud  lair- 
rents  of  the  earth's  atmosphere,  or  that  could  bo  supposed  in  any  way  lo  al'lect  tlio 
earth. 

12.  Careful  study  of  the  region  all  about  the  sun  during  totality  by  the  naked  eye 
and  by  glasses  of  low  power,  to  determine  the  utmost  limit  of  (lu<  eoroiuil  li-lit  and 
streamers,  the  visible  stars,  &c. 

13.  ^  Observations  of  the  shadow  of  the  moon  projected  upon  llie  i.laius  suvroundin"- 
Pike  8  Peak ;  also  of  the  colors  shown  upon  the  distant  cluuils,  i  f  -.uty  ° 

14  lu  rnsr.  ihn  elouds  or  fog  u(  ( erly  pre  ven  I  ed  .a  diivel  x  ievN  of  ll.e  sun  during 
totalK.y  snn,..  aMru,,,twas  (o  he  ,n:„l,.  un  ar,„nlan,e  uilh  (he  verhal  request  of 
Mr.A  (  J,an>anl  „l  l.oud..,,)  1 -hi nn  ne  (  h.  ^a  nr.  ,  .1' |H,la  lira  I  io,,  ..l' I  he  light  that 
peni'traled  Ihroiigii  sueli  elouils  or  log. 

(d)  OIJSKHVATIONS  OF  TIIK  SOI,AU  CORONA  MADK  DUKING  THE  TOTAL  Kin.irsn.  !\rON- 
OAV,  .JULY  29,  1878,  AT  THE  LAKE  HOUSE,  PIKK'S  PEAK,  COI.OUADO. 

'J'iie  following  drawing  and  de,scrii)tion  wnsnlnioat  wholly  made  out  iVoui  uiv  rou.-h 
notes  on  tlui  Wednesday  .-md  Tiiursday  followiiiir  the(H-lipHO,  and  Ix-lbn-  1  liad'^noUen 
to  ollu.rs  ,.xe,.|,|,  I'mfessor  l  ,.,ngl..y  eoueeruiug  I  he  ,d,eM.uuena  ;  (hey  IhereCore  (airly 
T(s,  nUhr  Mupressious  (resh  in  my  uieiuory,  and  (his  I  consider  imix.riaiit  iu  view  of 
le  e,\lrnsi\ (■  in  I  (■^ella,Mg(^  ol  views  (hat  (ook  phare  l)el,ween  th(^  nuiuiM'ous  observers  on 

I  liiirsday  ('\ (■   AugusI,  1,  ;iii(|  Hllhseciueul  ly. 

Ha  ving  I,,  ,  ,,  c  arried  (Vom  (h(<  siiimuil,  of  Pike's  Pe.ak,  altitude  14,147  fe(«t,  down  to 
^llel.aJ^(^  (onse,  all  il  11(1(1  IO,'.>:;il  (',.,.(,1  h.ad  hy  Monday  noon  revived  su(1iei(Mi(lv  to 
1)0  laid  on  the  gi(,m„l  upon  a  ..rnlir  slope  faeing  southwest,  where  1  .sdidied  sueh 
phenomena  as  wen,  visihl  mm,.,  inialily.    Two  Htakes  were  driven  down.  o,,.. 


each  side  of 
liled 


me,  Hupiioi  lmL;  hriu,  ,  ii  il„  ni  a  orosH-liar  or  axis,  to  wliieli  a,  board  was 
ol    I  ri  I    "\\"\"  "'  l''M"'i'  "  li'isc  plain"  was  very  nearly  ))(>rpeudienlar  (o  my  lino 

l"  I     V  I  \^  ",  '  I'i  "l'l'<'d  up,  I  easily  Ue|.(  iuy  gaze  lixiMl  iiiion  I  hesnu  duriiigllio 

"Moin  (,i  i.naiiiy.  !y  .sliMhlly  lipping  (he  hoard  al.oiit  i(  s  n-volvable  hori/oii(al  axis  I 
e(.u  (  .  asi ly  bring  (,  ,„  huh  (<.  h,,  jusl,  visible  „ver  ils  n|.i)er  edge  w  liil.i  1  drew  in  sueU 
ueUKs  .Ml  saw  and  that  too,  as  itseemed  at  the  lime,  with  very  considerableiiccuraov. 
HatLfS'ry  convonionce  and  accnraey,  the  whole  arrangeni.M.t  WiiN  liiglily 

l.n^«t'/ ""t"''^'""'^  instrmnenlM,  nor  ("ven  p(-neii  and  ])apor,  ose.q)!,  sueh  as  I  eonid 
nSw^Jr?  "'-^  "I«'<:<=;<-1"'H  "en,,  un(or(,unately,  not  .,ui(e  sd-ong  .-nongh  (o 
.mMioiyoorrocr,  my  iiear-siglidMlueHs,  (  hosi,  (lia(,  I  lial)i(,nallv  UH(>  wlien  looking  for  I'aint 
Bta  s  Ol  o(lH,r  ee!.,stia4  liaving  h.-.M,  lelt  I.eliind  in  the  liaste  of  the  deseont 

d  s  r  I  ;  r,""!''-  ,^  '"."'^^  <'"-<'(oi-e,  I  Hiraiue.l  my  eyes  eonsiderably,  yet  1  .-annofc 
des  n.inulo  details  ii,  tli(,  Hlriuqun,  of  eidier  111,"  eoroni.,  proper  or  (ho  No-eall,«d 
r  T,     o  "      "  "'xliHf  -M  l.ed  l.y  any  „tl,er  eonsiderat  ion,  xvi.a 

given  t.MW  rays,  and  aldiongli,  owing  (.,  „,y  fe.-.l.lenesH.  I  was  eouHeioim  of  <he 
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exertion  required  in  order  to  concentrate  my  tliougMs  on  anything,  yet  I  cannot 
doubt  tlie  reality  of  what  I  describe.  .  4.-u„  „„„i;„T,f 

I  closed  my  eyes  and  shielded  tbem  behind  my  drawing-board  from  the  sunlight 
until  perhaps  five  seconds  after  the  second  contact  prmcipaUy  because  I  was  m^^^^  at 
first  wholly  certain  that  totality  had  begun,  so  slight  was  the  change  of  brightness  m 
Sodding  objects.  Messrs.  Curtis  and  Wiley  subsequently  told  me  that  they 
otoer^dthe  deration  of  totality  to  be  IGlf  seconds.  Messrs.  Burton  and  Wilson 
stated  that  they  respectively  saw  three  and  five  stars  visible  during  totality. 

The  foUowing  is  my  own  record:  Immediately  after  the  second  contact  the  moon 
anneared  surrounded  by  a  narrow  brilliant  yellowish-white  ring  less  than  five  min- 
S  wd  probably  very  nearly  one-eighth  of  the  sun's  diameter,  or  four  minutes 
Wd  This  ring  was  as  brilliant  as  the^fuU  moon,  of  uniform  tint  and  breadth  con  - 
tinuous, and  without  noticeable  structure  or  rift.  Within  this  corona  I  detected  no 
redS  thige  or  flames  until  shortly  before  the  third  contact.  Outside  of  this  ring 
Sre  was  no  other  coronal  appearance  except  the  rays  and  .^^^f  «^^^,^,^'VmTaU 
ary,  and  the  dark  blue  sky  immediately  adjoined  this  ring  of  hght,  which  I  will  call 
the  true  s  olar  corona  or  atmosphere.  c«  „-t.pr,  fnr  Pnlo 

The  sky  was  perfectly  free  from  dust,  haze,  or  clouds-remarkably  so,  even  for  Colo- 
rado-and  before  totality  was  of  immaculate  dark  blue,  while  during  totality  it  ap- 
peared a  deep  blue-black.  The  illumination  of  surrounding  objects  due  to  the  coronal 
S  was  so  strong  that  the  change  from  before  to  after  second  contact  ^^s  I  thought 
bfrel7pcroeptible,  the  dark  blue'tint  of  the  sky  being  only  a  few  grades  daijer  and 
the  dfifused  light  from  the  corona  being  all-sufficient  to  read  and  write  by,  although 
i  t  had  nothin-  of  the  "body  "  that  makes  a  bright  full  moon  so  effective. 

From  the  moon  or  corona,  or  sun,  as  you  pfease,  but  as  it  seemed  to  me  from  far 
behind  the  sun,  passed  out  two  rays  (Nos.  1  and  5  of  the  accompanying  sketch)  of  t^^^ 
most  delicate  Imaginable  bluish  tint,  each  t^permg  to  a  fme  point  aM 
(2, 3,  and  4),  which  seemed  to  be  nearer  me,  and  of  all  of  which  the  following  is  a  de 

^''^heSng  No.9  of  the  accompanying  collecti^onof  engravings  presents  ^^^^^^ 
of  this  annearance.    The  position-angles  and  relative  position  of  the  vertical  circle 
cin,  i  beZve,  be  relied  oZ  to  within^ess  than  5°  as  my  ongmal  rough  sketch^was 
carefully  drawn  in  this  respect,  and, in  fact  was  «  t^^f^^.^.Tof^^^^^^^ 

made  on  a  sheet  of  paper  held  beforo  me  and  Perpendicular^^  fo  eltend  out 

ablVtJ^r^ar%i7m» 

SteroltSilliU^li^^^ 

gauze  or  very  close  isolated  white  dots,  between  which  only  the  atmosphCT^^^^ 
Sed    I  saw  no  texture,  striation  or  other  structure,  nor  any  variation  of  its  light , 
n^ything  tL  inSty  w     slightly  greater  towards  the  apex  ^^IXn  vel? 
t:„„„  iii,.ainr,_    There  certainlv  was  no  great,  but  may  have  been  a  veiy 


Se^o^n  r^Tp^-y-^f  trm^^^^^  and  draw  whatever  I  could  see  of 


them  on  other  portions  of  the  snn'a  limb.    boundijiT  rays  divertjed 

rir'^r™S.rSanr^»^ 

Suttd  t%"r*No.^f  if  cJd  n'o'trem  ?orr3n  or  brighten  at  the  base  near  the 
corona    "ihe  same  bluish  tinge  pervaded  No.  2  as  m  the  case  of  No.  1. 
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No.  3.  This  was  estimated  as  extending  about  three  diameters:  it  was  narrower 
and  shorter  than  (1),  and  its  axis  was  nearly  a  continuation  of  that  (1)  passino-  below 
the  moon's  center  by  four  or  five  minutes  of  arc;  it  also  was  broader  at  itsbasa  taper- 
ing to  its  apex  like  No.  1,  and  of  the  same  uniform  intensity  and  tint. 

No.  4.  This  was  not  noticed  until  totality  was  half  over,  and  subsequently  became 
quite  plain ;  towards  the  end  of  totality  its  length  was  one  diameter,  and  it  was  cer- 
tainly brighter  at  its  apex  than  near  the  sun ;  graduaUy  I  became  conscious  of  a  faint 
light  partially  connecting  (3)  and  (4),  so  that  the  final  impression  left  on  mo  was  that 
these  two,  with  the  intermediate  light,  constituted  one  fish-tail-shaped  mass  of  li"-ht 
similai-  to  No.  2,  but  decidedly  fading  out  in  the  central  portions.  The  axes  of  the  com- 
bined mass  (3)  and  (4)  was  a  continuation  of  the  axis  of  (1)  and  passed  neaiiv  throuo-h 
the  sun's  center.  t> 

No.  5.  This  extended  fiiUy  five  diameters  from  the  sun's  limb  and  was  in  form  and 
tint  similar  to  No.  1 :  its  base  was  broader  than  (1),  therefore  the  angle  at  its  apex 
was  larger.  Its  light  was,  I  think,  decidedly  fainter  than  that  of  (1) ;  its  ed"-es  were 
straight  lines  except  that  very  near  the  corona  they  suddenly  spread  and  brightened 
which  appearance  I  attributed,  as  before  to  irradiation  from  the  corona  to  which 
m  this  case  is  to  be  added  the  eflect  of  the  chromospheric  light  No.  6,  which  "-radu- 
aUy  grew  bnghter  at  the  base  of  No.  5  until  it  attracted  my  attention 

AU  these  rays,  (1)  to  (5),  appeared  to  vary  somewhat  both  in  intensity  and  extent, 
but  not  at  all  in  position.  And  I,  at  the  time,  felt  certain  that  their  variations  were 
subjective  and  connected  m  part  with  iny  iniperfcctlv  corrected  near-siohtedness  and 
in  part  with  my  illness  and  the  conscious  Mvaui  upon  both  mind  and  i^ves  I  there- 
fore, cannot  describe  these  rays  otliovwis,.  Hum  ns  essentially  permanent;  Avhatcvor 
was  once  recognized  seemed  subsequent  ly  to  ivm.i  in  porf.-etl  v  constant.  With  increas- 
ing familiarity  and  study  I  saw  details  that  at  tirst  escaped  attention.  Thus  it 
became  evident  that  the  borders  and  axes  ,.r  (-2)  and  ..f(;i,  4)  weiv  strai-iit  lines  and 
continuations  of  the  borders  and  axes  of  (f,)  and  ^  1  ^  respectively. 

The  impression  left  upon  mymind\Yitli  regard  to  lliese  ray's'was  tliat  those  Avere 
essentially  but  two  tapering  beams  of  li^ld.  Car  In'iiind  thosnn  eiossino- each  other 
nearly  at  right  angles;  the  tapering  being  dne  (<ssen(iallv  lo  tlie'iu-rspeerivo  elVect  of 
increasing  distance,  wliile  the  broad  ends  were  nearer  (o  iis  and  ix. ssiblv  at  tlieir  ends 
even  nearer  than  the  snn. 

^.fnf'^'^J'^P/'^  glances  dnring  a  few  seconds  in  the  midst  of  other  occupations,  or  a 
greater  ttiickn ess  ot  dnsty  and  hazy  air,  might  have  easily  caused  the  impression  that 
these  rays  started  Iron,  tlu'sm.  an.l  radiated  in  Couv  directions,  or  that  they  were 
atmosphoncor  eyensul.jeelive;  l-n  M  he  pure  :,ir,  t  l,e  nndi  vide.l  attention  and  study. 
!fvnnlr-  r''^.'';;'".'''-''.;'nalden,e        sayll,a|,  t  he  ev  i.lenee  is  to  my  nund  al 

w  r?  lV  "*  "  '"■  I'^'ving-  no  physical  conuectiou 

with  either  earth  or  nionn  ,,r  snn  <ir  .  ..ronal  atmosphere. 

onrl  i?v  nM',n''','  '''"'  '  l'^'^  '"  «i>H''^        by  Prof.  Langley  at  the  summit, 

St  iM    M  'T    'li  VV'"'?"'"  '^'"'"'■-■^  ■■""^  else^vhe^e,  further  convince  mo 

vnnJ.  fW  ;y'';^  "V"      "■l<  '>'"''-'^<''  •I.'HH)  IVet  evenof  the  ,,nro  air  that  pre. 

in^lwi  ft-  ">^''>'Ms..s  an  .•.,.preciabh>  inlln.M.ee  upon  the  appearance 

^nl  li      ^   "  T  ''-'•-•'■'•i'"-<l-    (^M-tainly  the  appearam'e  of  the 

as  seen  frL  t'r'  '/;''<';,  '">'--;  "  ns  renu.rkal.iy  dilVerent  from  itis  bn.a.l  e^Kmse 
as  seen  trom  t  he  sninniil  (it  I  d^e  sl'eak. 

be?  mfMr''',''''V''''  l""";'"''"-  ' V'li'l"^'^  wasov.-r,  and  I  ha.l  already  returned  to  my 

Hid' *  f  n  „  u."','',  "  "'  ''^'l'l";""''t'>  i»  that  part  ofits  orbit  lvi„go„  ll,efnrl-her 
i  n  cil  v  «„e  ."^  1"  <;.-M  I  h.^  appearance  of  a  tapering  bean,  of  .lelieale  light 
rt.  dv  to  d    i  I.  ll^^'^  Ix'wcyer.  re,,nire  sou.e  furl^ier 

w  ll^^^^^^  "hHher  anysneh  ex pl.-umtion  is  .-.dmissible,  an.l,  i f  so,  whether  it 

ml  nvV.  s es  I     f        7"''"  ,  ""  occasions;  such  bcanm  may  bo  in 

^^Z-^Zu  \  "''"•'"'"■"''•"•■'"'V,"""  to  .•.sln.nomy,  and  some  of  ihom  possibly  lying 
totieelii.s'.s.      '""'""^  »  «'>l"'       "<'I.V  <«>  hecon.e  observable  to  ,I8  durinR 

tli?r^mn,w',"  i''';       'j'^""'".!"'',''.  1"-'I"«'|>H.  (liirty  seconds  b,.(ore(hir<l  contact,  when 

almost  ' h^^^^^e       n^^  ^  '""'^  '•'^''f-  "  -"«"""'        V.M  V  .iMTk, 

almost,  I  l.n  U,  led  whicli  gradually  rose  at  (lie  center  (i  r  by  th.-  nn.'oyerinir  of  its 
ba,s,,)aii,  ,H,p.^.,,^Mlt,,^,,rl■,avoryconm.le^U.Ie,larkln<M,,,,    il  M.io  m'^ 

i;e;;;hrco;ni'h:;i;::T'"'''^  "r"         ^nwi  :;:.„, vi;'ei;;,m:;rH;:"Tt;^ 

limb  ils  base  covered  45^  to  .W  oT the  sun's 

to  (5),  as  I  a„^„ow  conlident  thai;  l^llJ:!  hat^S.e;^:;:  si^I^.^ilSi^^ll^^^;::        ' '  ^ 
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(e)  NOTE  ADDED  OCTOBER,  1880. 

In  ii  general  way  the  ideas  that  the  sun  is  fed  by  meteors,  that  the  zodiacal  light  is  an 
appearance  due  to  solar  light  reflected  from  a  ring  or  flat  disk  of  meteoric  dust,  and 
that  comets  are  of  meteoric  nature,  had  been  familiar  to  astronomers  for  twenty  years 
past.  Numerous  questions  in  reference  to  the  solar  corona  and  meteors  had  been 
treated  of  by  eminent  astronomers  and  physicists,  v/hose  results  are  given,  e.  g.,ma  clear 
and  positive  style  by  E.  A.  Proctor  (see  his  "Essays  on  Astronomy,"  1872,  and 
"The  Sun,"  2d  ed.,  1872),  who,  among  other  things,  had  himself  shown  that  any  corona 
seen  within  5  or  6  degrees  of  the  moon  during  eclipses  could  not  reasonably  be  con- 
sidered as  due  in  any  way  to  our  atmosphere,  or  to  any  optical  illusion  on  the  part 
of  the  observer.  This  conclusion  had  been  adopted  by  myself  and  many  others,  so 
far  as  it  related  to  the  so-called  "inner  corona,"  and  in  fact  had  been  equally  ably 
maintained  by  Harkness  (Report  of  Eclipse  of  August  7,  1869,  page  64),  by  Curtis 
{idem,  page  150),  &c.  But  with  regard  to  the  "outer  corona"  or  the  long  streamers 
the  case  was  quite  different;  these  had  been  seen  extending  to  great  distances  from 
the  sun's  surface,  e.  g.,  4°,  by  Otto  Struveinl842  atLipesk,  l^in  1860  by  Bruhns,  1°.  5 
in  August  1868  at  Mantuawolok,  1°.  5  in  August  1869  by  General  Myer ;  with  regard 
to  these,  probably  the  general  opinion  in  1878  was  expressed  by  Lockyer  in  the  words 
"the  non-solar  origin  of  the  radial  structure  was  conclusively  established";  as  also, 
by  Newcomb,  page  6  of  his  Instructions  for  observing  the  total  eclipse  of  29th  July,  1878 ; 
"Dkawings  of  corona — It  will  be  necessary  to  distinguish  between  the  real  object 
and  the  rays  surrounding  it  which  are  the  result  of  an  optical  illusion." 

Now,  on  the  other  hand.  Proctor  and  Harkness  had  maintained  that  the  long  stream- 
ers, the  radial  strias,  and  indeed  the  whole  of  the  outer  corona  are  not  phenomena  of 
a  gaseous  atmosphere  enveloping  the  sun,  although  they  must  be  connected  with,  and 
intimately  related  to,  the  sun ;  since  the  existence  of  a  gaseous  atmosphere  at  a  distance 
exceeding  10'  above  the  sun's  surface,  was  supposed  to  have  been  rendered  highly 
improbable  by  the  arguments  of  J.  H.  Lane,  Harkness,  and  Proctor,  while  the  outer 
radiated  corona  was  supposed  to  be  all  located  higher  up  above  the  sun's  surface. 
Proctor  and  also  Harkness  (See  Report  of  the  Eclipse  of  1870,  pp.  85-87)  adopted  the 
view  that  this  radiated  structure  was  explicable  oa  the  assumxjtion  that  matter  is 
ejected  from  the  sun's  surface  with  immense  velocities,  x>iercing  the  low  thin  gaseous 
atmosphere,  and  reaching  to  the  limit  of  the  extreme  coronal  streamers  under  the 
influence  of  a  repulsive  force,  such  as  is  exhibited  in  comets'  tails.  The  outer  corona 
is,  therefore,  according  to  Proctor  and  others,  the  result  of,  1st,  solar  light  reflected 
from  meteors  falling  into  the  sun  from  all  sides ;  2d,  light  emitted  by  such  of  these 
meteors  as  are  heated  to  incandescence ;  3d,  light  emitted  by  and  reflected  from  matter 
ejected  from  the  sun. 

Under  these  circumstances,  I  could  but  regard  the  suggestion  that  occurred  to  me 
on  July  29  as  a  slight  but  important  extension  and  modiflcation  of  the  views  pre- 
viously held  by  these  and  other  astronomers ;  it  amounted  to  saying  that  a  large  part 
of  the  phenomena  of  the  outer  corona  is  essentially  non-solar,  having  to  do  with  cold 
meteoric  matter  that  is  beyond  the  solar  gaseous  atmosphere,  and  is  shining  by  reflected 
light,  although  it  may  be  rushing  on  its  way  to  i)lunge  into  the  sun's  atmosphere, 
where  within  a  few  hours  it  would  be  dissipated .  The  reader  should  guard  against  sup- 
posing that  I  in  the  least  intended  to  suggest  that  the  August  or  IS  ovember  or  any  other 
well-known  meteor  streams  are  identical  with  the  beams  visible  on  July  29 ;  these 
streams  were  quoted  merely  as  examples  of  known  streams,  from  which,  by  analogy, 
astronomers  had  loug  been  accustomed  to  acknowledge  the  probability  that  innumer- 
able other  streams  exist  throughout  the  solar  system.  In  fact,  I  from  the  first  con- 
sidered that  these  beams  were,  in  all  probability,  due  to  wholly  new  meteor  streams, 
since,  although  they  might  be  the  perihelion  portions  of  such  streams  as  were  already 
catalogued  by  Heis,  Herschel,  &c.,  yet  equally  possible  was  it  that  they  consisted  of 
meteors  now  for  the  first  time  approaching  the  sun,  and  that  at  their  broad  ends  these 
streamers  were  already  turning  from  the  almost  rectilinear  portions  of  their  orbits  into 
curves  of  short  radius  just  before  being  swallowed  up  in  the  sun. 

I  am  now  inclined  to  extend  this  view  to  very  many  of  the  radiating  dark  and  bright 
lines  observed  during  eclipses,  and  would  explain  most  of  them  as  due  to  brightly 
illuminated  groups  and  streams  of  meteors  and  to  large  meteors  followed  by  trains, 
all  which  have  as  yet  scarcely  reached  the  outer  limit  of  the  sun's  thin  atmosphere. 
In  accordance  with  this  view  the  pearly  white  coues  seen  by  me  August,  1869  (see 
Am.  Joux.  Sci.,  1872),  and  also  apparently  by  J.  H.  Lane  (Coast  Survey  Report  of 
Eclipse  of  1869,  pp.  168-169),  the  very  similar  mounds  of  light  depicted  by  Liais,  1858, 
and  Feilitsch,  1860,  the  streamers  and  curious  streak  recorded  by  the  Manilla  observ- 
ers at  Mantuawolok  August,  1868,  the  brilliant  tails  drawn  by  Trouvelot,  1878,  and 
also  photographed  by  Harkness,  would  all  be  meteors  and  trails,  or  groups  of  meteors 
brilliantly  illumtaated  by  their  proximity  to  the  sun  and  moving  in  such  eccentric 
orbits  about  him  as  necessarily  to  appear  to  us,  in  most  cases,  to  be  moving  directly 
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towards  or  from  his  center.  (Might  not  the  intensely  brilliant  spot  seen  by  Carring- 
ton  and  Hodgson,  September,  1859,  be  also  a  solar  meteor  -with  its  traia?) 

Those  meteors  that  enter  the  solar  atmosphere  and  become  incandescent  -will,  of 
course,  shine  with  a  greatly  increased  splendor  and  thus  constitute  a  portion  of  the 
inner  corona ;  these  thus  show  us  the  limit  of  the  gaseous  atmosphere  of  the  sun,  the 
outer  regions  of  which  atmosphere  must  be  filled  with  meteoric  dust  dne  to  the  dis- 
sipation of  meteors,  but  which  dust  will  shine  mostly  by  reflected  light  and  with 
little  or  none  of  its  own,  therefore,  the  limit  of  the  brilliant  golden  riog  called  the 
inner  corona  will  be  the  apparent  extent  or  contour  of  the  thin  transparent  gaseous 
atmosphere  of  the  sun,  and  its  limits  may  vary  considerably  with  the  quantfty  and 
nature  of  the  meteoric  matter  that  happens  to  be  entering  into  the  atmosphere  at  or 
just  before  the  time  of  an  eclipse.  The  extreme  limit  of  this  gaseous  atmosphere,  so 
far  as  shown  by  the  brilliancy  of  the  incandescent  particles  contained  therein,  may  be 
located  at  the  outside  at  a  distance  of  5'  or  130,000  miles,  and  is  very  likely  to  be  less 
than  this.  The  mechanical  conditions  under  which  such  a  gaseous  atmosphere  must 
exist  have  been  critically  examined  by  J.  H.  Lane  (Am.  Joiu-.  Sci.,  July,  1870  2d 
series,  vol.  50,  page  57) ;  and  an  approximate  ostiuiato  of  its  density  at  this  extreme 
outside  limit  may  be  arrived  at  by  iuquiriug  what  density  would  be  necessary  in  order 
to  render  meteors  incandescent ;  the  reply  to  which  may  be  given  by  the  ibllowino- 
considerations :  ' 

Meteors  glow,  or  burn  and  dissipate  as  shooting  stars  when  they  strike  our  atmos- 
phere with  a  relative  velocity  from  20  to  40  miles  per  second,  and  this  occurs  at  an 
altitude  of  about  100  miles  above  the  earth's  surface,  where  the  density  of  the  atmos- 
phere may  be  computed  to  be  about  0.000,000,003  or  3x10""  of  that  which  prevails 
at  the  surface  under  a  pressure  of  30  inches  and  a  toinponituro  of  50^  l^ilironhoit 
Now,  these  same  mctcois,  or,  iu  Jact,  ;iny  [hnt  tall  iVom  intiM'|.l:iii(>t:H-v  simco  towanl 
the  sun  will,  when  they  li.ivc  apiir.Kirlicil  In  wii  liin  i:;0,(H)(i  uiiU's  of  tli'c  sun's  suvl'iu-c 
have  a  velocity  of  at  least  :!'Ji)  inil.s  imm-  sc.-ond,  ,.r  I'ldui  s  |,.  n;  linics  I  lu- vrKuity  or 
64  to  256  times  the  vis  nn,  u  il  h  m  l,i,  1,  I  liry  ,-,i(,.r  llio  outvv  liiuit  of  (lio  rnrlli's  atiuos- 
phere;  therefore  we  are  all.>w,.,l  l„  nssnnw  ih,.  donsily  ef  (ho  outvv  liniK  of  ihe  sup- 
posed solar  atmosphere  to  be  linl  111.'  I.',,,  oniial  ol' carMi,  or  :!x  10-"  ;  this  .<ivos  us 
for  the  base  of  the  solar  atuiosphcro  a  .Imsiiv  aud  pn-ssunM|ui(o  williiu  idausible 
bounds.  ' 

In  accordance  with  this  view  the  constitution  ..ft  lie  sun  and  corona,  would  he  about 
as  follows : 

(1.)  The  sun  sunoundcd  by  its  only  visihh>  Hurfacc— the  l)llo(()splu^ro  ;  .•ipi.arontly 
a  ^l,l(l\vln,^  iiiass  .>(  condensing  vapors  whos(>  1  rnii>crat urc  is  maintained  by  the  slow 
shi  inkap'  ol  ils  mass,  whose  light,  is  not,  polai  i/cd  and  whoso  spootruni  is  ("out inuous. 

(•-.)  lo  a  hoi-hl,  (.1  a  tow  soooiids  an<l  snhjr,'!  I.,  tonii.o^iry  oxtonsions  called  i.rotu- 
berancos,cxtcn(  ing,nlh,<..xtn.n,ooas.M.|-r,oio.ss,,r  Vounu^o  TM-.)  -the  ohrouios  diorc; 
a  thin  layer  of  hoa,vy  glowing  ,v,l  gas..,s,  I,..so  i,j;h|  „r  ilsolC  gives  us  a  spootrun.  of 
bright  lines,  hut  whn  h  latlor.  hy  ahsorpiion  ..I  lh,^  light  iVoin  the  pholosi.h.-ro,  are 

themsolvos  ivv,  rso,l  ,,  ho  .lark  linos  ..f  ||u^  onlinary  solar  spectruiu. 

(J.)  10  a  lioiL;h(  (,|      hill  siihjoot,  tolargo(>soillati.>ns— tlKNlraiispaivntalniosphore; 

a  layer  ot  liol,  l>ii|          ^I,,u mg  IranspanMit,  gas,  through  which  niodium  tlu-  ra<lialion 

n.ui  '  '"SUM  IS  roiursoi!  I Iho  .Hit  si.h- w,.rhl  :  il  In  no.'ossarily  slight  IvcooK.rat  its  ox- 

'  '■iK'i  linnl,  lhaii  a  I  lis  hasr,  and  is  t  h<T(^for.' i  u  .a  sl :  toon v<-ot  i  v(- o.pii lihriuni  ■  ils:i.V(-r- 

■■'W' il.-rsohol, 
1  oiii  lol,  I  M.va,  I'  i,r-,s,,i,,  and  may      assuiuo.l  at  ir.iMl    ('.  or ','(10(1  M 'I'his  at  niosphore 

'"''1'^  ,s,,.|n  innor  rogi  x  I  on,!  ing  to  about  .V  IVom  the  .sun's  snr- 

lac(M)rl.,uli,n|il,r.i.iisii  y  is:!xll>-",an.l  aiiout<'r  logion  whoso  limit,  i  I' then- ho  any,  is 
>  oi'.iMy  II \c.lhy  link  now  N  conditions.  'I'ho  mot  ooric  ma  t  tor  t  hat  is  porpot  ual  1  v  falling 
.     i  ^'7.:!    i  "',      r  " M"^'"'''-'''!"''!  solar  light,, 

,ft  s  V  r-  'i'  "  "■■'"'•-'.v  l-'-cptihlo  t..  11.0  oyo,  oxton.liug  a  few 

miiul(s.,,h,,Nollio.,  l,init,,and  pornioato.lhy  la  Int  radi;il  st  ivakM.luo  to  mot  oors  grouped 
Ml  n '.,"'1 '  "','!"""  "'  '  """"^'1'  <l"'  sun's.M-ntor.    The  motoorio  matter 

,,i  'im     1'!     I     ^  Ix'comos  immodiat.  ly  inoan.io.soont .  and  giN.'s  rise  to 

'Mi<  sl.vamN,  an.l  (rails,  usually  diivtod  towards  the  sun.  hut  not, 
nr^^^^^^^^^  l>nglitost,  trains  may  continue  visil.ie  for  wworal 

1.0  1  s  and  show  (  ,0  .■urs       paths  (ha(.  (ho  l,o,li..H  pursue  near  the  sun. 

lorn  r  In?!  r  I  r  "'"''■'""•;"•'<•"'•  <';.utrilmt..s  Honsihiy  (o  |ho  nuiinlenance  of  (ho 
i  '  I'  I  ,  ,  •  l^-'MHI'Mieul  irtmosphoro.  an.l  thorohy  in.iirecllv  ro(,ardH  (i.o  eool- 
Xl  od  L    1;^.?''     'T"''  sliglK,  variadons  h,  solar  (,om,.ora(u.vH 

kZ  /  I.  m  1u~on'  "'•■'^■'•■^■■■".'""'^  "10  oarth  during  (he  past  oou  nry  (Sen 
bii'  lnmnt  ''"e  to  poriodloai  yimations  n,  (l.iH  motoorio  bon,- 

l.av«\oZmdv  wi?r*'''?*'"""''''""r^^  N"n'..Nnrraeo,  wo 

ruVH I  n    .  "  V  T  I   ',"1  """<•"•  '«l'l'n'M..l,i„K  or  encircling  the  mm, 

X  m  err.n'  l!o  giving  rlHo  (.,  ihe  /,odi,"cal  light,  to*^11,o  long 

t:ui;:,;hs;ivcd  iieir  tile  Huu! -met-KhapoS 
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(/)  GEOGRAPHICAL  LOCATION. 

The  accompanying  copy  of  the  official  plat,  by  E.  S.  Nettleton,  Civil  Engineer,  and 
Lieut.  E.  H.  Euffner,  Engineer  Corps,  U.  S.  A.,  of  the  military  reservation  on  Pike's 
Peak,  will  abundantly  illustrate  our  position  on  the  summit.  ,    ,  .  ^  . 

The  position  of  J.  T.  Gardner's  monument  on  the  summit  is  given  by  his  triangula- 
tiou  for  Hayden's  U.  S.  geological  and  geographical  survey  as  follows :  latitude  36°  50 
27".3;  longitude  10502^ 25".6;  altitude  14,147  feet.  ,      .  ' 

Additional  special  observations  by  myself  for  latitude  and  longitude  were  not  con- 
sidered necessary. 

(g)  TRANSPARENCY  OI?  THE  EARTH'S  ATMOSPHERE. 

My  plan  of  work  contemplated  such  a  series  of  observations  on  faint  stars  and  other 
celestial  objects  as  would  contribute  something  to  our  knowledge  of  the  great  gam  to 
astronomy  to  be  achieved  bv  elevating  telescopes  above  atmospheric  obstacles  to  dis- 
tinct vision.  These  obstacles  are,  dust— or  smoke— haze,  aqueous  vapor— haze  (either 
as  molecular  or  as  drops  of  water  or  spiculaj  and  minute  crystals  ot  ice)  and  minute 
streams  of  mingling  warm  and  cool  or  moist  and  dry  air.  .     ^  • 

The  polarimeter  and  cyanometer  give  us  some  idea  of  the  relative  amounts  ot  mmute 
particles  in  different  portions  of  the  sky,  and  I  exceedingly  regretted  not  being  able 
to  observe  with  these  instruments. 

The  spectroscope  enables  us  to  discriminate  between  aqueous  vapor  and  the  parti- 
ticles  of  dust,  but  the  proper  apparatus  was  not  at  hand.  _ 

The  solar  thermometer  and  especially  the  thermo-electric  pile  give  us  the  means  ot 
determining  the  total  heat  absorbed  by  the  atmosphere  and  dissipated  by  the  haze  or 
dust,  but  i  hoped  without  resorting  to  such  delicate  apparatus  to  obtain  by  direct 
telescopic  examination  of  faint  stars  and  nebulaj  such  testimony  as  could  be  directly 
applied  to  the  question  of  the  proper  location  of  large  astronomical  telescopes. 

This  is  the  first  occasion  on  which  an  equatorial  of  5  inches  aperture  and  high  opti- 
cal perfection  has  ever  been  established  at  a  point  over  14,000  feet  m  elevation. 

The  preceding  narrative  will  have  explained  in  general  why  no  special  observations 
were  undertaken  during  the  four  nights,  Wednesday  to  Saturday  inclusive,  on  which 
the  equatorial  was  mounted  and  available.  i  j.     +    ■  i.f 

So  for  as  I  saw  the  sky  during  these  nights  it  was  cloudy  until  late  at  night  and 
again  very  early  in  the  morning,  with  frequent  squalls  and  snow-lalls,  so  that  Sunday 
was  our  first  clear  night.  ,    ,  ,      t  t  +  „  „„n^„+ 

On  that  evening  as  I  lay  face  upwards  upon  a  stretcher  I  had  a  most  excellent 
naked-eye  view  of  the  zenithal  portions  of  the  sky,  and  my  general  impressions,  tor 
I  could  not  take  notes  at  the  time,  are  as  follows: 

My  attention  was  directed  most  of  the  time  to  the  brilliancy,  and  especially  to  the 
great  extension,  of  the  milky  way.  After  9  p.m.,  being  in  the  forest,  I  could  of  coiirse 
t^.  Imt,  little:  but  between?  and  9n.  m.Ihad  near  the  zeniththatportion  of  the  milky 


way  which  is  in  the  constellations  of  Cygnns,  L^ra,  and  Aqmla  and  Cassio^^^^^^ 
tween  the  parallels  of  20^^  and  60°  north  and  the  right  ascension  of  _2/0o  and  360°.  With- 
in this  region  the  dark  spaces  of  the  milky  way  seemed  to  entirely  disappear,  being 
replaced  by  a  multitude  of  fine  stars  and  by  hazy  light.  Tne  outer  Imiits  of  the  milky 
wiy  were  extended  to  the  east  and  west  beyond  the  limits  given  by  Heis  m  his  Urano- 
metria,  so  that  I  should  estimate  its  visible  breadth  at  one-tourth  or  one-third  greater 
than  as  given  by  him.  On  the  other  hand,  the  greater  contrasts  ot  light  and  dark 
seemedto  be  removed ;  the  brightness  of  the  light  portions  was  not  so  much  intensified  by 
the  clearness  of  vision  as  was  that  of  the  faint  parts,  and  the  whole  71a  lactea  ab^nmed 
a  continuity  andabodythatlneversaw  it  have  at  lower  altitudes.  At  the  Lake  House, 
at  midui-ht,  I  a-ain  looked  up  and  was  struck  with  the  fact  that  both  the  lateral  exten- 
sion and°the  filHng  in  of  the  dark  spaces  had  disappeared,  and  the  milky  way  had 
resumed  its  ordinary  appearance  at  lower  altitudes,  only  it  shone  very  brightly.  It 
seemed  either  that  a  haze  had  formed  in  the  upper  air  or  else  we  had  come  down  into 
a  layer  of  fine  dust  or  mist.  ,  •  -n  j.  xi       i  a 

I  should  estimate  that  at  the  summit  the  stars  that  became  visible  to  the  naked  eye 
were  fully  one  magnitude  fainter  than  those  seen  at  sea-leyel ;  that  is  to  say,  the  sev- 
enth magnitude  of  Heis's  chart  had  become  fairly  visible.  I  should  have  enjoyed 
sharper  vision  had  I  been  provided  with  the  proper  pair  of  concave  glasses. 

(7l)  SPECTROSCOPIC  OBSERVATIONS. 

Notwithstanding  the  dryness  of  the  atmosphere  in  Colorado  it  was  considered  that 
possibly  our  excellent  hand  spectroscopes,  made  by  Hilger,  for  observing  aqueous  hues 
might  be  turned  to  some  useful  account  by  attempting  to  answer  the  question  pro- 
posed bvvou,  "Where,  between  the  earth  and  the  sun,  does  aqueous  vapor  cease  to 
exist?"  for  at  this  limit,  wherever  it  is,  our  stady  of  terrestrial  meteorology  must  begin. 
The  following  considerations  guided  me  in  an  attempt  to  frame  the  necessary  instruc- 
tions for  this  class  of  observations : 
54  SIG 
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First.  The  lieat  of  the  solar  atmosphere  must  preveut.the  existence  of  aqueous  vapor 
in  any  form  up  to  a  very  considerable  distance  from  the  sun's  surface. 

Second.  At  and  beyond  this  limit  the  extreme  tenuity  of  the  vapors  and  gases  of  inter- 
planetary space  requires  that  an  enormous  thickness  must  intervene  in  order  to  pro- 
duce visible  absori^tion  bauds. 

Third.  If  any  aqueous  absorption  bands  are  visible  during  totality  in  the  diffused 
light  of  our  atmosphere  they  must  be  due  either  to  absorption  in  the  solar  atmosphere 
near  the  sun  or  to  that  in  the  earth's  atmosphere  as  illumined  by  the  coronal  lisiht 
since  the  light  from  the  body  of  the  sun  cannot  reach  the  observer's  eye  during  totality! 

Fourth.  The  lines  due  to  absorption  in  the  solar  atmosphere  must  be  faiiit,  owina- 
to  the  minute  quantity  of  vapor  present  anywhere  within  the  orbit  of  Mercury ;  the 
lines  due  to  absorption  in  the  earth's  atmosphere  during  totality  must  be  faint  owino- 
to  the  faintness  of  the  coronal  light,  and  also  to  the  small  amount  of  atmospheric  vapor 
above  the  observer  on  a  dry  day  in  Colorado. 

Fifth.  The  success  of  the  observations  will  depend  upon  the  relative  intensity  of 
these  two  series  of  faint  bands  originating  respectively  in  the  solar  and  terrestrial 
atmospheres ;  at  the  summit  of  Pilce's  Peak  the  intensitv  of  the  aqueous  bands  may 
perhaps  be  in  equal  proportions  due  to  the  solar  absorption  and  the  terrestrial  absorp- 
tion, but  at  the  base  of  the  mountain  the  latter  will  predominate. 

Sixth.  The  examination  of  a  belt  of  sky  passing  vertically  through  the  sun  -will 
show  the  law  and  amount  of  absorption  due  to  our  atmosphere ;  the  subtraction  of  this 
influence  from  the  results  of  observations  on  a  horizontal  belt  of  sky  through  the  sun's 
center  will  show  the  presence  of  any  absorption  beyond  the  earth's'atmosphere,  if  any 
such  takes  place. 

Seventh.  The  atmospheric  absorption  deduced  from  the  observations  at  a  low  station 
may  be  reduced  to  the  upper  station  and  applied  as  a  check  or  as  a  more  accurate 
determination. 

Hoping  that  in  some  such  way  wo  may  with  powerful  instruments,  at  gome  future 
time,  separate  the  absorptions  due  to  the  atmospheric,  the  interplanetary  and  the 
solar  aqueous  vapors,  I  endeavored  to  carry  out  your  desire  that  at  least  some  plan  of 
observations  sliould  lie  put  into  ])iai  tico  on  this  occasion. 

One  of  the  llilg,.r\s  porket  sp,-ctr()scopcs  was  intrusted  to  Prof.  F.  H.  Loud,  at  Colo- 
rado Springs,  and  niiolluM-  (o  l•riv:.tl^  i^'ulus  Clioato,  at  Pike's  Peak  summit.  But  a 
few  luHiis  weio,  liowevcr,  availal)l(v  for  any  i)n'liiuiiiai-v  practice.  Tliev  wore  directed 
to  ianuliarize  t  lu'ins(-l  yes  willi  certain  a(|ucons  iin(>s  between  Band  D  and  with  the 
yaryni'j;  bi  iuhl  ncss  ol  (l|,■s(^  linrs  on  cai'li  <lay  and  at  various  purls  of  the  sky.  Dur- 
ing tolaiily  ilu  v  \v(•n^  lo  sweep  from  tlie  sun  u])  aud  doM'n,  and  right  and  left,  and  if 
any  lines  were  visiMe  lo  nolo  I lu^  (lilleiviit  rates  at  which  their  iiiieiisitv  varied. 

A11lioii.;li  ii  seemed  a  hopeless  undertaking,  yet  those  observers  failhnillv  attempted 
to  can-y  oiil  Ihe  )iroL;rainnie.  .  1  " 

Prof.  Loud  reporis'^as  lollows  (().  (',  S.  O.  :]{)[):>  V.  K.,  August  21,  lts78): 
Bolore  the  eelips,.  he-an  I  ai  i  an-ed  the  s))eel n>sco])o  in  resi)ect  of  aiiorl nro  and 
focus  so  as  to  niak,.  I  he  I a.mholer  lini  s  as  disl  inel  as  i>ossible.  After  second  eonlact 
1  turned  I  he  s|ii  i  l  ros,  ,,|„.  ilnis  adjusled  upon  t lie  corona,  but  the  slit  was  so  narrow 
that  tlie  I'^hl  aihnille,!  was  not  sum. -lent  lo  allect  my  eye,  save  in  the  very  slinhtest 
degiri'.  I  ilHineJii  I  ea  iighl  a  v<'sl  lire  of  color,  but  did  not  stoj)  to  notice  what  orwhoro 
It  was,  in  my  hnn  v  lo  get  tll(^  slit  adjusled  for  a  lilll(^  more  light." 

aieie  lollowed  some  i n I en  upl  ions  IVom  ollieis,  alt.T  which  "  1  I  urned  the  screw  for 
llV   ,',     "'.'••i.^'"''  I  be  wrong  way,  lor  when  I  again  looked  into  it  I  sow  nothing  at 
aiL      Here  lollowed  some  more  1  nl erru |il  ions,  and  (be  totalilv  (Midod. 

J  nval<'  l.'ulns  ('lioa,|(>,  Signal  Corps,  reporls  as  follows: 

"■JIh;  iiiNliiimenI,  was  small,  aud  dillh'ult,  during  the  eclipse,  to  properly  ad.iust. 

u'a     •'  ,\'       ,'  " "''"^  '"^^      i-estoring  ndjiistment. 

Ateight-lcnihsol  (■.■lips.M  h(<  ( !  line  was  distinctly  visible';  D  invisible;  K  visible, 
and  h  VlHIhl(^.    N(.  intcnn.Mliale  lines  were  visible. 

^  Just  belor(^  totality,  in  I  he  face  of  the  sun,  only  F  was  visible. 
At  lolahty  Uw  lines  faded  and  n.me  were  pron'.inent  I v  visible.    A  faint  trace  of  D 
mmng  totality  was  visible.    J)  was  not  visible  or  was  not  observed  at  eiglK-tenths 
StTv  v'i'sib'lc  '         <.v<-rlo.dved.-(!.  A,],  but  now  in  the  totality  it  beeamo 

''I.nm(Mlia|ely  after  lol;ili(y.  that  is  (oHjiy.  at  the  beginning  of  the  solar  illumimition. 

'uV    /  "",    '  ••'■'''"K'tly  visible,  while  C  reiuained  invisible. 

viMiM  '     ;:  was  removed  C,  1),  K,  V  and  (J  eau.e  out  more  and  more  distinctly 

visible  until  tlio  bright ik^ss  of  the  sun  obscured  all.  " 

CO  ClIliONOMICTlCll  COMPAUIMONS  AND  CONTACT  OnRRIlVATIONS. 

5„I+«n^i'''^'''"'''"'''  *''T  observatories  at  All(<gb.-nv  (^it  v  an.l  at  Wasli- 

"lP?:]J^^^^^  (be  con.lilionof  (be  telegraph  lines 

cl"e!a?Vt\rbe\hS^^  '"'^  i'on.  ii.tern.ptionH  by  intermediate 
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The  sidereal  chronometer  "Negus  1470"  had  been  chosen  by  me  for  observations  of 
the  stars,  &c.,  in  preference  to  a  mean  time  chronometer,  and  the  Naval  Observatory 
certificate  that  accompanied  it  stated  that  on  July  5  its  correction  was  -\-2^  52.^  8.98^ 
on  Washington  sidereal  time,  and  its  daily  rate  +2.73  seconds,  or  gaining ;  therefore  its 
corrections  on  subsequent  days  should  be  as  follows: 

Correction  on  Washington  sidereal  time. 

Ti.  m.  s. 

July  15   +2  52  41.68 

24        .   -•.  52  17. 11 

25""!..!   52  14.38 

26    52  11.65 

27    52  8.92 

28    52  6.19 

29   +2  52  3.46 

But  as  this  rate  obtains  only  for  a  temperature  of  70°  or  80°  it  cannot  be  expected 
to  apply  exactly  to  the  time  when  the  chronometer  was  traveling,  and  to  the  week 
spent  on  the  Peak,  where  its  temnerature  must  have  averaged  about  50°. 

The  comparisons  with  the  time  signals  telegraphed  daily  from  Professor  Langley's 
observatory  at  Allegheny  City,  47i.  10m.  Os.  Columbus  time,  or  4h.  12m.  Os.  Allegheny 
mean  time,  or  Ah.  23m.  50s.  Washington  mean  time,  are  as  follows : 


July  24* 


29t  . 


52     5. 73 
57  54.6 
52.5 


23  50.2 
23  50.2 
23  50.2 


+0  43.34 
+0  43.34 
+0  43.34 


8  20  58.47 
8  24  55.03 
8   28  51.28 


d  c3  S 


h.  m.  s.  h. 
12   33  42.34+2 


.2  3  as 


12  45  32.01  +2  52  34.7 
12  49  28.57  +2  52  34.0 
12  53   24.821  27.7 


*0n  the  24th  the  signal  -was  considered  irncertain  as  to  the  minutes, 
t  Signals  were  unintelligible  on  the  26th. 
J  On  the  29th  the  minutes  were  not  recorded,  whence 
becomes  somewhat  uncertain. 


determination  of  chronometer  corrections 


The  comparisons  with  Washington  Observatory  time  signals  were 


Date. 

lals  received 
'  1470  Negua. 

Sienals  sent  at 
"Washington 
mean  time. 

1 

luction  to  si- 
lereal  time. 

ereal  time  of 
Washington 
lean  noon. 

^1  . 

Ill 

Chronometer  cor- 
rection on 
Washington 
sidereal  time. 

1 

July  26  

TJninteUigihle. 

h.  m..  s. 

27  

28  

Not  received. 

8  28  52 
Not  received. 

3     0     0. 00 

+0  29.57 

8  20  58.47 

11  21  28.04 

+2   52  36.0 

29  

Not  received. 

Neo'lecting  any  small  uncertainties  in  the  longitudes  of  Allegheny  City,  or  m  the 
original  signals  at  Allegheny  and  Washington,  the  resulting  corrections  on  Washing- 
ton sidereal  time  are,  therefore,  as  follows : 


Date. 

Chronometer 
time. 

Chronometer 
correction. 

Signals  from — 

July  24 . 
July  27  . 
July  27  . 
July  28  . 
July  29 . 

h.  m. 
9  41 

8  28 

9  52 
9  57 

10  22 

h.  m.  s. 

+  2  52  38.  3 

34  7 
34.1 
27.7 

Allegheny. 

Washington. 

Allegheny. 

Allegheny. 

Allegheny. 
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Whence  the  chronometer  correction  on  July  29  at  lOi^  51^  p.  m.,  chronometer  time 
may  be  assumed,  as  given  by  the  Allegheny  signal  at  lOi-  2™,  as  being  +  21'  52"  27^  7 
on  Washington  sidereal  time. 

This  result  is  directly  applicable  to  the  only  observation  of  contact  that  was  re- 
corded by  the  Negus  chronometer,  i.  c,  "First  contact,  observed  by  S.  P.  Lano-lev 
Tvith  equatorial,  recorded  by  Choate  as  lOi^  51^  30^  by  Negus  1470,  and  estimated  to  be 
hve  seconds  too  late,"  which  observation  corrected  as  above  gives — 

First  contact  observed  at  15'^  43'"  57^7  Washington  sidereal  time. 

8  28   51.58  sidereal  time  of  Washington  mean  noon. 

5  15   6.1    sidereal  interval. 

0    0  51.62  reduction  to  mean  time, 


14  14.5  Washington  mean  time,  and  estimated  to  be 


or  first  contact  observed  at  5 
five  seconds  late. 

(k)  OBSERVATIONS  OF  DEW-POINT. 

la  view  of  the  importance  of  testing  Eegnanlt's  formula  for  the  reduction  of  hy<To- 
metnc  observations  made  at  high  stations  with  the  August  psychrometer,  or  wet  and 
dry  bulb  thermometers,  I  had  for  a  long  time  desii-ed  to  secure  a  full  series  of  compar- 
ative observations  at  great  altitudes  and  in  very  diT  climates,  and  am  therefore  much 
disappointed  at  having  only  the  following  short  scries  to  present. 

The  Eegnault  dew-point  apparatus  having  been  received  at  the  last  moment  before 
leaving  Washington,  no  preliminary  observations  or  comparison  of  its  thermometers 
could  be  made.  The  original  arrangement  of  its  thermometers  was  quite  inconvenient 
and  ob.iectiouable. 

At  Pike's  Peak  the  dry  bulb  was  placed  alongside  of  llio  dow-iioiut  and  the  two  wet 
bulb  therinomcters,  and  all  were  in  the  same  tlionnonieier  slieUer  wilh  Ihe  station 
mstninients ;  the  dry  bulb  was  further  slullered  by  a.  Ihiu  vorlieal  brass  ovliudcr 

Two  tlieinioin.'lcrs.  diy  bull,  and  dc w-i.oiut,  w'oro  a])parcut]y  by  Cas^lla,  having 
scaCs  .-ngravcd  on  the  -hiss  «!.■>, is.  The  wet  bnll.s  wore  wot  by  hand  before  taking 
eacli  ohsci  vatKiii  :  tlirv  wrv,-  ■  \\      i.nii,  »7.i      m:u\o  by  Green,  scale  on  brass  back; 


wet  bull.  -J-; 
as  I'miiislicd 


.and  CO' 
.siivd  dl 
wlicncv 
obs(Tv:i 

Tlir  d 
Ctcr  slic 

Then 
ill  llio 
Iiiiiriidil 


llic  (hie 


art  oC 


•  statio 


brass  hack,  of  the  same  si/(^  and  p.attern 
'Jlie  two  wet  bullis  were  ol'  Iho  wauio  size 
tliiii  nuislin.    Ohserva I  ions  \\<'io  only  do- 
.    and  had  to  he  (akon  al  inc^ular  intervals 
1 1(1.    I'lic  only  (hiY.s  on  wliich  1  could  atleiul  to  these 
lia.N ,  Vi  iilas ,  and  S.atnrday. 

s  pill  in  pl.ici^  on  Weihiesday,  .Tuly  24,  in  the  tbermom- 
'  .'.(alion  Ihcnnonicler  and  four  fe(><  ;ihoye  <;roniid. 
IS  is  given  inlhe  lirst  six  cohiinimon  lie  foliowing  table; 
V(i  given  riie  dcw-])oint,  vapor  tension,  and  ielativo 
I  (he  w.  (  and  dry  bull)  re.'ulings  hy  b'egnanlfs  Cull  rornnila 
I  IH  iin  hes,  ;i!id  a.s  given  Iiy  ( i nyol 's  t.'ihles  Cor  a  pn-ssuro 
i'l  riio  relalive  hnniidily,  dew-jxiint,  Ac,  inlnxhiced  by 
using  these  JatteHahh.H  (orourlii,n  |i  stations  are  very  large,  and  especially  so  at  low 
temperatures  orm  very  dry  weather  jo,  i 


cr.t  wo  reel  he|. 
'ordoCtlieohsei 
leeeeiling  t.'ilih 
;is  eoiiiiintcil  I'l 


vali( 

^  J  h 


haroiiiel  1 
.7  ilielies. 

r  tlieso  lat  ti 


liressure 
ahll'.Vr.' 


July  25,  noon  

12.80  p.  m. 
1.2.'-.  1).  m  . 
8.20  p.  m . 
6.30  p.  lu  . 
20,H.00ii.  m.. 


Noon  

2.  ill)  p.  m  . 

c.ao  p.  Ill . 


27, 0.30  a. 
4.00  p. 


0.30  p. 


40.7 

an.  II 

8H.4 


274  A.    274  Tt. 


41. a 
41.4 
Bfi.  5 

a,';.  1 


a4.o 

32.1) 


Ilcnvy  liall  Htorm  prpvallinR. 

Colli  north  wind,  rain  and  iilppt. 

Cold,  dry,  wpst  wind,  rlonrlnc. 

( 'U'lir  In  pnrly  monilnR  i  now  Mlowod  by 

llKlit.  fojt  luiovo  tlio  poBk  bntnntnttho 

eiiinnd. 

lli-iiv.v  liiill  mid  fo(t  down  to  tlio  ({rnmid, 

V  mm!  in.  (,.■■.  III!  olduili  niot»tnroof 


1  'i  \  \\  I  si  «  ill,; ;  III)  r,i,Tj  oidiidg  high,  bnt 
ililiU. 

LiL'lit,  rool,  vo*l,  wind  \  nno-hnlf  olonr 
bliip  sky. 
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July  25,  noon  

12.30  p.  m. . 

1.25  p.  m.. 

3.20,  p.  m.. 

5.10  p.  m.. 
July  26,  8.00  a.  m.. 

noon  

2.30  p.  m.. 

5.30  p.  m.. 
July  27,  9.30  a.  m.. 

4.00  p.  m., 

6.30  p.  m.. 


I'or  'barometer  18.0  inches.  For  barometer29.7  iLclies 


The  readings  of  the  wet  and  dry  hnlbs  give — 


Inches. 
0. 2075 
0. 2057 
0. 2370 
0. 1920 
0. 1913 
0. 1770 
0. 2128 
0. 1882 
0. 1705 
0. 1718 
0. 1382 
0. 1425 


36.1 
33.05 


0. 222 
0.183 
0. 182 
0. 163 


0. 151 
0. 162 
0. 116 
0. 122 


°Fahr. 
32.3 
30.5 
37.4 
32.3 
32.2 
29.4 
34.7 
30.8 
27.6 
29.3 
21.6 
22.8 


These  comparisons  show  that  the  errors  introduced  in  these  cases  hy  neglecting  the 
low  pressure  of  18  inches  are  as  high  as  0.036  inches  in  tension,  7^  in  dew-point,  and27 
per  cent,  in  relative  humidity.  The  dew-points  computed  from  the  readings  of  the 
wet  and  dry  bulbs  by  Regnault's  full  formula  for  a  pressure  of  18  inches  are  generally 
nearer  to  the  observed  dew-point  than  when  the  correction  for  pressure  is  neglected. 
Very  respectfully  yours,  CLEVELAND  ABBE, 

Assistant  O.  C.  S.  0. 


CHAPTER  III. 
COLLECTION  OF  MISCELLANEOUS  OBSERVATIONS  AND  REPORTS. 
A.— Introduction. 

The  data  relating  to  the  phenomena  observed  during  the  eclipse,  as  received  from 
all  miscellaneous  sources,  is  copied  in  full  in  the  following  pages.  This  material  is 
drawn  from  seven  different  classes  of  documents  filed  in  the  office  of  the  Chief  Signal 
Officer,  under  the  special  titles  of  observers'  journals,  special  reports,  &c.,  &c.,  as 
shown  in  detail  in  the  following  summary,  which  gives  also  the  total  number  of  docu- 
ments examined : 


Enlisted  men  of  the  Signal  Corps 
•  do. 


Voluntary  observers  of  the  Signal 
Service. 

 do  

Army  post  surgeons  - 

 do  

Special  eclipse  observers  


Abstract  journals  for  July,  1878, 
Forms  X  &  Y  of  sunset  observers. 

Special  eclipse  reports  

Form  H,  for  July,  1878  

Special  eclipse  reports  

Met.  registers  for  July,  1878  

Special  reports  

Miscellaneous  manuscript  reports.. 


i 

it 

I 


i.s.i 

R 


The  following  is  a  detailed  list  of  all  these  reports.  Since  many  ohservers  have 
merely  reported  the  existence  of  an  eclipse  without  communicating  anything  of  im- 
portance to  meteorology  or  astronomy,  and  others  have  reported  merely  the  fact  that 
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clouds  obscured  the  view,  I  have  therefore  designated  these  hy  at  and*  respectively 
and  have  not  considered  it  necessary  to  publish  their  remarks  in  full.  ' 


SOURCES  OF  THE  MATERIAL  RELATING  TO  THE  SOLAR  ECLIPSE  OF  JULY  29,  1878. 

d  Y, 


A. — Montlihj  Journals  for  July  from  enlisted  men  of  the  Signal  Corps  and  Forms  X 
from  Sunset  observers. 


Locality. 


Mobile  

Burks  

Camp  Apache  ... 

Camp  Grant  

Camp  Verile  

Florence  

Phoenix  


Prescott  

Tucson  

Tuma  

jSTcw  "SVestmintei 

Campo   

Los  Ansrles  

Ked  Bluir  

Sacramento  

San  Die^o  


Visali: 
Treka 
Donvo 
KitCa 
Pike's 
New  1 


New  London . . 

Bismarck  

Loa<l  City  

AVashiuRton  .. 

Key  West.... 

Pnnta  Kassa.. 


Anjrusta. 


Savannah  

Tybeo  Island... 

Bolso  City  

Indianapolis  

LoDgansport  

Fort  G  iliHon  


Fort,  Sill  ... 
Davenport.. 

Dulinnito  ... 
Keokuk  .... 
Dodge  City. 


WntervlUo  

Louisville  

New  Orleans  . . 


Sliroveport  , 

Bangor   

Knstport.... 


Grand  Tfavan... 
Port  Huron  


t  L.  M.  Day,  sergeant,  Sisnal  Corps,  TT.  S.  A. 
*W.  Manderfeld,  private,  SisTial  Corps,  U.S.A. 

*  J.  J.  Falvey,  private,  Siffnal  Corps,  U.  S.  A. 
W.  "W.  Agey,  corporal,  Siu'nal  Corps,  TJ.  S.  A. 
I.  li.  Birt,  private.  Signal  Corps,  tj.  S.  A. 

*  W.  E.  Gould,  corporal,  Signal  Corps,  U.  S.  A. 

*  J .  "W.  Harrison,  private,  Signal  Corps,  U. 
S.  A. 

*J.  S.  Hunter,  telegraph  operator. 
*G.  V.  Phillips,  private.  Signal  Corps,  IT.  S.  A. 
Wm.  Story,  corpora],  Signal  Corps,  U.  S.  A. 
A.  Peele,  sunset  observer, 
sr.  L.  iriiTiii,  semcaiil,  Siaiial  Corps,  TJ.  S.  A. 
F.  n.  1V:,„|,-,  sovuvniit,Sim,nICorps,rr.  S.  A. 
i;  l;.  i;od....r.^.sergean(.  Signal  Corp.s,  U.S.A. 
J.  1.  Cc  hiaii,  luivnie,  Signal  Corps,  U.  S.A. 
"il.  M.  Sickles,  sergeant.  Signal  Corps,  U.S. 
A. 

*  E.  Lloyd,  sergeant,  Signal  Corps,  U.  S.  A. 
*C.  II.  Pyle,  sunset  observer. 

,T.  A.  BarWiek,  sergeant.  Signal  Corps,  U.  S.  A. 


iial  Corps,  U.  S.  A.§ 
ut,  Signal  Corps,  U. 


U.  S.  A. 
ps,U.  S.A. 
1  Corps,  U. 


f  Soo  1  he  reportB  of  the  Signal  Sorvloo  I'lko's  Poak  oxpodlUon. 


M-n,.  r.laek,  ser-eaut 
\\V.  A.  Classlnnl,  .si 
S.  A. 

A.  Keed,  serseant.  Si-nal  Co 
D.  T.  Flannerv.iirivale,  Si-n; 
tD.  M.  Kenn>''clv,  .sei-eant,  J 
S.  A. 

f  J.  B.  Newlin,  sergeant,  Signal  Corps,  U.  S. 
A. 

*M.    Shaaefeltor,  sergeant.  Signal  Corps,  TT. 

*  A.  W.  BroTvno,  sergeant.  Signal  Cori>8,  TJ. 
S.  A. 

*  IF.  11.  StocUmnn,  sergeant,  Signal  Corps,  TT. 
S.  A. 

W.  S.  Popple,  sergeant.  Signal  Corps,  U.  S.  A. 

*  n.  U.  Hathaway,  sergeant,  SigniU  Corps,  TJ. 

*  B.  K.  Light,  sergeant.  Signal  Corps,  U.  S.  A. 
C.  F.  U.  Wappcnhaus,  sergeant,  Signal  Corps, 

U.  S.  A. 

»C.  B.  Whiting,  corporal.  Signal  Corps,  TT. 
S.  A. 

*0.  S.  M.  Cone,  sergeant.,  Signid  Corps,  TT. 
S.  A. 

*.T.  McCann,  private.  Signal  Corps,  U.  S.  A. 
til.  li.  Mortal,  sergeant,'  Signal  Corps,  U.  S. 

t  .1.  H.  Smith,  sergeant.  Signal  Conis,  U.  S.  A. 

*  IC.  F.  Hrtt<ly,  sergeant,  Signal  Cor(>»,  U.  S.  A. 
W.  II.  Clendeuon,  sergeant.  Signal  Corps,  TT. 

S.  A. 

.T.^U^WiUlaniB,  sergeant,  Signal  Corps,  TT. 

*  Mrs,  C.  B.  riillllps,  sunset  observer. 

L.  K.  Sebree,  sergeant,  Signal  ("orps^  TT.S,  A. 

*  W.  U.  Simons,  sergeant.  Signal  Corps,  TT. 
8.  A, 

t  J.  B.  Campbell,  sergeant.  Signal  Cu^ts,  TT. 
S.  A. 

*  L.^  N.  .TesiinoflVky,  corporal,  Signal  Corps, 

*T.  A.  Taylor,  sergeant,  Signal  Corps,  TT. 

t  W.  T.  noyd,  sergeant,  SlgnnU'orjis,  TJ.  S.  A. 
tK  W.  Me(!«nn,  sergeanl.  Signal  (Wps,  IT. 

f  O.  Parker,  sergeant.  Signal  Corps,  TT.  8.  A. 
T.^Vj^Vnn  Heiisen,  sergeant,  Signal  Corps, 

t  R.  <\  Kniory,  sergeant,  Signal  Corps  IT,  S.  A. 
t.L  K.  May  how,  sorgiaiit,  Signal  tiorps,  U. 
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A  —Monthly  Journals  for  July  from  enlisted  men  of  the  Signal  Corps,  #c.— ( 


State  or  Territory. 


Missouri  

Montana  

Nebraska  

Nevada  

New  Jersey  . 


New  Mexico  

New  York  

North  Carolina. 


Ohio  

Oregon  ... 


Pennsylvania... 
South  Carolina. 


Vermont. 
Virginia . 


Breckinridge. 


Saint  Paul  

Saint  Louis  

Virginia  City  

North  Platte  

"Winnemncca  

Atlantic  City  

Bainegat  

Sandy  Hook  


Santa  1?6  ... 
Silver  City  . 


Cape  Hatteras... 

Cape  Lookout  

Kittyhawk  

Fort  Macon  


Portsmouth.. 
Smithville  ... 
"Wilmington  . 


Umatilla  

Philadelphia. 
Pittsburgh... 


Knoxville. 
Memphis  . 


NashvOle . 


Boeme  

Brackettsville 
Brownsville  .. 


Castroville  

Coleman  City ... 

Corsicana  

Denison  

Eagle  Pass  

Fort  Griffin... - 
Fort  McKavett 
Fredricksburg. 
G-alveston  


B.  C.  Anderson,  sergeant,  Signal  Corps,  TJ. 

*  b!  G.  Lewis,  sergeant.  Signal  Corps,  TJ.  S.  A. 

*  Wm.  Finn,  sergeant,  Signal  Corps,  U.  S.  A. 
E.  McGovem,  sergeant.  Signal  Corps,  TJ.  S.  A. 
H.  TJ.  Jones,  sergeant.  Signal  Corps,  TJ.  S.  A. 
J.  Healy,  corporal.  Signal  Corps,  U.  S.  A. 

t  D.  Mo'ore,  sergeant,  Si^al  Corps,  TJ.  b.  A. 
tF.  Greene,  sergeant.  Signal  Corps,  U.  S.  A. 
tP.  J.  Huneke,  sergeant.  Signal  Corps,  TJ. 

*  M.  ITrost,  sergeant.  Signal  Corps,  TJ.  S.  A. 
"Wm.  T.  Blythe,  sergeant,  Signal  Corps,  TJ. 

t  L.V.  Beall,  sergeant,  Signal  Corps,  TJ.  S.  A. 
tB.  M.  Purssell,  sergeant.  Signal  Corps,  U. 

t  D.'  Brooks,  corporal.  Signal  Corps,  TJ.  S.  A. 
tP.  Belville,  private.  Signal  Corps,  TJ.  S.  A. 
t"W.  Davis,  corporal.  Signal  Coi-ps,  TJ.  S.  A. 
t  J.  H.  Thompson,  private,  Signal  Corps,  TJ. 

t"w'm.  Daly,  private,  Signal  Corps,  TJ.  S.  A. 
t  K  Seyboth,  sergeant.  Signal  Corps,  TJ.  S.  A. 
tD.  C.  Kalston,  sergeant,  Signal  Corps,  TJ.  S. 

tN.  Gorom,  sergeant.  Signal  Corps,  TJ.  S.  A. 
tD.  D.  Stansell,  sergeant.  Signal  Corps,  U. 
S.  A. 

*  O  K.  Peters,  sunset  observer. 

E  K.  Herman,  corporal.  Signal  Corps,  TJ.  S.  A. 

*  J.  Dascomb,  sergeant.  Signal  Corps,  TJ.  S.  A. 
J.  B.  "Wells,  private.  Signal  Corps,  TJ.  S.  A. 
tC.  A.  Smith,  sergeant  Signal  Corps,  U.  b.  A. 
t  George  "W.  Hay,  sergeant  Signal  Corps,  U .  b. 

*M.'  McGarrahan,  sergeant  Signal  Corps,  TJ. 

t  j'  f.  iPayne,  sergeant  Signal  Corps,  TJ.  S.  A. 
t"WUUam  McElroy,  sergeant  SignalCorps,  TJ. 

t  George  Prender,  private  Signal  Corps,  TJ.  S. 


tE.  Lane,  manager  of  telegraph  office. 
*B  J.  Somers,  corporal  Signal  Corps.  TJ.  S.  A. 
*H.  C.  "Winstand,  corporal  Signal  Corps,  XJ. 

*T.'dtnes,  private  Signal  Corps,  TJ.  S.  A. 
*J  A.  Perkins,  private  SignalCorps,  TJ.  b.A. 
J.  W.  Smith,  sergeant  Signal  Corps,  TJ.  S.  A. 
H  Frey,  sergeant  Signal  Corps,  TJ.  S.  A. 

*  J  G.  Prince,  private  Signal  Corps,  TJ.  b.  A. 

*  J.  C.  Kickli,  corporal  Simal  Corps,  TJ.  S.  A. 

*  H.  Marsh,  private  Signal  Corps,  TJ.  S.  A. 
*C  F.  TansiU,  private  Signal  Corps,  TJ.  S.  A. 
*e'.  O'C.  Maclnerney,  sergeant  Signal  Corps, 

rj,-„-(,aTn   I  I'-  Shock,  manager  of  telegraph 

trranam   \        ^  T,^;,Ta+o  Sio-nnl  ( :nrT 

Indianola . 


Jacksboro  or  Fori  Richardson 


Laredo  

Mason  

Pilot  Point.. 
Stockton — 
Uvalde  


*  j.  Kenealy,  private  Signal  Corps,  U.  S.A. 
*P.  M.  Wilson,  corporal  Signal  Corps,  U.  b. 


"Washington  Territory - 

"West  Virginia  

"Wisconsin  


Salt  Lake  City. 


Burlington... 
Cape  Henry. . 
Lynchburg  . 


Olympia  

Morgantown. 
La  Crosse  


"Wyoming  Territory. 


*  J.  McGlone,  sergeant  Signal  Corps,  U.  S.  A. 

*  J.  A.  Gleason,  private  SignalCorps,  H- o- A- 
E.  F.  Keeves,  private  Signal  Corps,  U.  S.  A. 
tC.  A.  Kay,  private  Signal  Corps,  U.  S.  A. 
*"WiUiam'Norrington,  private  Signal  Corps, 

> "William McGiUi-vray,  sergeant  Signal  Corps, 

tG^Cramer,  sergeant  Signal  Corps,  U.  S.  A. 
tR.  J.  BeU,  sergeant  Signal  Corps,  TJ.  S.  A. 

*  H.  F.  MoFarland,  sergeant  Signal  Corps,  U . 

f  George  Onslow,  sergeant  Signal  Corps,  U.  S. 

*E  F.  Kubel,  sergeant  Signal  Corps,  TJ.  S.  A. 
tL.' Dunne,  sergeant  Signal  Corps,  U.  S.  &.. 
f  G.  R.  Hancock,  sergeant  Signal  Corps,  U.  b. 

S.W".  Rhode,  sergeant  Signal  Corps,  TJ- S.  A. 
*J.  H.  Smith,  sergeant  Signal  Corps,  U.  b.  ^. 
»  J.  H.  Bowman,  sunset  observer. 
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B.-S2,eeial  Eeports  by  enlisted  men  of  the  Signal  Corps  and  iheir  assistants. 


State  or  Territory. 


Locality. 


Observers. 


District  of  Columbia. 

Florida  

Indian  Territory  

Montana  , 


Ifew  Jersey. 


North  Carolina. 


Key  West... 

Fort  Sill  

Virginia  City. 


Atlantic  City.. 

Bamegat  

Cape  Hatteras. 

Kittyhawk  

SmithviUe  

Corsicana  

Decatur  

Galveston  

Graham  

Henrietta  

Jacksboro'  

PilotToint  

Norfolk  

Capo  Henry  


(See  Eeports  of  the  Signal  Serv- 
i^ePike'sPeakEclipseExpedi- 

J.  A.  Barwick,  sergeant  Signal 
Corps. 

p,  Branham,  sunset  observer  . . . . 
Cw  sergeant  Signid 

il.  J.  Shanefelter,  sergeant  Sig- 
nal Corps. 

John  ilcCann,  private  Signal 
Corps. 

E.  MacGovom,  sergeant  Signal 
Corps.  " 

A.  B.  Knight  

J.  C.  Smith,  M.  D  

tD.    Moore,    sergeant  Signal 

Corns,  U.  S.  A. 
tr.    Greene    sergeant  Signal 

Corps,  TJ.  S.  A. 
tD.    Brooks,    corporal  Signal 

Corps,  U.  S.  A. 
t  William  Davis,  corporal  Si"Hiil 

Corps,  U.  S.  A. 
tK  Scyboth,   sergeant  Signal 

Corps^  U.  S.  A. 
J.  AV.  bmith,  sergeant  Signal 
Corps,  U.  S.  A. 
JSi.  Gardner,  manager  telo- 


Nos.  in  the  otBcial 
letter  file,  1878. 


West  Indies   Havana. 


graph  officii. 

E.  O'C.  Maclnemev,  sergeant 
SigniU  Corps,  U.  S.A. 

Floyd  Shock,  manager  tele- 
graph ollico. 

J.  J.  Mullen,  manager  telegraph 
oflice. 

r.  M.  Wilson,  corporal  Signal 
^  Corps,  IT.  S.  A. 

E.  F.  Keeves,   private  Signal 

Corps,  II.  S.  A. 
t(;<^orgo  Onslow,  sergeant  Sic- 

ual  Conis,  U.  S.  A. 
tit.  J.  liell,  sergeant  Signal 

Corps,  U.S.A. 
Charles  Ilasaclbrink,  observer.. 


4290  and  5058  Obs. 


4389;    5278:  5697 
Obs. 

4181  and  4470  Obs. 

1284  Misc. 
1280  Misc. 
4202  Obs. 

4176  Obs. 

4405  Obs. 

4553  Obs. 

4279  Obs. 

4357  Obs. 

4455  Obs. 

4323  Obs. 

4489  and  5582  Obs. 

4577  Obs. 

4314  Obs. 

4291  Obs. 

4235  Obs. 

4157  Obs. 

4451  and  6698  Obs. 


C.-Xofcs  on  the  monlhhj  metcorolo„ical  report,  or  the  Fom«  E  for  July,  1878,  of  the  voU 
untary  obwncrs  of  the  Signal  Service.  ' 


Locality. 


Colorado. . . 

Dakotiv  

Florida.... 


Indiana. 
Iowa  


Jndsonia  

Oakland  .... 
Salinas 


Sau  Gorgonio  

Summit  

Morriston  

Biscayno  

Daytcmia  

Milton  

Near  Okohumkoo.."!' 

Near  Forsylli  

Mount  Storllns....!;; 

samhvieh 
sterling  

St.  Mary'g Homo 

St,  Melnra<r«  Abbor.. 

Vevay  

Aftoi'i  

l|ii<)neHboro'  

I  Neni-  I'WtMmHiimi."";! 

liKlc'liciidenoo  

I  MiiHi^atlne  


t  J.  H.  ■Wymer. 

J.  B.  Trembly,  M.  D. 

K.  K.  Abbott.  M.  D. 

J.  J.  Klnjt. 

•C.  K.  Kobblns. 


VV.  C.  S,  ,.l(. 

*  W.  \V.  Bower,  M.  D. 

•J.  AV.  James. 

*N.  K.  nnllou. 

tL.  AV.  Glllennle. 

tU.  Mueller,  M.  D. 

f  Heneilletlne  Fathers. 

C.  <i.  Iliienier. 

*M.  V,  Ashbv. 

J.  K.  Lincoln'. 

t(J.  Marshall. 

tMlsH  I,.  A.  MeCready. 

tA.  Iteynoli'd. 

•T.  1'.  Wallou. 
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C  -Noces  on  the  monthly  meteorological  reports  or  the  Forms  E  for  July,  1878,  of  the  vol- 
untary  observers  of  the  Signal  ASeJTice— Continued. 


Maine  

Maryland  

Massachusetts - 


Mississippi  . 
Missouri — 


New  Hampshire  . 


North  Carolina  . 


Oregon   

Pennsylvania . 


Virginia  . 


"West  Virginia . 


Locality. 


Empire  City  

Holton  

Independence  

Mount  Desert  

The  C  edars,  Montgomery  C  o . 
Kail  Eiver  

Mendon  

New  Bedford  

North  Billerica  

Rowe  

Springfield  

"Waltham  

Adrian  

Grand  Kapids  

Northport  

Woodmere  Cemetery  

Fayette  

Corning  

Kansas  City  

Oregon   

Springfield  

Clear  Creek  

Emerson  

Near  Howard  

Plattsmouth  

Auburn  

Contoocookville  ■ 

Dunbarton  

Mill  Village  

Freehold  

Linden  • 

South  Orange  

Trenton  

Vineland  

Ardenia — PhOlipstown  . .  - 

Bethpage  Junction  

Flushing  


Palermo  

Penn  Tan  - 

Schroon  Lake  

Starkey  

"Wappinger  Falls  . 

"Waterhurg  

White  Plains  

Asheville  

Lenoir  


Weldon  

Bellefontaine  . 

Lewishurg  

Kuggles  — 
Westerville.-. 

Eola  

Philadelphia.. 
 do  


Austin  

Clarksvnie  

Belmont  Farm  

New  TJlm  

Coalville  

Lunenburgh   

West  Charlotte  

Broad  Oak,  near  Keswick.. 

Near  Lynchburg  

Mount  Solon  

Helvetia  

Bloomfield  

Manitowoc  

NeiUsviUe  


*  A.  Woodworth,  M.  D. 

*  J.  Watters. 
*J.  M.  Altofier. 

*  J.  D.  Parker. 
tA.  Farquhar. 
t  W.  Eotch. 

tC.  V.  S.  Kemington. 
t  J.  Gr.  Metcalf,  M.  D. 
tMiss  S.  E.  Kodman. 
t  Kev.  E.  Nason. 
t  Jacob  Davis. 
tE.  W.  Foster. 
tC.  F.  Blood, 
t  J.  Breedon. 

*  L.  H.  Streng. 
*Eev.  G.  N.  Smith. 
tF.  W.  Higgins. 
*Eev.  G.  0.  Armstrong. 
*H.  Martin. 

*H.  P.  Child. 

*  W.  Kaucher. 

*  A.  M.  Lapham. 
A.  F.  Bryant. 
W.  Dunn. 

C.  Blodgett. 

*  A.  L.  CbUd,  M.  D. 
F.  T.  Hills. 

t  E.  D.  Couch. 

t  A.  Colby. 

tEev.  W.  Hnrlin. 

1C.  F.  Eichardson. 

tA.  B.Noll. 

t  W.  J.  Chandler. 

tE.  E.  Cook. 

t  J.  Ingram. 

t  T.  B.  Arden. 

t  J.  C.  Merrit,  jr. 

+  E.  A.  Quarterman. 

tC.  J.  MoHvaine. 

tE.  B.  Bartlett. 

t  G.  E.  Young. 

t  B.  B.  Cutter. 

tH.  L.  Jennison. 

t  J.  Harcourt. 

t  D.  Trowbridge. 

to.  E.  Willis. 

t  W.  G-leitsmann,  M.  D, 

tDr.  and  Mrs.  E.  L.  BealL 

tW.  Beal. 

tF.  A.  Clark. 

t  W.  Barringer. 

tH.  D.  Gowey. 

tP.  Bowman. 

t  J.  Haywood. 

*  T.  Pearce. 

t  J.  A.  Kirkpatrick. 
t  J.  Haworth. 
tW.  H.  Gedding,  M.  D. 
t P.  B.  Calhoun. 
tJ.  W.  CaldweU,  M.  D. 
T.  M.  Scott, 
t  L.  Kunge. 

*  T.  Bullock, 
t  H.  A.  Cutting. 

*  Miss  M.  E.  Wing. 
tE.  C.  Mead. 
tC.  I.  Meriwether, 
t  Dr.  J.  T.  and  Miss  E.  I.  Clarke. 
tC.  L.  Stucky,  M.  D. 
tW.  H.  Whiting, 
t  C.  and  J.  Lups. 

*  J.  B.  Jones. 
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B.-Special  reports  from  voluntary  ohsen-ers  of  the  Signal  Service. 


Locality. 


^^sso""   Comins. 


Colorado  Springs 

South  Pueblo  

Summit  Station... 

Anna  

Mount  Sterling  . . 


Tort  Wayne  

Vevay  

Boonesboro  . . 

Tabor  ; 

Baxter  Springs  .. 

Empire  City  

Stanley  

Danviile  

Lake  Charles  

Point  Pleasant... 

Cornish   

Mecflanics'  Falls 
West  "Waterville. 
Northport... 
Comins . 

Tranklord  

Virginia  City .... 
Clear  Crook 
Lak..  Tilh-o.."" 
NortI,  A.^vlo.  ' 

Woi,i„„...-.  ; 

Catinxissn 

ii,ii„„  vili;."": 

N.■nr<;,,,„^il|,. 
Mo.Mi,i„vil|,, 
Tmnci.Iiiiii 


Observers. 


*  M.  Howard  . . . 

D.  Bentley  .... 

?roY/.l^o?d.^°^"^^ 

E.  S.  Nettleton  

C.  E.  Eobins  

*  J.  D.  Kewbegin." 
*W.  W.  Bower,  M.  D 
tJ.  M.  Clark  ... 

tR.  T.  Robertson'.".'.".''".;" 

C.  G.  Boerner  

J .  R.  Lincoln  

*  J.  F.  Sanborn...; 

*  Wm.  Hyland  " 

A.  Woodworth,  M.  D 

*  R.  P.  Edgington . 

tL.  Eddv.?..r.. 

"W.  Movor 
■"E.  TuVner".'. 

*  S.  Wo.^t 
tW.  Wat  tors 

tB.  F.  wiiimr::::  

t  Rev.  J.  N.  Smith 

*  H.  Martiu  

"^J^-^f-  Ct.  Vermillion  .'"" 
iU.  C.Smith,  il.D 

-V.  F.  Bivant.._ 


N"os.  in  the  official 
letter  file,  1878. 


Cl..rk,Hvillo.... 
.Moli.s.s„s.. 

'IVlToll  .... 

Coalvill..  . 
StniUonl.. 
WcHtCharlMd'o" 
Dover  Mines... 
Johnson  Town. 


Coojicr  for  F.  A. 


■iorilmor . 
1':.  Wing 
rington. 


 ■   Geneva  Lake.... 


.  for  the  auporin 


3484  V.  R. 

3627  V.  R. 

3431  V.  R. 

3695  and  3696  V.  R. 

3288and3556  V.  E. 

3408  V.  E. 

3563  V.  E. 

3226  V.  E. 

3511  V.  R. 

3583  V.  E. 

3549  V.  E. 

3411  V.  E. 

3428  V.  E. 

3252  V.  E. 

3387  V.  E. 
3545  V.  R. 
3581  V.  R. 
1253  misc. 
3232  V.  R. 
3573  V.  R. 
3290  V.  R. 
3293  V.  R. 

3249  V.  E. 
3287  V.  E. 

3388  V.  E. 
1737  misc. 
4S09V.  E. 
3440  V.  E. 

3250  V.  E. 

3223  V.  E. 

3224  V.  E. 
3529  V.  R. 
1224  misc. 

;!2.'il  V.  K. 

:!-:'!-  y  ■  ];• 

3443  V.'  R 
32:t7  V.  E. 
34.37;  4373  V.  R. 
3543  V.  R. 
3587  V.  R 
8519  V.  R 
3579  V.  R. 
3445  V.  R. 


U.  Whiting   8572  V.  R. 


§  And  the  accompanying  letter  of 
B.~Army  Post  Surgeons' 


Prof.  E.  C.  Pickering,  of  Cambridge,  Mass. 
meteorological  rcgisterafor  July. 


Dakota... 


Florida  

Georgia  

Idaho  

Indian  Terr 

lCannafi  

Louisiana.., 


Fort,  Tiima  

Fort  A.  Lincoln...".; 

I'ort  Randall  

Fort  Rico  

Fort  Sully  ... 
Fort  Xotfen   ; 

Lower  Brui6  Post.'.".".;;;;;; 

Snint  Augustlno  

^;;|;j,"J^^-Mcri.orson  Iln'r. 
Fort  Liipwal  


surgeon,  U. 

UoHHoii,  BSHlBtout  Burgoon,  U.  S.  A. 
.  W  olverton,  mirgeon,  IT.  S.  A 
(.roinpt<)n,  HjwIstiiiitHurgi-on,  U.  S.  A 
liiylor,  iiHHiHinnt  Hiirgoon  I)  S  » 
Kinif,  ajiNiMliiiil  i  i    •  • 

Davli,  iiHHUtaii( 
Horgeii,  lulling  , 


.1,  U.  S.  A. 
il  Hurgcon,  U. 


Fort  Sill  

Fort  Lnavonworui;; 
Baton  Hougo  Uarrnoki; 


Onixlimr,  iiHulHtjinl  mirgcon.  U.  S.  A 
I'orwood,  HurgeoH,  V.  S.  A. 

"'"'■""K-  ««»l«lfltit  surgeon,  IT. 

11.  Ii..  l'n'i«r,  surgeon,  U.  H.  A. 

F.  Reynnud,  acting  iM.istant  st.rgcon,  U. 
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Minnesota  . 
Montana . . . 


Oregon. 
Texas .. 


Observer. 


TJtali  

■Waslimgton.  Terr. 

I  Fort  Walla  Walla 
Wyoming  Terr   ]?ort  Saunders  .... 


Locality. 

„    „.  *r!  fl  Bvme.  surseon,  TJ.  S.  A. 

Fort  Snellmg  .,   ^-  ^^™nian 

^^'^J'^^lf C:  Girard,  assistant  surgeon,  IT.  S.  A. 

Fort  Keogt.   *WH  Corbusier,  assistant  surgeon,  U.  b-  A. 

"  S.  S.  Boyer,  acting  assistant  surgeon,  U .  b .  A. 
■'■  J  V.  Laudervale,  assistant  surgeon,  U .  b.  a. 
fD.  S.  Kellogg,  acting  assistant  surgeon,  U. 

*  F.'  KEaton,  acting  assistant  surgeon,  U.  S. 
j\  V.  DeHanne,  assistant  surgeon,  TJ.  S.  A. 

tE.  Woodruff,  assistant  surgeon,  U.  b.  a. 

*  B.  A.  Clemonts,  surgeon,  TJ.  b.  A.  , 
*T.  B.Eaton,  acting  assistant  surgeon,  TJ.  b. 


Camp  Sheridan 

Fort  Hartsuif  

Fort  Wingate  --- 

Plattsburgh  Barracks 


Fort  Stevens. 


Fort  Conclio... 

Fort  Davis  

Camp  Douglas. 
Fort  Canby  


*  Gr.  M.  Sternberg,  surgeon 


TJ.  S.  A. 


*  J.  W.  Brewer,  assistant  surgeon, 


-Army  Post  Surgeons'  special  reports. 


State  or  Territory. 

Locality. 

Observer. 

No.  of  letter  file. 

*  B.  D.  Taylor,  assistant  sur- 

geon, TJ.  S.  A. 
tSTB.  Davis,  assistant  sur- 
geon, TJ.  S.  A. 

*  L.  F.  Eeynaud,  acting  as- 

sistant surgeon,  TJ.  S.  A. 

*  W.  H.  Corbusier,  assistant 

surgeon,  TJ.  S.  A. 

3380  V. E.  1878. 

3468  V.  E.  1878. 

3386  V.  E..1878. 

G. — Miscellaneous  sources. 

Territory. 

Locality. 

Observer. 

So.  of  letter  file. 

Prof.  C.  A.  Xonng-  -.^----- 
A.  D.  Wilson  and  W.  H. 
Holmes. 

1956  misc.,  1880. 
1951  misc.,  1880. 

Camp  No.  4,  Little  Sandy 

SUMMARY. 

■foer  of  wliicli  was  29. 

Geographical  distribution  of  stations. 


Alabama  

Arizona  

Arkansas  

British  Columbia  

California  

Colorado  

Connecticut  

Dakota  

District  of  Colmnbia. 

Florida  

Georgia  


Idaho  

Illinois  

Indiana  

Indian  Territory. 

Iowa  

Kansas  


Louisiana  

Maine  

Maryland  

Massachusetts. 
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 Geographical  distribution  of  stations— Continued. 


Michigan  

Minnesota  

Mississippi  

Missouri  

Montana  

Nebraska  

Nevada  

New  Hampshire 

New  Jersey  

New*  Mexico  . . . 

New  York  

North  Carolina 
Ohio  


Totals . 


is 

No.of  obs 
iug  static 

No.  withii 
tality. 

state. 

3 
1 

0 
0 
0 
0 
2 
0 
0 

Pennsylvania  

South  Carolina  ' 

4 
7 
1 

Tennessee  

Vermont  

5 
8 

0 
0 

Virginia  .. 
"Washington  ... 

4 
15 
14 

6 

0 
0 

0  1 

"West  Indies  . . 

Wisconsin  . 
"Wyoming  

0 
0 
0 
0 
10 
0 
0 


B.— Copies  OP  Reports,  &c. 
arranged  and  condeuscd  so  as  to  i m  s.T,t  tlw?lvi,  i      observers'  reports  Lavo  been  re^ 
beSSel'li^SUt.^SS.ul  ---i--  of  refcronco  in  alpba- 

[Anzona  Territory:  Camp  Grant.-^uly  OToun^      A,ey,  corporal.  Signal  Corps.  IT.  S.  A.] 

M^^'^^-u^t^^iS^'^^;^]:^^  T'^f'^'^  te„,peraturc  in  the  afternoon. 
s.n.;e..andnpperli..:^^„^^^ 

The  following  observations  of  the  ten.p.-ratnro  wore  made  : 

At  2.24  p.  ni   ° 

:!.()  p.  ,„    100 

:!.];-,  p.  ,„   97 

■I-:!"  1'.  '1'--""-"  

r>.30i,.'  HI.';;!.';.'";."  • 


103 
1)9 


(;jo.) 


rartit::z^^^^^^^ 

1  ariiai  oclipse  of  the  Him  observed  at  "'•  .r.n,     ..,   wi  i. 
tbo  theruionietcr  stood  at  10(i>^  but  in  fbe     ..  '    r  ,-n        <1»opp1>V80  was  first  noticed 
inesiM.oofbKoen  nuuutes  itliadfalloutolOa'\ 

(•■11.) 

(:!-'.) 

IBritlsh  Cln.nbia:  New  W..Ht,„lnBtor.-Fon„  X,  A„,n,«l  ,1  HP, 

Kel.pso  eonnnenerd  at  121' 27'"  p.  ni. 
.nv,,t,.st,,l,s,.,,r.,ti„,,P',,7.,,,,  1, 
K  l,p,se  „M,1,.,|  -1.  r,-,„ 
btarsHocnlion.  to  2.00  p.  ni 
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Thermometer  readings. 
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12.00 
12.30 
1.00 
1.30 
1.37 
1.45 
1.50 
1.55 
2.00 
2.52 


noon  , 
p.  m. 
p.  m. 
p.  m. 
p.  m. 
p.  ni. 
p.  m . 
p.  m. 
p.  m. 
p.  m. 


68.8 
67.8 
66.0 
65.0 
64.0 
63.8 
63.5 
64.0 
68.0 


(33.) 


[California :  Campo 

First  contact,     25™  p.  m. 

Maximum  obsciiratiou  f  at  2''  25™  p.  m. 

Last  contact,  3'^  55™  p.  m. 

Clear  and  very  warm — tlie  warmest  of  tlie  season 
(34.) 


July  Journal,  M.  L.  Hunt,  sergeant.  Signal  Corps,  U.  S.  A.  1 


[California:  Los  Angeles. -July  Journal,  F.  M.  Frantz,  sergeant,  Signal  Corps,  0.  S.  A.l 
■  First  contact,  1''  19™  p.  m.,  on  the  west  side. 
Greatest  obscuration,  about  f  at  2^  32™  p.  m. 
Last  contact,  3i'  44"'  on  the  northeast  limb. 

The  weather  was  clear,  the  atmosphere  having  a  grayish  somber  appearance.  A 
perceptible  lowering  of  the  temperature  was  noticed. 

(35.) 

[California :  Oakland,  Alameda  County.-Voluntary  Form  H  for  July,  J.  B.  TremWoy,  M.  D.] 
At  11  a.  m.  a  haze  lined  the  foothills  and  distant  water. 
At  1  p.  m.  first  looked  at  the  eclipse. 

At  2  p.  m.  two-thirds  of  the  sun's  disk  was  covered.  _  i       n-  i 

A  dim,  pale  yellowish  hue  of  light  rested  upon  everythmg;  m  rooms  where  blmds 
and  curtains  were  used,  and  closed,  it  was  quite  dark.    Chickens  crowed  and  sought 
their  roosts.    A  gloomy  aspect  prevailed.    The  balance  of  the  day  was  pleasant. 
(36.) 

[CaUfornia:  Princeton,  Colusa  County.-David  Bentley,  Tol.  Obs.  Sig.  Ser.  (0.  C.  S.  0. 3627  V.  K.).l 
Eclipse  began  12i  45™,  ended  2,^  13™  p.  m. 

Temperature  record. 


12.00  m...v  

1.00  p.m  

2.00  p.m  

2.30  p.m  

3.00  p.m  

4.00  p.m  

5.00  p.m  

Weather  clear ;  wind  calm. 


102 
102 


94 
98 
101 


(37.) 


[California:  Ked  Bluff.— July  Journal,  E.  E.  Eodgers,  sergeant,  Signal  Corps,  U.  S.  A.] 
The  temperature  was  affected  during  the  eclipse  quite  perceptibly,  as  the  following 
will  show : 


Time. 

Temperatures. 

Kotes. 

15 

.55  p.m  

.34  p.m  

2.25  p.m  

101 
102 
100 

98 
104 

Just  before  tlie  commencement  of  the  eclipse. 

Minimum  temperature. 
Do. 

Maximum  temperature. 
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Weather  clear  and  warm;  light  fresh  north  and  west  winds. 

(38.) 

[California:  Sacramento.-^uly  Journal,  J.  T.  Cochran,  prirate,  Signal  Corps,  TJ.  S.  A.] 
thfeXTiTs  fote:'       ^t-'^fteroneo'clock.   Noticed  the  temperature  during 


Time. 

Temperatures. 

1.  00  p.  m  

01.5 
91.0 

J ust  before  the  beginning  of  the  eclipse. 

1.37p.m  

2.00p.m  

3.00p.m  

4.  39  p.  m  

90.0 

9g!o 

Marted  increase  in  the  relative  hmuiditv 
Just  before  the  end  of  the  eclipse. 
Temperature  began  to  rise  as  soon  as  the  sun 

shono  with  its  full  force. 
No  change  in  temperature  until  now,  when  it 

began  to  decline. 

5.  30  p.m  

coSt'ry  ^rl%^e  wTi^^l's^'*'*''  ^^'l'  "^""^  ^W"  ^^^i^h,  in  this 

oounrry ,  are  tiae  hot  winds,  drying  and  scorching  everything  that  is  green. 

(39.) 

[California:  Salinas,  Monterey  Couuty.-E.  K.  Abbott,  M.  D.] 

dnt^ng1tJionii^:',;Sr'                 '"^^                I^fl^^^c^d  temperature  about  9° 
The  Voluiitaiy  JMcteoroloffical  Rennrrl  fnr       oom,  „;  ..i.-  .r_„  ,  , 


Time. 

Temperatures. 

■Wind. 

Clouds. 

7  a.  m  

54.2 
5H.  0 
53.  0 

S.l 
"\V.3 
NW.l 

Fog  10 
0 
0 

2  P  -  ni  

I  p.  m  

(.»().) 

[California:  San  Gorgonio,  Smu  liernnrdhm  County .-,Tobn  J.  Uing.J 

to  ahoVronlronrlir!u"(^^^^^^^^^  "•"'''"^  '""'er  limb  was  vi.siblo  equal 

Eclipse  comnioiicod  alK>iif,  1  r.  i>  n.  i  i  i 

There  was  a  porceptihlo   i  nhni,^;     ,  iV"  , 

^.  :"'<1  fho  Mieniionu-lor  road  as  follows: 

iimo. 

1.30  p.m.  Temp,  of  air. 

2.00]..  ni   95° 

2.15  p.m     93° 

2.30  p.m   90° 

3.00  p.  m  i.".'.".'."!."."."'; 

The  regular  thermometer  record  for  this  day  gave  al"so  "the  fol"lowi"ng: 
7.00,1.,,,  

il.dO  „.  ,1,    71° 

 ;  (i7° 

(41.) 

[CalH„,„,a:  Santa  Cr„..-(5.  W.  ,„.d  M.  1!.  Hoadley.    „,  c.  H.  ().  mi  V.  IJ  )) 

SS;;.l;r;.r^»S"«^"--"  «v<-<i  ,). 

Ended  at  W',        r>"  ' 
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Time. 

Dry. 

"Wet. 

o 

0 

1.00  p.  m  

75 

70 

2.00  p.  m  

70 

65 

2.15  p.  m  

69 

2.30  p.  m  

67 

65 

2.45  p.  m  

65 
65 

63 

3.10  p.  m  

2.40  p.  m.    Strong,  cold  NE;  wind.    Heavy  fog  bank  moving  NW. 
2.45  p.  m.    Fog  coming  very  fast  and  thick  from  SW. 
3.10  p.  m.    Wind  SE. ;  clear. 

(42.) 

[Colorado :  Colorado  Springs.-Prof.      H.  Loud,  Vol.  Obs.  Sig.  Ser.    (O.  C.  S.  O.  S696  V.  E.)] 
[The  foUowing  is  an  abstract  of  this  minute  and  important  report.— C.  A.] 

STATIONS  AJSTD  OBSERVERS. 

Nineteen  observers  co-operated  with  Prof.  Loud  at  his  request;  their  stations  and 
work  were  as  follows: 

Station  No.  1.— Colorado  Springs. 

Latitude  38o  50'.5;  longitude  104^  49'.5;  altitude  6,038  feet. 
Observers,  instruments,  &o. :  .    ,  „.      ,  o     •  i 

a.  Prof.  J.  H.  Kerr;  contacts  and  sketch;  2-mch  Signal  Service  glass. 

b.  Prof.  A.  H.  Wright ;  contacts ;  naked  eye. 

c.  Miss  Laura  Kimball ;  contacts;  naked  eye. 

d.  Miss  S.  V.  Bowen ;  contacts ;  naked  eye. 

e.  A.  R.  Byrd ;  sketch ;  naked  eye. 
/.  LeviRatlift';  sketch;  naked  eye. 

g.  E.  B.  Curtis ;  sketch ;  naked  eye. 

h.  Alice  Stewart ;  sketch ;  naked  eye. 

i.  Kate  Jones ;  thermometric  observations.  _ 

j.  P.  H.  Loud;  contacts;  naked  eye,  and  assisted  m  time  and  thermometric 

observations. 
Jc.  J.  B.  Rutherford;  visibility  of  stars;  naked  eye. 

Station  Cliff  House,  Manitou. 

Latitude  38°  51'.8;  longitude  104°  54'.7;  altitude  6,300  feet. 

Observers,  instruments,  <fe.c. :  ,      ,  _l  t_       i    i  . 

a.  W.  W.  Nichols,  with  two  assistants;  contacts;  sketch;  naked  eye,tlieimo- 
metric  observations. 

Station  No.  3.— Xafce  House,  Pike's  Pealc. 

Latitude  38°  49'.5;  longitude  105°  0'.4 ;  altitude  10,230  feet. 
Observers,  instruments,  &c. :  ,  .  . 

a.  Walter  Wiley ;  sketch;  naked  eye;  thermometric  series. 

h.  Paul  Curtis ;  contacts ;  thermometric  series. 

Station  No.  A.—"  Fourmile,"  11  miles  W.  ly  S.  from  Pike's  Peak. 

Latitude  38°  49'.  6;  longitude  105°  15';  altitude  . 

Mabel  Wiley;  contacts;  naked  eye. 

Station  No.  h.— Three  miles  east  of  Monument,  Pik^a  Peak. 

Latitude  39°  5'.6;  longitude  104°  49'.3;  altitude  7,000  feet. 
Observers,  instruments,  &c.:  . 

Ella  P.  Beecher;  contacts;  naked  eye;  thermometric  series. 
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Station  Xo.  6. — Sotith  of  Colorado  Springs. 

Latitude  38°  48';  longitude  104°  49';  altitude  . 

Observers,  instruments,  &c.: 

Mrs.  A.  M.  Loomis ;  naked  eye. 

The  latitudes  and  longitudes  are  taken  from  Hayden's  Atlas  of  Colorado,  and  depend 
on  his  own  and  the  United  States  Coast  Survey  measurements. 

The  atmospheric  conditions  were  most  favorable  and  the  results  of  the  observations 
are  as  follows : 

J. — Absolute  times  of  contacts. 


At  Colorado  Springs  the  correction  to  the  watch  to  reduce  to  Washington  time  was 
found  by  daily  comparison  with  the  signal  telegraphed  from  the  Observatory  at  Alle- 
gheny City,  assuming  that  signal  to  be  sent  regularly  at  4"^  23™  50^  p.  m.  Washington 
time. 

Prof.  Kerr  observed  the  first  and  fourth  contacts  at  his  own  house  with  the  two- 
inch  glass,  and  Prof.  F.  H.  Loud  recorded  the  times  with  the  following  results : 
Latitude  38°  50'  41".4 ;  longitude  104°  49'  58".4. 
First  contact,  4^  14'"  33^C  Washington  time.* 
Fourth  contact,  6''  27'"  29^0. 

Professor  Loud  observed  the  second  and  third  contacts  with  the  naked  eye  and 
smoked  glass,  at  the  Colorado  College  building,  and  Miss  S.  V.  Bowen  recorded  the 
times  with  the  following  results : 

Latitude  38°  50'  12".6;  longitude  104°  49'  4".2. 

Second  contact,  !c>^  22"^  47'.7  Washington  time. 

Third  contact,  5''  25"i  2r''.7  Washington  time. 

At  Manitou,  Mr.  W.  W.  Ni.  liols  observed  tlio  four  contacts,  using  a  small  field- 
glass,  and  assisted  in  timing  by  one  of  the  guests  of  the  Clifl'  House.  The  correction 
to  the  watch  is  not  known.  The  observed  times  were  as  follows: 

Contacts.  Watcli  time. 

A.  m.  s. 

1   2   21  50 

2   3   31  0 

3   3   33  45 

4   4   35  82 


//. — Duration  of  totality. 


The  following  table  gives  all  the  results  of  the  observation  of  duration : 


Location. 

Latitude. 

Longitude. 

Dura- 
tion. 

Observer. 

Eecordor. 

lustrament. 

Colorado  Springs. 

38   50  12.0 
38   50  41.4 
38   50  25 

0       1  It 

104  40    4.  2 
104  40  48.4 
104  49  25 

100 
100 
101 

F.  IT.  Loud. 
Prof.  Korr. 
rr.>f.  Wriglit. 

S.  v.  Bowon. 
Mrs.  Korr. 

Naked  eye. 
? 

38   60  40 

104  40  30 

102 

I,.  Kimball. 

? 

Avcrngo 

100.7 

Manitou, 

.18  51.8 

101  51.7 

105 

W.W.NloholH. 

Anonymous. 

Small  flolJ- 

Lako  lIouHO. 

l'"ourinil(\ 

Mouuiuont. 

38  40.5 

105  no.  4 

101.7 

V.  CuitlH. 

glnss. 
Naked  eye. 
Do. 
Do. 

38  40.0 
80  5.0 

105  15 
104  49.  3 

75 
104 

M.  Wlli-y. 
JC.  P.  llooclior. 

Mm.  Faulkner. 

III.— Observations  of  trmperntiirr. 

No  observations  of  a  Rolar  tliornionioter  were  made.  aii<l  (lie  lolbnvinir  refer  1o  Mio 
temperature  of  tlie  air  in  tln^  Hliade  : 

At  Colonido  Springs,  dm  ing  (he  29(li  (Ik-  following  rcadiiigs  wer.>  reeordort  bv 
MlHS  Kate  JoneH,  using  (he  If.  S.  Signn,)  Service-  tl^ennonlel(^r  No.  344,  Mdniding  a«  ilHU.il 
Coilego  """■"""""•'■r  Hheitor  of  the  nu-d-orological  obsorvalory  of  Coloiiidi> 

Tbo  thormomotor  is  protected  on  all  sides  by  double  Inttico-work  and  is  read  tlirtngli 


*Miiy  be  r  niinu(o  too  livto. 
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the  window  pane.  For  comparative  purposes  Professor  Loud  observed  on  the  26th, 
27th,  28th,  30th,  and  Slat,  as  also  given  in  the  subsequent  accompanying  table : 


2Gth.      27th.      28th.  30th 


12. 30  ] 
1.  GO] 
1.  30] 


3.  20- 
3.  30- 
3. 40- 

3.  50- 

4.  00' 
4  10 
4.20- 


6  00  p. 


79.0 
79.0 
78.5 


12. 00  m 
12.  30  p. 
1. 00  p. 

1.  30  p. 

2.  00  p. 

2.  30  p. 

3.  00  p. 

3.  30  p. 

4.  00  p. 

4.  30  p. 

5.  00  p. 

5.  30  p. 

6.  00  p. 
6. 30  p. 


73 

72.5 

72 


71 

70.5 
70.5 
71 


64.5 

65 

64.5 

64.5 

64 

65.5 

67.5 


73.5 

73.5 

74 

74 

75 

76 

74 

71.5 


The  irregularity  of  the  thermometric  changes  on  the  26th,  27th,  and  28th  is  due  to 
cloudiness.    The  29th  and  30th  were  perfectly  clear  and  comparable. 

On  diagram  A,  Professor  Loud  gives  the  curves  showing  the  mean  curve  for  the  five 
days,  26th,  27th,  28th,  29th,  30th,  and  31st,  and  also  the  separate  curves  for  the  29th, 
and  30th,  on  which  days  the  other  atmospheric  influences  resembled  each  other. 

B. — At  Manitou  the  following  readings  were  taken  by  "VV.  W.  Nichols: 

Watch  time.  ThermOTneter. 

2.00  p.  m  88 

2.30  p.  m  89 

3.00  p.  m  81 

3.30  p.  m  80 

5.00  p.  m  85 

C— At  the  Lake  House  Messrs  P.  Curtis  and  W.  Wiley,  assisted  by  Mrs.  Copley, 

made  the  following  series  of  readings  of  a  standard  thermometer  by  Kendall  &  Co. 

exposed  in  the  open  air  in  the  shade : 


29th. 


26th.  27th 


30th.  31st. 


1.00  p, 
2.00  p, 
2  30  p- 
3.00  p, 
3.15  p 
3.26  p, 
3.35  p 
3.45  p, 
3.55  p 
4.00  p 
5.00  p 
5.30  p. 
6.00  p 


p.  m. 

p.  m. 
p.  m. 


57 

59.5 

62.5 


42 
45.5 
46.5 
49 


For  these  observations,  also.  Professor  Loud  presents  in  diagram  B  the  curves  for 
the  mean  of  five  days,  and  also  the  individual  curves  for  the  29th  and  the  30th, 
respectively,  as  these  latter  were  cloudless  days. 

1). — ^Miss  Ella  P.  Beecher  recorded  the  following  thermometric  readings  on  the  29th, 
at  her  station,  3  miles  east  of  Monument. 

[Altitude  probably  not  much  less  than  7,000  feet.— C.  A.] 

Local  time.  Thermometer. 
h.  ™. 

2.25p.  m  ■   85 

3.05p.m   77 

S-S-'ip-m   II 

3.35p.  m   72 

3.50  p.  m   74 

55  SIG 
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IV. — Visibility  of  stars  and  planets. 

At  Colorado  Springs,  Mr.  J.  B.  Rutherford  saw  Venus  a  long  time  before  second  con- 
tact, also  Frocyon,  and  apparently  Mercury,  Regulus,  and  Mars.  His  di-awing  also 
includes  Encke's  comet,  and  a  star  near  it  whose  calculated  positions  had  been  pre- 
viously pointed  out  to  him  upon  a  map.  Mr.  Rutherford  feels  sure  that  he  saw  the 
comet ;  he  observed  with  the  naked  eye. 

Other  observers  at  Colorado  Springs  saw  Castor  and  Pollux  besides  the  stars  pre- 
viously mentioned. 

At  Manitou,  Mr.  W.  W.  Nichols  secured  an  assistant  who  watched  for  stars,  and 
who  appears  to  have  seen : 
First.  A  cluster  of  from  four  to  seven  stars,  perhaps  Praesepe. 
Second.  Pollux,  which  was  iudistinct. 
Third.  Castor,  described  as  brilliant. 
Fourth.  Venus. 

V. — Chromosphere  and  protuherances. 

At  Colorado  Springs,  Prof.  A.  H.  "Wright,  with  the  naked  eye,  caught  a  glimpse  of 
a  protuberance  just  at  the  beginning,  and  another  just  at  the  end,  ot  totality, 
the  position  in  each  case  being  nearly  at  the  point  of  contact  of  the  lunar  and  solar 
limbs,  [j.  e.,  the  first  protuberance  near  the  point  of  second  contact  and  the  second  pro- 
tuberance near  the  point  of  third  contact. — C.  A.].  ' 

At  Manitou,  Mr.  W.  W.  Nicliols,  using  a  small  field  glass,  reports  one  prominence 
quite  distinct  and  apparently  a  tew  sni:'ill  ones. 

On  a  hill  two  miles  south  ol"  Colorado  Springs,  Mrs.  A.  M.  Loomis  reports  having 
seen  shortly  before  and  again  after  the  total  phase  a  bright  crescent  detached  from 
the  sun  and  on  the  same  side  as  ( he  visible  crescent-shaped  portion  of  his  disk.  [Query: 
Due  to  reiiection  within  smoked  glass f—C.  A.] 


VI. — Diffraction  hands. 

Tlie  diffraction  bands  at  the  edge  of  the  shadow,  as  seen  bj^  those  on  Pike's  Peak 
summit,  were  not  noted  bj-  any  of  these  observers. 


VII. — Drawings  of  the  corona. 

Seven  observers  have  reported  their  drawings,  tracings  of  which  aro  herewith  pre- 
sented.   The  following  notes  apply  to  each  respectively : 


"W.  "Wilov  

W.  W.  N'ichols. 

J.  II.  Korr  

A.  11.  liyrd  

jllico  SUiwart. . 

L.  Katliff  

Ji.  B. Curtis.... 


Livlto  ITonse  

Manitou  

Colorndo  Springs  . 

 do  

 do  

 do  

 do  


Atiltnde.  Instrnments. 


P»  T. 
1>.  T. 
P. 

r. 
r. 
r. 


N.  n.— iTho  P  indicates  that  the  skotchers  used  a  pliimh-lino  and  otherwise  followed 
th(i  instrnclioiis  issued  by  tlio  United  States  Naval  Ol)servatorv.  TheT  indicates  that 
HninlMeleseopes  wen<  UH(  il  ;  tli<- oMiers  lia.l  nooplieai  aid.  'i'lie  ( racings  soul  lo  tlio 
Chief  Sigii:il  Ollieer  a^^  (ioni  .li:i wings  thai- liavo  no),  been  alt ered  since  (ll<^y  were 
origin:illy  ni;i(le.  Tlie  jagg(>d  ontlines  indieale  tliat  llie  light  fadod  away  witliout 
leaving  ;i,  (lefmito  boundiiry.  [Tlie  engravings  of  Hkelches  10-1(5  attempt  to  n>pn>- 
diiee  Ihis  Cading  away.— C.  A.l 

}j.  Ivat  lill  and  E.  1\.  (Inrtis  were  located  near  each  oth(>r,  and  by  previous  agrtMMnent 
tli()  lonn.M'  began  his  sketch  at  tli<^  bot  tom,  but  (he  latter  at  tlio  top,  both  working 
around  (Ini  solar  disk  in  the  din-etion  of  (  Ik' nn>venient  of  tlio  hands  ot  a  watch.  Rat- 
lill's  onlJine  was  uiilinished  wll(^n  the  totalily  closed. 

(4;i.) 

■Ooloriulo  :  Colorado  RprliiKH.  lAxUor,  diitod  Anniml.  21,  from  1''.  II.  I.oiid,  ().  C.  S.  (>.,  a(W5  V.  1?,.,  1R7B.1 

In  a  ijostscript  Professor  Loud  says  :  "A  car]ienter  of  this  iilace,  (|iilfe  an  intelligent 
Scotchman,  with  whom  I  spoke  yesterday  (August  aO,  1878),  claims  to  have  Been  dis- 
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tinctly  the  ray  perpendicular  to  the  ecliptic  which  Professor  Abbe  described,  and  hia 
foreman  says  that  he  spoke  of  it  to  him  at  the  time  of  the  eclipse." 

(44.) 

[Colorado :  Denver.  Abstract  Jonmal  for  July,  by  J.  A.  Barwick,  sergeant,  Signal  Corps.] 

Fine  day ;  no  clouds ;  a  few  scattering  cumuli  over  the  mountains. 

Temperature  in  the  sun  during  the  eclipse  fell  from  114°  at  2  p.  m.  to  82°  at  35™ 
p.  m.,  rising  again  to  100°  at  35™. 

Temperature  in  the  shade  fell  from  89°  at  2^  30™  p.  m.  to  83°  at  3^  50™  p.  m. 

The  corona  appeared  quite  bright  to  the  naked  eye.  The  spangles  running  off  from 
the  corona  Avere  distinct  and  were  extended  farthest  from  the  moon's  edge  in  the 
line  of  the  ecliptic ;  that  is,  where  the  moon  first  entered  the  sun  and  where  it  made  its 
exit.  On  top  and  bottom  the  rays  extended  only  a  short  distance.  The  stars  seen 
were  Mercury,  Eegulus,  Mars,  Pollux,  Castor,  Procyon,  and  Venus,  seven  in  all. 
Chickens  went  to  roost  and  roosters  crowed  at  end  of  totality  and  for  several  minutes 
after.  A  drawing  was  made  by  Mr.  Bagley,  the  engraver,  from  the  roof  of  the  Signal 
Office  (Broadwell  block),  for  the  Chief  Signal  Officer  (see  sketch  No.  5).  He  also  made 
a  cut  of  the  drawing  for  the  Denver  Tribune. 

(45.) 

[Colorado:  Denver.  Special  reports  by  J.  A.  Barwick,  sergeant.  Signal  Corps,  U.  S.  A.,  O.  C.  S.  0.  4290 
Obs.,  1878.] 

The  sky  was  without  clouds  and  there  was  no  wind.  The  wind  had  been  blowing 
steadily  during  the  entire  day  from  southeast. 

The  contact  ^joints  were  observed  through  a  transit  [portable  astronomical  transit. 
— C.  A.],  kindly  furnished  by  A.  B.  Ingols,  whose  chronometer  was  also  used  for 
time. 

The  sketch  showing  the  position  of  the  point  of  contact  was  made  by  Mr.  Ainsworth, 
who  also  called  the  times  of  contacts. 

The  sketch  [No.  5]  showing  the  corona  and  rays  during  totality  was  made  on  the 
spot  by  the  engraver,  Mr.  J.  M.  Bagley. 

The  contacts  were  observed  as  follows:    [See  Document  No.  47.] 


Contacts.  Times. 

h.  m.  s. 

First   2  20  00 

Second   3  29  6 

Third   3  32  5 

Fourth   4  34  41 

The  aureola  or  glory  surrounding  the  sun  and  moon  was  of  a  bright  silvery  appear- 
ance, and  devoid  of  any  color.    A  few  red  prominences,  or  as  it  appeared  to  be  an 


overflowing  of  a  red  color  brighter  in  some  parts  than  in  others,  was  seen  through  the 
glass  at  the  points  of  first  and  fourth  contacts,  more  of  them  appearing  when  ihe  fourth 
contact  was  afterwards  observed.  No  striae  or  lines  were  visible  in  the  bright  coronal 
ring,  whose  shape  appeared  to  be  nearly  circular,  being  fuller  at  the  points  where 
first  and  fourth  contacts  occurred;  Ihe  bright  aureola  did  not  extend  more  than  one- 
third  of  the  diameter  of  the  sun  at  its  widest  part. 

There  were  brushes  of  light  radiating  in  all  directions  from  the  edge  of  the  bright 
corona  or  halo  surrounding  the  moon  ;  these  brushes  resembled  the  shadows  of  clouds 
as  seen  at  or  near  sunset ;  but  those  seen  during  totality  were  much  finer  and  closer 
together ;  they  extended  out  from  the  edge  of  the  aureola  much  farther  on  the 
sides  of  first  and  fourth  contacts  than  they  did  on  the  upper  and  lower  sides ;  some  of 
them  appeared  to  be  turned  aside  at  their  extreme  points,  especially  on  the  upper  and 
lower  sides  of  the  moon. 

The  light  during  totality  was,  out  of  door,  enough  to  have  enabled  one  to  read  print 
very  well ;  indoor  it  would  have  been  too  dark  for  a  few  seconds. 
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The  following  observations  were  made  of  tlicrmomotors  in  the  sunshine  and  in  the 
Temperature  at  Denver. 


2. 00  p.m. 
2. 23  p.m. 
2. 25  p.m. 

2.  31  p.  m. 
2  38  p.m. 
2.48  p.m. 
3.00p.m 
3. 10  p.  m 

3.  20  p.m. 
3. 32  p.  m 

3.  35  p.  m 
3. 45  p.  m 

4.  00  p.  m 
4. 10  p.  m 
4. 23  p.  m 
4. 35  p.  m 
4. 45  p.  m 


114 
114 
108 
108 
102 
100 


In  the  instrument  shelter. 


3.10 
3. 20 
3.  30 


Dry  bulb. 


61.5 
61.5 
61.5 
91 


TMr.  Bagley's  sketch  is  reproduced  in  the  accompanying  collection  as  sketch  No.  5, 
with  the  addition  of  the  radial  lines  used  by  him  in  sketching,  and  by  Mr.  Ainsworth 
in  locating  the  points  of  first  and  fourth  contacts.— C.  A.] 

(46.) 

[Colorado  :  Denver. -Special  report  of  J.  M.  Bagley,  dated  September  20,  1-878)  filed  with  4290,  Obs.).] 
"I  had  for  use  a  medium-sized  telescope,  but  could  not  use  it  to  advantage.  Sketch 

No.  5  was  made  with  naked  eye.         ,  .    ,       -r      ^^  ■    e     -^^^a  ^■b-a.+Mr^a- 

"Stars  as  near  in  proportion  to  size  of  circle  as  I  could  guess  m  free-hand  sketching, 

but  if  I  have  shown  any  stars  in  the  coronal  rays  it  was  not  my  intention.    I  remember 

I  did  not  see  any  stars  very  close  to  the  rays.   

"  I  could  not  use  the  telescope,  because  it  would  take  only  a  little^  more  than  the 

circle,  when  I  wanted  to  make  as  much  of  a  general  view  as  possible. 

(47.) 

[Colorado:  Denver—Letter  fr"'^  J- ^^g^l^^ig^v^g^^ll^g*' ^ifg7^|  dated  September  20, 

"Mr.  Ingols'  chronometer  was  compared  at  the  Western  Union  Telegraph  office, 
and  on  each  day  of  comparison  the  noon  signals  at  Washington  were  received  at  lU 

^"Mr.'lng™is' chronometer  was  1.5  seconds  fast  as  calculated  from  sun  observations 
taken  daily  by  transit  instrument.  .  ,    .     i    j  „n 

Our  contacts  were  obtained  by  Mr.  Ainsworth  (Mr.  Ingols'  assistant,  who  does  all 
chronometer  and  transit  work).  Mr.  Ainsworth  used  his  transit  m  observing  the  con- 
tacts. The  transit  is  a  "Bliss,  No.  10,"  the  ordinary  size  used  by  watchmakers  in  de-. 
termining  time.  Mr.  Ainsworth  counted  the  time  by  the  chronometer  and  a  so  looked, 
through  the  transit  to  observe  the  contacts,  ho  being  used  to  doing  both,  that  being 
the  manner  in  which  he  gets  meridian  time  here  by  his  transit ;  he  says  there  mayi 
have  been  an  error  of  not  more  than  five  seconds  in  determining  the  end  ot  totality. 

The  times  of  con  acts  are  as  follows : 

h.  m.  8.  I 

First  contact     ^  oo  'Ift  i 

Second  contact   ? 

Third  contact   i  tZ 

Fourth  contact   4  ^4  41  | 

*  May  be  an  error  of  five  seconds  too  much  in  determining  this  contact. 
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[Assuming  these  to  be  watcli  times  we  add  1*1  51™  48=,  and  obtain  the  Washington 
times  as  follows : 

Washington  mean  time. 

h.  m.  s. 

First  contact   4  11  48 

Second  contact   5  20  54 

Third  contact  :   5  23  53 

Fourth  contact   6  26  29 

C.  A.] 

The  inclosed  diagram  [which  need  not  be  published— C.  A.],  will  give  an  idea  of 
the  positions  of  the  diiFerent  points  desired  in  your  letter  of  inquiry.  (The  following 
distances  are  given  by  Sergeant  Barwick:) 

1.  From  government  monument  (i.  e.,  the  monument  near  Denver  and  Rio  Grande 
Eaikoad,  and  whose  position  was  determined  by  the  U.  S.  Coast  Survey — C.  A.)  to  the 
city  corner  section  is  240  feet  south. 

2.  From  city  corner  section  to  Nineteenth  street  is  87  feet  SW. 

3.  From  Nineteenth  street  to  Larimer  street  is  1,399  feet  SE. 

4.  From  Larimer  street  to  U.  S.  signal  station  (i.  f.,  end  of  building  nearest  Sixteenth 
street  where  eclipse  was  observed)  is  1307.55  feet  SW. 

5.  From  U.  S.  signal  office  to  Fifteenth  street,  550  leet  SW. 

6.  From  Fifteenth  street  (Larimer?  C.  A.)  to  corner  of  Mr.  A.  B.  Ingols'  building-  is 
125  feet  SE.  ^  ^ 

7.  From  position  of  transit  instrument  to  comer  of  building  is  5.9  feet. 

8.  Making  119.3  feet  from  Larimer  street  to  transit  instrument. 

9.  Width  of  building  [depth  from  street  ?— C.  A.  ]  is  75  feet. 

[From  a  plat  of  Denver  have  been  measured  the  following  distances,  which  suffice 
to  show  the  relations  of  the  points  in  question : 


Object. 

Distance. 

Bearing. 

Differei 
Latitude. 

ce  of— 

Longi- 
tude. 

A.  Government  monument  

C.  Corner  Nineteentli  and  Hazee  streets  

D.  Corner  Nineteenth  and  Larimer  streets  

E.  Signal  Service  Office,  end  of  Broadwell  block 
nearest  Sixteentb  street. 

E.  Corner  Eifteentb  and  Larimer  

G.  South  comer  of  Ingols'  building 

H.  East  comer  of  Ingols'  building  .  . 

I.  Transit  established  on  back  wall  of  ingols' 

building. 

AtoB. 
B  to  C. 
C  to  D. 
D  toE. 

Feet. 

240 

87 
1,399 
1,  307.  55 

S. 

SW. 
SE. 
SW. 

Feet. 
240 
61 

924 

Feet. 
0 

61 
989 
924 

D  to  E. 
F  to  G. 
Gto  H. 
Hto  I. 

1,  857.  55 
125 
75 
5.9 

SW. 
SE. 
NE. 
NW. 

1,  3U 

53 
4 

1,  314 

53 
4 

Assuming  the  bearings  to  be  exactly  NE.,  SW.,  &c.,  we  have  the  above  given 
differences  of  latitude  and  longitude,  and  the  following  results  : 


From  A  to  E :  differences  of— 

From  A  to  I :  differences  of — 

Latitude. 

Longitude. 

Latitude. 

Longitude. 

Feet. 
—240 

—  61 

—  989 

—  924 

Feet. 

0 

+  61 
+  924 

Feet. 

—  240 

—  61 

—  989 
-1,314 

Feet. 

0 

+  61 
+  1,  314 

—2,214 
Or  —  21".  9 

—  4 
Or  —  0".  0  =  —  O.'O 

+  53 
+  4 

—  53 
+  4 

-  2,  635 
Or— 26".  0 

+  249 
Or  +  3".2  =  +  0.  «2 

-o^^5  conversions  into  arc  we  adopt  1"  latitude  =  101.2  feet,  and  1"  longitude  = 
/B.l  feet.— C.  A.]  ■ 
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ISfotes  ly  Prof.  C.  A.  Young,  of  Princeton,  K  J.,  communicaied  September  5,  1878,  and 
Septeniber  27,  1880.    (1956  0.  C.  S.  O.,  Misc.,  1880.)    Stationed  at  Denver,  Colo. 

I  only  looked  at  tho  corona  about  10  seconds  near  the  middle  of  totality ;  then  I  was 
immediately  struck  by  the  polar  streamers  of  the  corona — directed  nearly  along  the 
liour  circle  passing  through  the  sun. 

Tho  little  sketch  No.  1,  is  a  rough  copy  of  the  still  rougher  sketch  in  my  note-book. 
I  recollect  most  distinctly  the  extension  to  the  right  and  upwards  and  the  serrations 
at  its  edge.  The  equatorial  streamers  did  not  seem  nearly  so  bright  to  me  as  the  others, 
but  my  view  was  too  hasty  to  be  worth  juuch. 

Note,  added  September  27, 1880. — I  do  not  mean  to  vouch  forthe  outline  of  the  serrations 
only  for  the  fact  that  there  were  serrations.  I  think  the  pencil  sketch  marked  2  is 
nearer  right  than  the  first. 

I  have  no  doubt  that  to  most  eyes  what  I  did  not  see  of  the  corona,  the  long  equa- 
torial streamers,  was  more  conspicuous  than  that  which  I  did  see,  and  I  do  not  wish 
to  seem  in  any  way  to  contradict  the  observations  of  others.  My  case  seems  to  me 
a  very  pretty  instance  of  the  manner  in  which  an  observer  whose  attention  is  caught 
and  preoccupied  by  one  point,  will  often  fail  to  see  something  else  quite  as  obvious 
or  even  more  so.  I  still  think,  however,  that  the  polar  streamers  must  have  been 
much  more  sharply  defined  than  the  equatorial,  or  they  would  not  so  have  fixed  my 
attention  to  tho  exclusion  of  the  others;  this  A  iew  is  continued  by  the  experience  of 
Professor  Brackett,  of  my  party,  who  saM-  the  corona  just  as  I  did,  and  of  Mr.  Paul, 
who  sketched  it  upon  a  ground-glass  screen. 

[It  seems  jir()l)al)le  that  rrotissor  Young's  viewof  the  coronafor  10  seconds  was  with 
telescoinc  aid  through  1h(<  I'nulcr  and  nut  with  the  naked  eye.  His  location  was 
about  2|  miles  southeast  of  l)('u\ n,  or  about  latitude  :?iK'  4:?'  27"  north,  longitude  l'> 
.r.lm  4()»_4  ^vcst  of  Wnsliinglon.    Alliln.le  al)outr),40l)  feet.— C.  A.] 


(•li'.) 

|(".)l(,ni(lo:  ICitCi.ison.— Form  Y,  O.  Uniuliaiu,  miiusot  obs.Mvor.) 

K<>li,),s(s     i:?'"  to  .'-.i-  2;)'". 

Totality,  4I'  2(i"'  12"  to  4I'  2r)"'  I.'-)". 
Jellerson  City,  Missouri,  mean  time. 

(r.o.) 

[Colouido:  Kit  CarH.iM.-Spi.rhiln.i.i.rt  l.y  (),  lti-,u,l,Mni.  HunH..t  observer  (().  C.  S.  O.  424il,  Ol)s.l87S).) 


h.  m.  «. 

I'  irst.  contact  ;{  i;j   

Second  contact   4  M  12 

Third  contact   4  ac,  15 

Dnration    0    ()  3 

Fourth  contact  5  21t  — 


Tlic  I  ^u(^  used  was  .leirerHon  City,  Mo.  [Tills  Mi)])arently  nionns  JcflTerRon  City  (Mo., 
Uw.i  1  1  line,  ix  riiiipH  1  h<^  same  aH  the  KaimaH  (!(-nl  nil  IJailronJl  time,  and  obtiilncd  by  toh'- 
gr.ij.h.    1      \va  Icli.  however,  does  not  appear  (o  have  been  very  closely  nccnrate.—'C.  A.] 

riK^rmoniet.M-  fell  from  5)2"  to  82".  Baw  only  two  Btars— ono  dlroctlv  oast  and  tho 
otiier  uorfhwcsl. 

[NoTIC— Till'  longiliides  (ire  ap])roximn)ely  ns  follows: 


W.>Ht,  oC 
(JriMMIWicll. 

Wi'Hi  ..r 

\VaHliinK(on. 

W  l-Ht  of 
W'liHliiiiKtoii. 

llir>  0 
102  40 

U2  in 

77  « 

•27  r.7 
ar.  ;i7 
ir.  la 
n  0 

h.  tit. 

1  r>-2 

I  4:1 
1  1 

KltCiiMon  . 
Joffomnn  City  . . 
Wiwhlngton  ... 
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Whence  the  following  times  may  be  deduced  : 
Middle  of  totality  occurred  at  Denver  3"^  30™  35^  Denver  local  time. 
Middle  of  totality  occurred  at  Kit  Carson  3^  33"°  35^  Denver  local  time. 
Middle  of  totality  occurred  at  Kit  Carson  3^^  42™  35^  Kit  Carson  local  time. 
Whence  middle  of  totality  should  have  occurred  at  Kit  Carson  4^  24'»  35«  Jefferson 
City  local  time. 

Whence  it  would  seem  that  the  observer's  watch  must  have  been  somewhat  in  error, 
unless,  indeed,  the  railroad  time  used  by  him  was  not  Jefferson  City  local  time. — C.  A.  ] 

(51.) 

Colorado:  So  uth  Pueblo,  Pueblo  County.— Special  report  of  E.  S.  Nettleton  (0.  C.  S.O.  3288  and 
3556  V.  E).] 

Sky  clear ;  saw  a  few  clouds  hovering  over  Pike's  Peak.  Did  not  get  Washington 
time  signals.  Local  time  determined  by  observations  of  the  sun  at  10  a.  m. ;  watch 
evidently  too  slow. 

Contacts  observed  through  the  telescope  of  power  20  of  an  ordinary  engineer's  tran- 
sit; situated,  S.  40°  0'  W.,  650  feet  from  the  Euifner  monument,  whose  position  is 
latitude  38°  15'  42".8,  longitude  104°  36'  57".5.* 

Contacts.  Local  time. 

U.  m.  e. 

First   2  22  16 

Second   3  31  11 

Third   3  33  44 

Fourth   4  36  52 

Duration  of  totality   0   2  33 

Duration  of  eclipse  t2  14  41 

A  thermometer  by  Green,  exposed  to  the  rays  of  the  sun,  lying  horizontally  4  feet 
above  the  ground  and  50  feet  distant  from  any  body  that  would  reflect  or  radiate 
heat  except  the  earth,  which  was  dry  and  covered  with  grass,  was  read  as  follows : 

Time.  Thermometer.     Time.  Thermometer. 


Noon   95 

12. 15  p.  m   98 

12.30  p.  m   101 

12. 45  p.  m   101.5 

1. 00  p.  m   98 

1.15p.  m   99 

1.30  p.  m   96.5 


1. 45  p. 
2.00  p.  m. 
2.15  p.  m. 
2. 30  p.  m. 
2. 40  p.  m. 
2. 45  p.  m. 
2. 50  p.  m. 
2. 55  p.  m. 
3.  08  p.  m. 
3. 15  p.  m. 
3. 20  p.  m. 
3.30  p.  m. 


101 


102 
102 


97 


94.5 
92.5 
87 
83 


3.35  p.  m   82 

3.36  p.  m   80.5 

3.38p.  m   79.5 

3.40  p.  m   79.5 

3.  45  p.  m   80 

3.50  p.  m   82 

4.00  p.  m   85.5 

4. 10  p.  m   87.5 


4. 15  p. 
4. 25  p.  m. 
4.30  p.  m. 
4.37  p.  m. 
4.50  p.  m. 
5.00  p.  m. 
5. 10  p.  m. 
5. 20  p.  m. 
5.  30  p.  m. 
5. 45  p.  m. 
6.00  p.  m. 


90 
92 
92.5 
93.7 
92 
92.5 
92 

9L5 

91 

90 


Did  not  observe  any  protuberances ;  the  sunlight  seemed  to  last  a  second  or  two 
after  the  crescent  shape  of  the  sun  had  disappeared.  The  light  seemed  to  appear 
about  the  same  at  the  instant  of  the  end  of  totality. 

Four  or  five  stars  were  plainly  visible  to  the  naked  eye ;  chickens  went  on  the  run 
to  their  roosts ;  horses  standing  in  the  shade  of  the  trees  fighting  flies  went  to  grazing. 
[Mr.  Nettleton's  sketch  of  the  corona.  No.  17  of  the  accompanying  collection,  appears 
to  have  been  made  by  the  naked  eye. — C.  A.] 

C52.) 

[Colorado :  Summit  Station,  Eio  Grande  County. — Special  report  by  0.  E.  Eobins,  Vol.  Oba.  Sig.  Ser. 
(O.  C.  S.  O.  3408,  V.  E.)r| 

Seventeen  persons  were  organized  into  three  parties,  as  follows : 

No.  1  at  the  Little  Annie  Mill,  altitude  11,260  feet. 

No.  2  on  the  apex  of  South  Mountain,  altitude  12,500  feet. 

No.  3  at  the  triangulation  monument  on  Summit  Peak  (Belleview  Mountain  of 
Wheeler's  survey.— C.  A.),  altitude  12,748  feet. 

*Thi3  places  Mr.  ZsTettleton  5".4  west,  and=4".9  south  of  Euf&ier's  monument,  or  in  latitude  38°  15' 
37".9  north,  longitude  104°  37'  2".9  west.— C.  A. 

t  So  given  by  Mr.  Nettleton,  who  has  apparently  added  5  seconds  for  the  uncertainty  of  the  first  con- 
tact.—C.  A. 


872 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


No.  2  and  3  were  about  4^  miles  apart  north  and  south  of  each  other,  and  No.  1  was 
nearly  between  them. 

As  the  observations  by  each  party  were  conformable,  I  report  only  those  of  party 
No.  3,  under  my  own  direction. 

The  time  is  not  reliable,  but  the  watches  were  in  agreement. 

h.  m. 

First  contact   2   15  30 

Greatest  obscuration   3   25  .. 

Last  contact   4   30  0 


Meteorological  notes. 


Time. 

Temperature 
of  air. 

"Wind. 

Upper  clouds. 

Lower 
clouds. 

Sun's  place. 

2.15 
2.30 
3.  00 
3.  25 
4.30 

62 
62 
59 
56 

SE.  force  2... 
SE.  force  2 
NW.  force  2  .. 
SE.  force  1..-. 

3  Cil-.  Cum  

-  Cir.  Cum  

3  Cum  

Unobscured. 
Ligbt  cirrus. 
TJnobscured. 
Unobscured. 
Unobscured. 

Cum  

3  Cum  

4  Cum  

3  Cum  

Miscellaneous  phenomena. 

Time. 

3.00  p.  m.  One  bright  star  seen  north  of  and  below  the  sun — Venus  (?). 
3.25  p.  m.  Greatest  phase.    Star  above  noted  brilliantly  visible. 

A  thin  crescent  of  the  sun  visible  on  its  lower  edge.  The  vast  ranges  of  mountaina 
in  every  direction  were  veiled  in  shadow. 

The  aiouiid      ^^  as  a  i^rci-nisb  yellow,  yot  objects  near  and  at  a  distance  could 

be  seen  .■iIihhnI  as  plainlN  as  In  idir  (■(iniacl.  Nothiiig  was  seen  of  chromosphere  or 
corona  or  <il  in  r  a  1 1  ciidaiilN  nf  I  In-  I  ol  al  phase. 

Thc  (ia>  and  wi  allici  wcrr  siiix  ih.  1  liavo  u(^ver  at  the  same  elevation  known  it 
so  warm  and  ,si  ill.  Our  (uii  UkiIv  cxii'iulcd  I.jO  miles  and  assures  us  that  the  same  favor- 
able t'oiidil  inns  lUTvailcd  ill  ^(lut licni  Colorado. 

The  tloiiieslic  aiiiuials  al  (he  Annie  Camp  took  uo  notice  of  tho  eclipse. 

(53.) 

[Dakota  Tonitory  :  Bismarck.— July  Journal,  D.  T.  Flannory,  private,  Signal  Corps,  TT.  S.  A.] 

At  -2^  35"'  p.  m.,  through  a  rift  in  the  clouds,  by  means  of  smoked  glass,  the  celipso 
was  ol)S(^rved  f  (^xc<'iit  ing  an  occasional  obscuration  by  i)assing  clouds,  it  was  visible 
until  3''  4.'i"'  ]).  m.,  wlicn  it  was  totally  ob.seincd  by  cUiiids  and  .so  continued. 

At  tlie  greatest,  ohscurat ion  there  was  a  mellow  light,  iiuu  li  like  that  ]>roduced  by 
vivid  light niiig  on  a  eloudy  nighti,  which  with  a  light  littul  breeze  gavti  a  iiortentcuis 
character  lo  the  surroundings.  The  cirro-stratus  clouds  were  occa^iiomilly  of  the 
proper  density  to  enable  one  to  see  tho  eclipse  with  unusual  distinctness  without 
using  smoked  gla.ss. 

(54.) 

[Florida,  Key  WpHt:— Special  report  by  M.  J.  Slmnefcltiir,  BorB<>ant,  SlRnnl  CoTl>8,  O.  C.  S.  O.,  4.^7.'<,  Obs.  • 

Ev(uy  preparation  made  (o  observe  and  iihotograj)!!  the  eclii>se.  Shortly  before 
second  contact  a  heavy  dense  eninulo-strat  us  cloud  passed  over  and  hid  tlu>  siiu  uuti'. 
some  miiiutesaftrrthii-d  contact.  Dining  this  interval  otahoiit^O  minutes  the  eclipse 
was  apparently  total.  [NoTlC— Totality,  it  it occmr.'d  at  Key  West,  t ouM  have  lasted 
only  a  fe  w  hccoikIh.— C.  A.]  While  t  he  cloud  was  passing  over  shadows  w.m  o  oliserved 
beyond  the  edgeofthe  clouds  ;  also  (ijialiiie  relleel  ions  on  small  outlying  cirrus  clouds. 

The  Ibllowiiig  were  t  he  observers  and  times  of  contact.  All  watcb^^s  were  coiuparod 
lifteon  minutes  before  and  after  ohservationH : 


Party. 

Location. 

Observora. 

TImo  not*d  by— 

llooordor. 

No.l  

Roof  of  ounola  

M.  .1.  Kiiiinc-foltor. .. 

('.  W.  Tin  

l).  II.  KaWHon   

.1.  M.  Unldwln  

c.  w.  Tirt  

William  Loilwltoh.. 

.1.  M.  UaMwiu  

H..I.  I'rrrv   

W.  l,,Mlwlirb   

v..  H  KuwHoii  

No.  2  

No.  3  

No.  4  

West,  window  

Sou)  li  of  cupola   

South  of  cujioln  

WoHt  window  

r.  T.  Kniiihl  

M.  .1.  Wbrtubiiwt... 

No.  B  

M.  .1.  ,s|Hnii>lVl(<>r... 
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Party. 

First 
contact. 

Fourth 
contact. 

No.l  

h.  TO.  s. 
4  37  49 
4  37  51 
4  37  50 

h.  m.  s. 

No.  2  

No.  3  

No.  4  

6  29  19 
6  29  19 

No.  5  

A  p]iotograp]i  by  Pinard  of  the  cloud  obscuring  the  eclipse  and  drawing  of  the  ap- 
pearance before  and  after  the  cloud  obscured  the  eclipse  are  given.  [These  need  not 
be  reproduced. — C.  A.] 

(55.) 

[Indiana :  Indianapolis.— July  Journal,  C.  F.  E.  'Woppenhaus,  sergeant,  Signal  Corps,  U.  S.  A.] 

Shortly  after  4  p.  m.  the  sky  cleared  and  showed  the  eclipse  progressing.  About 
4.30  p.  m.  there  was  about  one-half  of  the  sun's  disk  covered.  Was  prevented  from 
timing  the  beginning  and  ending  of  eclipse  by  occasional  clouds.  Temperature  in  the 
shade  not  affected  during  eclipse,  but  light  toned  down  to  a  peculiar  yellowish  light. 

(56.) 

rindiana :  Vevay,  Switzerland  County.— Meteorological  record  for  July,  by  Charles  G.  Boemer,  Vol. 
^  Ohs.  Sig.  Ser.] 

Diminishing  pressure  with  increased  humidity  and  cloudiness ;  unfavorable  prospect 
for  observations  of  the  eclipse.  At  2  p.  m.  our  observing  corps  took  up  our  position 
on  Seminary  Hill  with  the  necessary  instruments  and  chronometers.  The  telescopes 
were  in  position  to  observe  the  first  contact ;  the  temperature  and  pressure  were  con- 
stantly noted  at  'ii^  0™  p.  m. ;  threatening  clouds  moved  from  the  SW.  to  the  NW.  at 
3''  'SQ^  p.  m.  The  wind  backed  to  SW.  and  accompanied  by  copious  rains  drove  us 
from  our  position.  We  had  a  few  minutes  before  succeeded  in  bringing  the  instru- 
ments under  shelter;  the  storm  raged  with  great  violence,  and  the  SW.  wind  blew  a 
strong  gale.    Seeing  no  encouragement  for  further  observations,  the  party  returned  at 

30'"  p.  m.,  and  on  the  descent  caught  a  faint  glimpse  of  the  moon's  shadow  through  a 
break  in  the  clouds.  Observations  of  pressure  and  temperature  were  taken  at  the 
end  of  every  minute. 

(57.) 

rindiana:  Vevay,  Switzerland  County.— Special  report  by  Charles  G.  Boemer,  Vol.  Obs.  Sig.  Ser. 
'  (0.  C.  S.  O.,  3549,  V.  R.).] 

Abstract. — Fully  prepared  with  telescopes,  chronometers,  and  assistants,  but  astro- 
nomical observations  prevented  by  cloudiness,  and  at  2.^  35™  p.  m.,  a  drenching  rain. 
Meteorological  observations  were  taken  during  July  28  and  29,  at  Mr.  Boerner's 
observatory  in  Vevay,  and  every  ten  minutes  on  the  afternoon  of  the  29th  at  the  sta- 
tion occupied  to  observe  the  eclipse,  which  was  1.5  miles  due  north  of  and  223  feet  above 
Mr.  Boerner's  residence. 

Oiservationa  at  Vevay.  Location,  as  above  given.    Green's  larometer  1687,  corrected  for  tem- 
perature, <f  c. 


JULY  28. 


(4 

t 

Clouds. 

"Wind. 

Time. 

Barometer. 

R 

"Wet. 

Force  of  vap: 

'Eelativehiun 

1 
1 

Kind. 

Direction. 

Direction. 

Force. 

Inches. 
29.53 
29.54 
29.54 
29.57 
29.56 

o 
69 
70 
70,5 
72 
77 

o 
64 
65 
65 
67 
68 

Inches. 

o!550 
0.544 
0.  595 
0.564 

Pr.ct. 
75 
75 
73 
76 
61 

5 
4 

3 

Cir.  cu  

Ci.  cu  

Ci.  cu  

N"W. 
N"W. 
N"W. 
N"W. 
NW. 

N. 

NE. 
NE. 
NB. 
NE. 

2 
1 

3 

Ci  

1 
2 
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Obsm-vationa  at  Vevay,  ^c. — Continued. 
JULY  2S— Continued. 


idity. 

Clouds. 

Wind. 

Time. 

Barometer. 

Q 

Wet. 

Force  of  vapc 

Relative  hum 

Amount. 

Kind. 

Direction. 

Direction. 

Force. 

10  a.  m  

Inches. 
29.57 

80 

72 

Inches. 
0.  677 

Pr.  at. 
66 

Ci  

NW. 

KE. 
KE. 
NE. 
NE. 

11  a.  m  

29.55 

82 

73 

63 
59 

5 

Cu  

NW. 
NW. 
0 

29.  53 

84.5 

74 

0.  697 

5 

Ci.  cu  

1  p.  m  

29.  50 

74 

0.  691 

57 

7 

1 

2p-m  

29.  49 

84 

74 

0.704 

60.5 
62 

7 

0 

NE. 
UE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 

1 

^V-va   

29.  48 

83.5 

74 

0.711 

9 

Ci.cn  

0 

2 
2 

4P-m  

29. 46 

74 

0.718 

64 

Ci.  cu  

0 

5pm  

29. 45 

73.5 

0.683 

62 

6 

Cu  

NW. 
NW. 

2 

0  p.  m  

29.  45 

82 

72 

0.  650 

59.5 
62 

9 

Cu  

2 

7  p.  m  

29.46 

71 

0.637 

5 

Ci.  cu  

NW. 
SW. 
SW. 

3 

8  p.  ra  

29. 46 

79 

71 

0.  651 

66 

5 

Cu  

3 

9  p.  m  

29.49 

76 

C9 

0.614 

68.5 

9 

Ci.ou  

2 

0.  693 

85 

10 

Nim  

SW. 

NE. 

0.  cm 

85 

Cu.  st  

SW. 

NE. 

0.  7S  t 

90 

8 

Cu.Rt  

SW. 

SE. 

86 

6 

Cu.  st   

SW. 

SE. 

0.  ,s:.'U 

78 

Cu  St.  

SW. 

S. 

11.  802 

71 

9 

Cu.  8l  

SW. 

SW. 

78 

10 

Nim  

SW. 

SW. 

Nim  

SW. 

SW. 

71 

0 

Cu  

SW. 

SW. 

0.  S 1 !) 

68 

5 

Cu.st  

SW. 

SW. 

11.  805 

65 

8 

Cu.  st  

SW. 

SW. 

68 

10 

Nim  

SW. 

SW. 

64 

10 

Nim  

SW. 

SW. 

0.  843 

82 

0 

Nim  

SW. 

NW. 

0.  799 

80 

0 

Nim  

w. 

w. 

0.  784 

00 

0 

Nim  

w. 

w. 

0.  784 

00 

0 

mm  

w. 

AV. 

10  a.  i: 

11  a.  r 

12  ni. 


7p.i 

8  p.i 

9  p.  I 


29.  41 
29.41 
•J'.l.  41! 


Ohservatiotia  at  the  eclipse  station.    Compensated  aneroid  by  Negretti  and  Zambra,  not  cor- 
rected nor  reduced. 


;!.oop. 

.  no  j), 

4.  00)). 
.  10 )), 
.  20  p. 
.80  p, 


28.08 
2U.O0 
.05 


77 
75 
70.5 
70.0 


4. 40  p.  lu 

.60  p.  m 
5. 00  p  ui, 
.lOp,  m 
.  20  p. m 
.aop.  m 
.  40  p.  m 

.  CO  p.  Ill, 

0.00  p.  in 


20.06 

70 

.04 

70 

.04 

70 

,05 

7^5 

.M 

70 

.04 

77 

.05 

76 

.05 

76 

ao.o4 

78 

(5B.) 

[Indian  Torrilwy  :  Fort  Slll.-Spccl.il  report  l>,v  .1..l,n  M  C,.,,,.,  p.  ivalo,  SlRual  Corps  (O.  C.  S.  0..  4889. 

()I)H.).  I 

Tho  woatlior  wuh  pioijil  iouH  iu  uvoiy  niHpod, ;  wi.h  iiHHistod  by  Liout.  S.  R.Wliitall, 
fSixtcontli  UuiUxl  HtiiioHliiliuitry,  wlionuulo  llio  lu  ioiiiiimivinitHUot.oli,  No.  1<)  l  iii  lof- 
erouco  to  wluch  Iho  only  uotos  are  by  Private  M'Canu,  ati  follows :— U.  A.  ]. 
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"  The  sketch  is  from  my  remembrance  a  very  cretlitahle  drawing.  The  white  lines 
shot  out  and  flickered  uniformly ;  the  inner  ciscle  of  light  during  totality  was  of  a 
purple  hue,  around  which  was  a  circle  of  pale  yellow  skirted  with  a  circle  of  orange, 
from  the  edge  of  which  the  irregular  stri;«  were  observed.  During  totality  there  was 
no  appreciable  change  in  the  color  of  the  striaa,  which  color  was  white  with  a  yellow 
tinge,  and  no  red  flames  were  observed." 

There  were  no  solar  spots  seen  during  the  eclipse.  During  the  total  phase  the 
vicinity  of  the  observer  was  a  purple  twilight,  and  the  horizon  for  the  complete  circle 
of  the  azimuth,  with  the  exception  of  about  30°  of  the  western  section,  presented  the 
appearance  of  the  morning  aurora  as  it  appears  20  or  30  minutes  before  sunrise,  with 
the  exception  of  being  of  a  more  brilliant  orange  color.  The  western  section  for  a 
distance  of  about  30°,  as  above  referred  to,  was  of  a  much  lighter  hue.  There  were 
no  new  planets  not  already  laid  down  in  charts  discovered. 

The  position  of  ]>lace  of  observation  was  a  few  feet  SE.  of  the  Signal  Office  and  '250 
yards  south  40"  east  of  the  center  of  this  post.  The  watch  used  was  compared  with 
time  received  daily  for  three  days  from  Washington,  during  which  period  it  lost  30 
seconds.  The  telescopes  used  were  the  Signal  Service  glasses.  The  contacts  were 
observed  as  follows : 


Contacts. 

■Washington 
time. 

InstiTiment. 

First  

h.  m.  s. 

*4  25  58 

5  31  20 
5  33  48 

Signal  Service  field-glass,  with  "smoked  focus  glass"  to  remove  glare 
of  sun. 

Signal  Service  field-glass,  clean  lenses  and  blue  spectacles. 
Signal  Service  field-glass,  clean  lenses  without  spectacles. 
Signal  Service  field-glass,  with  smolsed  focus  glass. 

Third  

Fourth  

*  May  be  1  or  2  seconds  late. 


Duration  of  eclipse  2''  8™  4^  Duration  of  totality  2™  28=.  (The  above  times  appear 
to  be  about  5  minutes  too  early. — (J.  A.) 

(59.) 

[Indian  Territory:  Fort  Sill.— Special  report  by  John  M'Cann,  private,  Signal  Corps  (0.  C.  S.  O.,  5278, 
Obs.,  September  13.).] 

"On  the  28th  of  July  the  watch  was  set  with  the  noon  signal  at  exactly  12  o'clock, 
and  when  compared  with  the  noon  signal  of  the  29th  was  found  to  be  9  or  10  seconds 
late.  I  would  therefore  state  that,  in  my  opinion,  the  watch  at  the  hour  of  beginning 
of  the  eclipse  was  11.90  seconds  later  than  Washington  mean  time. 

"  The  sketch  taken  by  Lieutenant  WhitaU  (No.  19)  was  made  with  the  naked  eye." 


(60.) 

[Indian  Territory:  Fort  SiU.— Special  report  by  John  M'Cann,  private,  Signal  Corps  (0.  C.  S.  O.,  5697, 
Obs.,  October  4, 1878.).] 

The  times  given  [in  Document  58]  are  from  the  reading  of  the  watch,  which  was 
set  at  exactly  noon,  upon  receipt  of  the  noon  signal  of  July  28.  Upon  receipt  of  the 
noon  signal  of  July  29  the  watch,  as  stated  in  my  communication  of  September  13, 
was  observed  to  lose  9  or  10  seconds,  which  fact  was  also  observed  upon  receipt  of  the 
noon  signal  of  July  30. 

The  error  of  the  watch,  as  computed  in  my  communication  of  September  13,  is  the 
diiference  that,  in  my  judgment,  existed  between  the  watch  and  Washington  mean 
time  at  the  hour  of  occurrence  of  first  contact.  On  the  29th  the  watch  was  observed 
to  be  10  seconds  late ;  on  the  30th,  19  seconds  late.  At  that  rate  I  compute  the  error 
on  Washington  time  at  first  contact  to  be  11.9  seconds. 

The  watch  times  of  contacts  uncorrected  for  any  error  are : 

h.    m.  s. 

First   4  25  58 

Second   5  31  20 

Third   5  33  48 

Fourth   6  34  2 


[Note.— By  ajjplying  his  error,  9.5  seconds,  July  £9,  at  noon,  and  daily  rate  of  9.5 
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seconds  losing,  or  hourly  rate  of  0.4  seconds,  I  find  tlie  watcli  corrections  and  the 
corrected  Washington  times  to  be  as  given  in  the  following  colmnns: 


Observed 

"Watch  cor- 

Correct "Wash- 

Contacts. 

watch  time. 

rection. 

ington  time. 

h.  m.  s. 

s. 

h.  m.  s. 

First  

4   25  58 

-fll.3 

4  26  9.3 

Second  

5   31  20 

11.7 

5  31  31.7 

Third  

5   33  48 

11.7 

5  33  59.7 

G   34  2 

+12. 1 

6  34  14.1 

(61.) 

[Iffwa:  Boonesboro,  Boone  County.— Meteorological  record  for  July,  by  J.  E.  Lincoln,  Vol.  Obs.  Sig. 
Ser.  1 

Temperature  fell  6  degrees  during  first  half  of  the  eclipse.  After  the  close  it  "went 
up  3  degrees  in  a  half  hour. 

Meteorological  record. 


Time. 

Temper- 
ature. 

Wind. 

Clouds. 

Upper. 

Lower. 

July  29th,  7  a.  m  

9p.  m  

es 

82 
70 

SE.l 
N"W.2 
NW.l 

Strat.  10  SE. 
0 
0 

Cu.  6  NW. 

0 
0 

(C.2.) 

[Iowa :  Boonesboro.— Special  report  by  J.  R.  Lincoln,  Vol.  Obs.  Sig.  Sor.  (O.  0.  S.  O.,  3411,  V.  E.).] 
Beginning  obscured  by  clouds. 

Eclipse  first  seen  at  3.44  p.  ni.,  Chicago  time,  on  the  southwest  limb. 

h.  m. 

Maximuni  phase   1  35 

Ended   5  39 

Temperature  fell  G°. 

(63.) 

IKans.as:  Dod|,'u  City.— July  Journal,  W.  11.  Clendenon,  sorRcant,  Sifcnal  Corps,  TT.  8.  A.] 

Eclipse  obscured  at  limes  by  cumidiis  clouds. 
First  contact  at  'i""  49"'  30»  p.  m. 

h.  7)1.  a. 

Greatest  obacuralion  about  Kovon-(iigl»f  hs  at   3   59  30 

Last  contact   4   59  30 

(<•">•) 

IKansas:  Empire  City.— Special  roportl>y  Ilr.  A.  Woodwortli,  Vol.  Obi..  Sijf.  S<<r.  (O.  C.  S.  O.,  3387,  V.  R.). 

Observation  of  contncts  and  jtrogrcHs  of  imooti  willi  birgo  llioodolito  by  Ch.  L. 
M'Cluug,  C.  E. ;  notes,  &c.,  by  Dr.  Woodworl  h. 

h.  m.  «. 

Eclipse  began   3   10     Op.  ni. 

Maximum  

Ended   5   22   30  p.  m. 

Atiiiosi)li<'r(i  clciir,  ciiliii,  lia/y. 

Two  iliiHlics  fioni  lb(^  Him's  (  (igo  jis  lll<^  moon  impinged  on  it  at  tho  first  contact. 
["Very  can^rul  dniwiiig  of  progrcH.s  oCcM  lipHo;  need  not  bo  n>prodncotl.— C.  A.] 

(Cr,.) 

[KaimnH  :  Fort  Lcavcnworlli.— MetonroloRlonl  nioord  for  July,  by  H.  R.  li'ryor,  KiirKrnn,  TT.  S.  AJ 

/).  111. 

I'ai  lial  eclipse  (first  visible)   3  15  p.  m. 

.  Orentest  obscuration   4  vo  p.  m. 

Last  coutact   5  is  )>.  m. 
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Temperature  fell  from  86°  at  3.30  p.  m.  to  17°  at  5  p.  m. 

Regular  daily  thermometer  record,  87°  at  2  p.  m.  and  69°  at  9  p.  m. 


(66.) 

[Kansas  :  Leavenworth.— July  Journal,  J.  R.  Williams,  sergeant.  Signal  Corps.] 

The  morning  was  cloudy,  but  the  afternoon  clear,  and  everything  most  favorable 
for  observing  the  solar  eclipse,  vs^hich  began  about  3. 15  p.  m. 

As  I  could  not  get  correct  time  from  the  State  University,  I  took  no  observations  oi 
the  time  of  contact. 

The  sun  Avas  about  nine-tenths  eclipsed ;  affected  temperature  slightly,  as  follows  : 
Time.  Temperature. 
h.m. 

3  15  p.  m   82 

3  30  p.  m   82 

4  00  p.  m   80 

4  30  p.  m   77 

4  45  p.  m   76 

5  00  p.  m   77 

The  wind  was  north,  fresh. 

(67.) 

[Kentucky :  Louisville.— July  Journal,  L.  E.  Sebree,  sergeant,  Signal  Corps,  U.  S.  A.J 

The  clouds  prevented  observer  from  noting  time  of  first  contact,  and  it  was  not 
until  4'!  39™  p.  m.  that  the  sun's  disk  was  visible.  It  became  obscured  again  at  4''  49™, 
visible  at  5''  21™  and  until  S*"  25'",  and  again  visible  51^  25™  to  5^  26™  30=  p.  m.  The 
clouds  prevented  another  view  until  51^  47™  p.  m.,  when  the  disk  remained  quite  dis- 
tinct until  the  last  contact,  at     52™  45=  p.  m.,  Washington  time. 
The  thermometer  fell  4°  during  the  duration  of  the  eclipse.    Its  readings  were : 
Time.  Thermometer. 
h.  m.  ° 

4  00  p.  m   83 

4  35  p.m   81 

4  50  p.m   80 

5  55  p.  m  79 

A  curious  phenomenon  was  observed  during  the  eclipse.  A  bow  was  formed,  having 
colors  somewhat  similar  to  those  of  the  rainbow,  by  the  sun's  rays  on  the  transparent 
clouds  near  the  zenith,  and  about  10°  to  the  westward.  The  arc  was  about  60°  and 
with  the  reverse  position  to  that  of  a  rainbow.  Had  the  circle  been  complete,  the 
zenith  would  have  been  near  the  center. 


(68.) 

[Louisiana:  Late  Charles,  Calcasieu  Parish.— Special  report  by  "WiUiam  Meyer,  Vol.  Obs.  Sig.Ser. 
(O.  C.  S.  O. ,  1253,  Misc.  1878) .  ] 

William  Meyer,  assisted  by  M.  J.  Eosleet  and  A.  Meyer,  sends  a  series  of  careful 
drawings,  which  need  not  be  reproduced,  and  notes  from  which  the  following  abstract 
is  made :  


Time. 

Phase  of  eclipse. 

Temper- 
ature. 

Wind. 

h.  m.  s. 

3  51  00  

Degrees. 
90 

S.E. 

4  20  CO  

88 
87 
86 

4  40  00  

4  50  00  

Duration  of  to- 
tality, 3°  40'.* 

5  26  30  

5  43  40  

86 

S.E. 

Observations  apparently  taken  with  naked  eye  only. — C.  A.  ]  . 


*  Thus  in  manuscript,  but  apparently  a  mistake  for  2"  30',  or  2'°  40'.— C.  A. 
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(69.) 

[Miciugan:  Detroit.-^tUy  Journal,  by  T.  V.  Van  Heusen,  sergeant,  Signal  Corps.] 

f^.^f'^'^'Xa^  !-a^^*l?'^°*  ^S^*  ,  BetTveen  2  p.  m.  and  5  p.  m.  the  temperature 

Sli^e  '  "^^^  ""^^^  ^'  ™"  supposed  that  this  was  due  to  the 

(70.) 

[Missouri  :  Frankford— Special  report  by  Mrs.  M.  G.  Vermillion,  Vol.  Obs.  Sig.  Ser.  (O.  C.  S.  0.  3388 
Eclipse  commenced  at  3^  43™.  ^'  ^  ^'^ 

Eclipse  ended  at  5"^  32™. 

Temperature  87;^  at  commencement  of  eclipse,  fell  two  degrees,  and  at  the  close  rose 
to  its  normal  height. 

I  C71.) 

Montana  Territory:  Virginia  City  .-Extract  from  July  Jonmal,  by  E,  McGovern,  sergeant  Si<Tial 
Corps,  TJ.  S.  A.]  '  " 

July  26.-Engaged  A.  B.  Knight  as  my  assistant  for  observing  the  eclipse.  Bor- 
rowed two  telescopes  and  prepared  to  opon  lour  eclipse  stations. 
July  27.— Washington  time  noon  si2;nal  not  received. 

July  28.— Washington  time  noon  signal  not  received.  Sixteen  citizens  offer  their 
services  in  observing  solar  ccliiise.  Thiro  Icff  to-day  for  Baldy  Mountain,  ten  miles 
[eight  miles?— C.  A.]  sontlicast  of  Ibis  ci(v. 

July  29.-Clearan(l  pleasant.    ]:,li|,sc  oVtb,.  sini  i.ass.'.l  off  in  full  view,  audwasthv 

f,';^v^V'•fV'^•'t/'•^"^^  Is.n„ed1b.«soniccsoflifiee,uffonrciHz,e,!l! 
and,  \MlliA.  B.  Knigbt,  who  was  i.i  inrii.;i]  ;ni(l  most  vnln.'ibl,,  oC  all  iiiv  beli.  a  full 
and  sn^^,.ss1ulsm.■solob,s,.^vati..ns^vnsol,1;,in..,l.  1  1.o,t,.u..1  1  wo tHcscoursa  ul  (luve 
held  glnss.s  an.l,  w,n,  my  oflic,.  leh  s,-,.,,,-.  o|„.,„  ,1  tour  si al  ions  in  tbiscil  ■  an.l  one  on 
Baldy  M.uuilam,  cgbt  nnl.-s  sonlb..asl  ->!  V i ,  o inia  ('it  v  .-nul  lO.OOO  IVH  al.oVe  sca-level 

tbSb  7'^        V-'r'''""''""  ^^''i-'''  ^^"^  Wasbinglon  noon  of 

thoJJIb,  an.l  (haf  n,.l  sal  islaci  o,  \ .  \\  ,,,,,,1,.  „„.■  ,.b„l  oniel  four  sket  chin.. names 
and  one  .swn.guig  sn,.portlor  Iclcsr,,,,..,  an.l  will,  (bes,-  opened  Ibe  folloxvino- stations' 


No.  l.—  U.  S.  Sinual  Oficv,  Virqhiia  Cilii. 


Observer . 


McCjovern. 


Telescope   A  \\  Kni.rbt 

Sketch  :"\:--  """f:  K.^^X: 

 E.Star£ 

jYo.  '2.—  Tilloii  (Dili  lUirhrr  lUiiliHiK],  I'irqinin  Cifii. 

S™::::::::::;:::;::;:::;:::::;:::::::"--'^-^ 

TiiiKi  


Beimel 
ease. 


No.  3.  — Tcmplf,  J'tn/inia  Cilii. 


Olwerver  

Sketch  

Photometer. 
Time  


 K'.  B.  Wassel. 

 A.  A.  Leoiniid. 

 1.  C.  Smith. 

 R  n.  Baker. 


No.  ■i.—Coiirt-lioiiKc,  I  iygiiiia  Cii//. 

Observer   J  i)r.  II.  Scliinallhan.seii. 

Sketch...  hi--  W.  Mnllley  O 

 ;;;;:w/fnui...nnore. 

   II.  S.  Howell. 

koei,"^had'd'ilr!!n:ny7^''?''^^^  '■'"^'■•'•v  -UUiouH,  hut  «s  all  the  ti.no- 

was  V(  i.\  a((  nialel,\  given,  and  m  at,  the  (bib-rent  slalions  uh  folIoWH: 

SdiMoii. 

I'lirntioii. 


No.  1 . 


III. 


No.  3. ...J   X^*? 


3  0 
S  56 
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Four  sketches  of  the  corona  and  a  series  of  photometric  measurements  were  taken. 
No  phenomena  were  seen  by  any  of  the  observers,  neither  were  any  red  prominences, 
variety  of  colors,  or  flashes  of  light  seen  during  totality. 

The  corona  was  very  brilliant  and  well-defined  around  its  circumference,  and  had  a 
moon-like  color,  but  a  paler  glow,  and  looked  to  be  farther  off  than  the  moon  was. 

The  striaa  [rays  ? — C.  A.]  had  a  dark,  pale  color,  and  extended  only  on  the  line  of  the 
ecliptic.  The  strife  [rays?]  came  on  gradually,  and  had  their  greatest  extent  in 
the  third  minute  of  totality.  The  greater  part  of  the  striaj  [rays  ?]  could  not  be 
traced  to  the  edge  of  the  corona ;  neither  could  the  outward  limits  of  the  strije 
[rays?]  be  traced  to  a  terminal  point.  The  whole  view  of  the  outward  boundary 
of  the  strise  [rays?]  presented  the  appearance  of  a  large  opened  fan  with  the  ends  of 
its  leaves  irregularly  broken  off,  and  from  this  ragged  and  abrupt  disappearance  of 
the  wide  ends  of  these  pale  columns  of  light  I  could  with  aptitude  imagine  that  they 
extended  along  the  entire  line  of  the  ecliptic.  There  are,  however,  some  exceptions 
to  the  above-described  character  of  the  strise  [rays?]  which  you  can  readily  see  on 
corona  sketch  No.  1,  [No.  3  of  the  accompanying  collection  of  engravings],  by  F. 
Kellegher,  a  Catholic  priest,  which  is  the  best  and  most  accurate  of  all  the  coronal 
sketches  taken  here. 

At  the  first  second  of  totality  the  whole  course  of  the  horizon  had  the  appearance 
of  a  beautiful  sunset.  A  strong  yellowish  pale  tint  hung  over  everything  in  the  line 
of  our  vision.  The  sky  being  dark  and  every  particle  of  light  from  the  sun  shut  off, 
and  this  color  still  lingering  on  the  mountain  sides  and  far  up  on  the  horizon,  presented 
a  very  unnatural  scene.  At  about  the  fifth  second  of  totality  a  sudden  transition  from 
light  to  darknesB  took  place,  and  at  this  moment  this  strange  scene  perished  in  a  cloud 
of  darkness  and  the  concluding  interval  of  totality  exhibited  only  the  phases  of  an 
ordinary  clear  moonless  evening  just  before  full  night-fall.  A  little  while  before  the 
maximum  density  of  darkness  had  settled  upon  the  earth  the  eastern  horizon  was 
arrayed  in  a  brighter  light  than  the  western  horizon. 

The  phenomena  preceding  complete  darkness  were  like  the  coming  of  a  very  dark 
shadow  from  the  western  horizon  and  along  the  line  of  the  ecliptic  to  the  moon's  dark 
disk,  where  it  suddenly  dropped  as  a  pall  over  th(3  earth. 

I  cannot,  neither  do  any  of  my  assistants,  claim  to  have  seen  any  flying  shadow 
from  west  to  east,  or  in  any  other  direction,  yet  we  all  admit  that  we  had  an  inde- 
scribable sensation  of  an  immense  dark  shadow  which  first  gathered  in  the  western 
sky  and  then  in  an  instant  reached  us  and  enveloped  the  whole  sky. 

There  were  only  two  small  cumulus  clouds  visible  at  the  time  of  the  eclipse,  one  of 
which  was  in  the  northern  and  the  other  in  the  western  sky,  and  they  both  reflected 
very  dark  and  pretty  shadows  [shades?]  some  time  before  and  during  totality. 

Venus  was  seen  ten  minutes  before  and  twenty  minutes  after  totality,  and  the  ma- 
jority of  the  stars  located  in  the  line  of  the  ecliptic  were  plainly  visible  during  total 
darkness.  Some  four  or  five  seconds  before  the  last  ray  of  sunlight  had  disappeared, 
the  full  image  of  tbe  black-looking  moon  came  to  view  and  made  a  most  miraculous 
contrast  to  the  sunlight  still  twinkling  on  its  eastern  border. 

It  was  astonishing  with  what  rapidity  the  first  bursting  out  ray  of  sunlight  shot 
through  and  over  the  whole  sky ;  daylight  appeared  quicker  than  it  disappeared ; 
sometime  before  total  darkness  set  in  all  the  cocks  in  the  city  began  to  crow  lustily 
and  in  a  regular  sttccession  until  the  sunlight  had  wholly  disappeared,  when  they 
stopped  crowing  and  began  a  stampede  to  their  hen-coops  and  actually  went  to  their 
roosts.  The  night-hawks  came  out  and  flew  around  as  still  as  usual,  and  large  num- 
bers of  grasshoppers  that  were  flying  during  the  day  fell  to  the  ground.  Add  to  these 
the  nightly  bark  of  the  dog  and  we  had  not  a  typical  [fancied?]  but  real  night  in 
mid-day. 

The  temperature  record  at  the  signal  of&ce  was  as  follows : 


In  the  thermometer  shelter. 


5.15  a.  m 
7.00  a.  m 
9.40  a.  m 
2.00  p.  m 


1.00  p. 
2.00  p. 
3.00  p. 
4.00  p. 


This  record  gives  the  smallest  daily  range  during  the  month. 

(72.) 

[Montana  Territory:  Virginia  City.— Special  report  by 
ters  No.  4181  Obs.  and  4470  Obs. ;  all 

[These  latter  two  are,  properly  speaking,  enclosures  in  4470,  and  1284  would  be  en- 
closure No.  1.— C.  A.] 
[Sergeant  McGovem  in  the  first  of  these  documents  telegraphs  the  general  results  of 
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his  observations ;  in  the  last  three  documents  he  forwards  the  observations  made  at  five 
different  points,  by  his  numerous  assistants,  whose  services  he  secured  as  he  detailed  in 
his  general  account  already  given  in  the  Abstract  Journal  for  July.  The  following  is 
a  full  abstract  of  these  individual  reports. — C.  A.  ]  No  photographer  could  be  found  in 
the  city.  The  time  was  received  from  Washington  but  once,  and  that  not  satisfac- 
torily. 

§  I. 

[Abstract  of  report  of  A.  B.  ninight  (see  1284  Misc. ) .  ] 

"As  your  assistant  *  *  *  For  the  observation  of  the  ecli]5se  four  stations  were 
established."   The  locations,  observers,  and  apparatus  were  as  follows : 

No.  l.—Eoof  of  U.  S.  Signal  Office. 

Observers : 

Sergeant  E.  W.  McGovern,  A.  B.  Knight;  30-inch  Signal  Service  telescope  steadily 
mounted,  casting  the  sun's  image  ou  sheet  of  paper. 

Rev.  F.  Kellegher:  Sketching  frame  (as  described  below  in  report  of  A.  J.  Ben- 
net). 

E.  Stark:  Time. 


Station  No.  2.—Boof  of  Tilion  and  Barber  hnilding. 

Observers : 

A.  J.  Bonnet :  Sketching  frame. 

D.  W.  Tilton :  Binocular  field-glass  ;  blue  glass  shade. 
H.  A.  Pease :  Time. 


Station  No.  :^.—I!oofof  Masonic  Temple. 

Observers : 

R.  B.  Wassell :  ;]0-iiu  li  Signal  Sorvico  telescope,  less  steadily  mounted,  casting  the 

sun's  image  on  shci-t  of  iiaper. 
A.  A.  Leonard:  Sketchiug  frame. 

Dr.  I.  C.  Smith:  Photometer,  constructed  in  strict  conformity  with  the  U.  S.  N. 

Observatory  iiistnictions. 
J.  II.  Baker:  Time. 

Station  No.  4.— Cupola  of  Court  House. 

Observers : 

Dr.  ir.  S,  l,in:,llli;nmen:  Field-glass. 
A.  .I:iss,  n  :  Skclcliiii):  fraiiK'. 

W.  A.  Kiitlcnrioni:  Signal  Service  slandard  dry-bulb  thonnonictcrs. 
11.  S.  Howell:  Time. 

The  sketch  of  Rev.  F.  Kellegher,  who  is  au  accompislied  artist,  is  quite  olaborato. 
[See No.  :\  of  (ho  accompanying  collection  of  cnttravincs.  1 

The  l.l.,.(.Mn..|,.^g.■.  v.^  sal  is(-ie(.,ry  results. 

Tlinv  w  .IS  no  rli.in'j;r  during  (lie  ccliii.sc*  in  tlio  barometric  jirossuro,  but  tho  tempera- 
ture ol  I  lie  :in  h'll  Hi  iVoni  Die  tir.sl  to  t ll(^  second  contacts;  iuuncdiatcly  after  tho  fourth 
[third  ?— U.  A.J  I \w  t  hermoiiieter  rose  1)^'. 


TIME, 


Washington  noou  signal  was  received  on  tho  aOth  only.  At  tho  final  Rignal  (not 
tho  first  donblo  stroke);  time  was  called  and  noted  by  the  four  watches  as  follows: 


Station  imd  name. 

Signal  Ibr  12"  l"  0-  of  Wanliliigton  mean 
tlmo  rooolvod  Rt>— 

No.  1.— K.  Stark  

h.  m.  t. 

It  f>0  \t>  wntrh  time. 
10   !1  ir.  wnlch  l  lnio. 
0  40  44  wntoh  Mma 
0  01  IB  w»toh  tlmo. 

No.  2.— II.  A.  Pdttgo  

No.  8.— J.  Il.UaUor    

No.  4.— H.  8.  Howoll    

The  watches  wore  all  good  ones;  that  of  No.  1  had  a  daily  loRing  rale  of  about  10 
iconds;  that  of  No.  J  variable  rate  of  about  2  secondH;  tho  ot  hers  nro  not  given. 
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Contact. 

Stations. 

So.  1. 

No.  2. 

No.  3. 

No.  4. 

First  

h.m.  s. 

1  42  55 

2  53  42 
2  56  42 

*4   2  32 

A.  m. «. 

1  55  11 
3    6  50 

3  9  48 

4  13  59 

k.  m.  s. 

1  42  30 

2  53  18 
2  56  18 
4    2  12 

ft.  m.  s. 

1  40  20 

2  55  ** 
2  57  56 
4   1  25 

Third  

*  Time  was  called  for  fourtli  contact,  ljut  the  time-keeper  did  not  note  it ;  he  claims  that  it  was  4  hours 
2  mins.  32  sees. 

**  This  Wank  is  so  given  in  the  original,  hut  has  been  by  Mr.  Knight  used  as  a  zero,  and  was  evidently 
so  intended.— C.  A. 

[Note  bt  C.  A.— Allowing  for  the  approximate  rates  of  Nos.  1  and  3,  we  have 
the  following  corrections  to  reduce  to  Washington  mean  time : 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

Corrections  to  reduce  to  Washington  mean 

h.  m.  s. 

+  2  10  46 

h.  m.  s. 

+  1  57  45 

h.  m.  s. 
+  0  11  12 

h.  TO.  s. 
+  2  10  45 

Whence  the  Washington  times  of  contacts  are  as  follows: 

Contacts. 

Stations. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

Krst  

h.  m.  s. 
3  .53  41 

5  4  28 

5  7  28 

6  13  18 

li.  m.  s. 

3  52  56 
5   4  35 

5  7  33 

6  11  44 

h.  TO.  s. 

3  53  42 
5   4  30 

5  7  30 

6  13  24 

h.  m.  s. 
3  57  5 
5   5  45 

5  8  41 

6  12  10 

Third   

Touith  

§11. 

StatioxNo.  1.— E.  Stark  (4470  Obs.,  enclosure). 
Original  of  t^  report  on  time. 

Location  at  V.  S.  Signal  office,  comer  of  Jackson  and  Wallace  streets. 

Washington  Noon  Signal. 

July  27,  not  received. 
July  28,  not  received. 

July  29,  received  at  9t>  50™  15=,  hut  not  received  satisfactorily. 

July  30,  not  received. 

July  30,  7  Y>.  m.  signal  not  received. 

Error  of  watch  +  10  mins.  15  sees.  [This  refers  to  local  time,  assuming  Virginia 
City2i^20™  west  of  Washington.— C.  A.]. 

[According  to  §1,  Knight's  report,  the  last  of  the  sixty  double  beats  or  12^  1^  0^ 
Washington  time  was  observed  whence  the  correction  to  Washington  time  would  be 
+2ii  l0'n45«.— C.  A.] 

Times  of  contacts  were  called  by  Mr.  Knight  and  recorded  by  Mr.  Stark,  asfoUows: 

h.  m.  s 

First   1  42  55  watch  time. 

Second   2  53  42  watch  time. 

Third   2  56  42  watch  time. 

Fourth*  


*'Wa8  not  sure  when  time  was  called  at  last  contact,  but  think  it  was  at  4h.  2  m.  32  s. 

66  siG 
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§  III. 

Station  No.  1.— A.  B.  Knight  (4470  Obs.,  enclosure  1). 

Gives  diagrams  four  inches  iu  diameter  of  sun's  disc  as  projected  by  telescope  on 
card,  showing  location  of  points  of  contact. 
Note  1.  No  solar  spots. 
Note  2.  First  contact,  1^  42"  55^ 
[Need  not  reproduce  these  diagrams.— C.  A.  ] 


§  IV. 

Station  No.  1.— F.  Kellegher  (4470  Obs.,  enclosure  8). 

[This  is  an  original  slietch  on  rough  pasteboard  ruled  in  squares  of  the  solar  corona 
and  IS  reproduced  in  accompanying  engraving  No.  3,  to  which  the  followiuo-  notes 
refer. — C.  A.] 

Notes.— The  upper  part  of  corona  presented  an  ahnost  opaque  spot  at  B,  which 
gradually  disappeared.  x-  i       ±  , 

The  rays  as  represented  did  not  appear  all  at  once  but  by  degrees :  obtainino-  their 
greatest  extent  towards  the  third  minute.  The  thermometer  fell  lO'^,  i.  e  froui  80°  to 
70°;  when  the  moon  had  quite  passed  over,  it  rose  from  70°  to  79°. 

h.  m  s 

First  contact   1  42  515 

Second  contact  2  53  42* 

Third  contact         2  56  42! 

Duration  of  totality  .        .  .  0   3  o! 

Station  No.  2.— II.  A.  Tease  (4470  Obs.,  enclosure  2). 

Original  of  II10  report  on  limo. 

[Wal.li  set  at  9  a.  m.,  .Inly  26,i  c,  set  by  the  clock  of  some  iowolor.— C.  A.l  . 
July  2(i  to  July  27,  9  a.  m.,  watch  slow  2  seconds. 
.July  27  to  July  28,  9  a.  lu.,  watch  slow  :!i  seconds. 
.July  28  to  July  29,  9  a.  m.,  watch  slow  5  seconds. 


"WaahiDgton  noon  signal. 

Ecoeivod  at  watch  timo. 

Jnly  27   

Not  rocpivod. 
Not  rocplvpd. 

Kocoivt-a  lit  10''  3"'  I.'")",  not  satisfactory. 
Not  received. 

Whence  error  of  watch  23"<  15-  [this  refers  to  local  time  assuming  Virginia  City  '2" 
20"' west  <)f  Washington.— A.").  »  .r 

[Acn.rding  to  (J  I  Knight's  rejiort,  (ho  last  of  <ho  Hi.Kty  double  beals.  or  12''  1"'  0' 
WaHlungtoM  tim,.,  was  obsiM-ved,  wlicnc(«  the  watch  corrections  to  reduce  to  Washintf- 
ton  tune  would  bo  +  1''  .57"'  45". — C.  A.] 

Contacts  wore  observed  and  called  lly  P.  W.  Tilton  ;  the  recorded  t  imes  were— 

C""*"***-  Wafcli  time. 

J''"""*-:   ^r!5■lTp.m. 

  3  C.  50  ..ni. 

T'""-'  ,   3   9  48  ..m. 

  4  13  59l).iu. 

J  VI. 

Station  No.  2— A.  J.  Bennot  (4470  Obs.,  endoHuro  C) 

rrins  m  an  orijjinal  Hketcl.  and  is  enlarKcd  an<l  roprodncca  In  (M.Rraving  No.  2  to 
whieli  the  following  notes  refer.— C.  A.] 

vvi!l,''\:'''''"'''''"'''^'i"'?'  skelrh  was  <lr;nvn  by  th.-  ai,l  of  a  HUetehiuK  fl-ame  arrnnged 
1  n  1  i  Ti'i  "IT  '  '  '.'!^''',  "'I^J'""  ('""''"K  H<l>"'r-  H  of  one  inch  earl..  At  center  was  a 
N^  i  i  '"""""  <•"•  "•<>  ".wircN.  Tlie  Migbl  VI  inobes  in  rrnr  of  tVan.e  an<l  on  n 
lino  with  center.    Iho  sketch  is  drawn  in  the  prop.nlion  given  by  tills  apparatus,  the 
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size  of  moon  and  corona  being  given  as  nearly  as  possible,  as  it  appeared  with  refer- 
ence to  sketching  frame.* 

Notes.— Streaks  of  light  at  a  and  a'.  The  ring  of  light  surrounding  moon  of  a  yel- 
lo-wish  cast;  brightest  in  inner  portion  of  corona,  the  outer  edge  of  corona  sharply 
defined,  except  at  A  and  A',  at  which  points  it  shaded  gradually  away  and  was  broken 
up  into  streaks.  No  rose-colored  protuberances  visible.  Edge  of  moon  regular  and 
circular. 

Light  sufficient  to  show  lines  on  paper  and  cross  lines  in  sketching  frame  without 
aid  of  lamp.  At  second  contact,  light  disappeared  very  suddenly;  at  third  contact 
it  broke  out  with  startling  brilliancy. 

5  VII. 

Station  3.— J.  H.  Baker  (4470  Obs.,  enclosure  3). 
Original  time  record. 

July  29. — Washington  noon  signal  received  by  watch  at  9^^  49""  48^,  but  not  satis- 
factory. Watch  error,  9"'  48^  [This  refers  to  local  time,  assuming  Virginia  City  to  be 
211  20"  west  of  Washington.— C.  A.] 

[According  to  ^  I,  Knight's  report,  the  last  of  the  sixty  double  beats,  or  12^  01"  00^. 
Washington  time,  was  observed,  whence  the  watch  corrections  to  reduce  to  Washing- 
ton time  would  be  -f  2^  11""  12^— C.  A.] 

Contacts  were  observed  by  R.  B.  Wassell,  and  recorded  by  J.  H.  Baker,  as  follows: 
Contacts.  Watch  time. 

h.  m.  8, 

First   1  42  30  p.m. 

Second   2  53  18  p.m. 

Third   2  56  18  p.m. 

Fourth   4   2  12  p.  m. 

§  VIII. 

Station  No.  S.— I.  C.  Smith,  M.  D.  (O.  C.  S.  O.,  1280  misc.). 

"The  photometer  was  a  pine-wood  box,  made  similar  to  the  one  Professor  Pick- 
ering used  at  Cape  of  Good  Hope  [thus  in  MSS.  but  see  Coast  Survey  report,  1870, 
page  172. — C.  A.],  being  G  feet  long,  9  inches  wide,  18  inches  deep;  made  dead-black 
on  the  inside  with  gum  shellac,  lamp-black  and  alcohol;  accordiug  to  instructions 
given  in  the  U.  S.  Naval  Observatory  Instructions  for  observing  eclipse  of  July  29. 

The  number  of  observations  taken  during  totality  was  eight,  and  the  average  of 
these  gave  a  distance  of  4  feet  and  3J  inches  from  the  paper  to  the  candle. 

The  paper  that  I  used  and  the  candle  I  inclose  herewith. 

I  also  took  an  observation  every  20  sees,  one  minute  before  and  after  totality,  but 
was  told  it  was  not  necessary  to  send  a  record  of  these,  t 

§  IX. 

Station  No.  4. — H.  C.  Howell  (4470  Obs.,  enclosure  4). 

Original  time  record. 

Washington  noon  signal  received  on  July  29,  at  91^  51™  15«,  watch  time,  but  not  sat- 
isfactory. 

Error  of  watch,  -f-  11™  15s.  [This  refers  to  local  time,  assuming  Virginia  City  2''  20™ 
west  of  Washington. — C.  A.] 

[According  to  §  I,  Knight's  report,  the  last  of  the  sixty  double  beats,  or  1™  0^, 
Washington  time,  was  observed,  whence  the  correction  to  reduce  watch  time  to  Wash- 
ington time  would  be  -f  2^  9™  45^— C.  A.  ] 

Contacts  observed  by  Schmallhausen  and  the  times  recorded  by  Howell  were  as 
follows : 

Contacts.  ■Watch  time. 

Ti.  m.  s. 

First  ^   1  46  20  p.m. 

Second   2  55    tp.  m. 

Third   2  57    2  p.  m. 

Fourth   4    1  25  p.m. 

*  [At  twenty-one  inches,  one  inch  subtends  2°  44'=164',  and  the  moon's  radius  of  IC  corresponds  to  0.1 
inch,  whereas  in  Mr.  Bennet's  original  sketch  it  appears  as  0.2  inch.  In  the  accompanying  enlarged 
copy  the  moon  has  been  enlarged  to  a  size  uniform  with  our  other  drawin<rs,  the  corona,  &o,,  have  been 
(in  the  same  proportion)  enlarged,  and  the  squares  of  Mr.  Bennet's  sketch  have  been  omitted  ;  this 
assumes  that  Mr.  B.  used  the  moon's  diameter  r,s  his  unit  of  measure. — C.  A.l 

tSee  his  letter  following  this  report. 

It  The  original  record  leaves  these  seconds  entirely  blank.  Mr.  Knight  adopts  zero  seconds  instead 
of  blank.— C.  A.] 
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Station  No.  4.— W.  H.  Biittermore  (4470  Obs.,  enclosure  7). 

Original  records  of  temperature  observations. 
(S.  S.  hygrometer,  545;  dry  bulb  in  the  siin.] 


Time.. 

Reading. 

o 

1.  30  p.  m.  .- 

80 

1.40p.m-.- 

79.5 

l.  50  p.m... 

80.5 

2.  00  p.  m.  .- 

73 

2.10p.m... 

73.5 

2.  20  11.  m. .  - 

2.  30  p.  m..  - 

77 

2.40  15.  m... 

73.5 

2.50  p.m... 

74 

3.00  p.m... 

3.10  p.m... 

70 

3.20  p.m... 

3..^0  p.m... 

72 

3. 40  p.m... 

73.5 

3. 50  p.  m.. . 

74 

4.00  p.m... 

7G 

4. 10  p.m... 

75.5 

4.15  p.m... 

7C 

First  contact  visible  l'  56°  p.  m.  ;  temperature,  79.  5. 


Second  contact  visible  at  Si"  G" ;  temperaf  uro,  70°.  Duration  of  totality,  2"°  59'. ' 
Third  contact  visible  at  3''  9"  V  ;  temperature,  70°. 


Fourth-contact  at  41^  10"' ;  temperature,  70°. 


[*So  given  in  MSS.,  although  the  difference  of  the  reoonled  times  gives  us  3  mins.  1  sec.  C.  A.] 

[The  times  recorded  in  these  notes  hy  W.  H.  BiitterQioro  do  not  aoivo  Avitli  those 
of  any  other  observer's  walcli.  nor  with  any  corrected  times;  lliey  must  therefore  be 
as,snmed  to  bo  tiincs  ,,l,s,  i  v(  d  by  W.  II.  B.  with  his  own  walch  ai'id  wiih  the  miaided 
eye.  Tliey  Ihen  loiv  (  inisiilnh-  an  achlilioiial  set  of  independent  observations,  and 
T\ill  bo  so  used  in  tlie  general  Hiiinmary.— C.  A.] 

«S  XI. 

Statiox  No.       IT.  N.  Blako  (4470,  obs.  enclosure  5). 

Dclil.sc  oils,  I  vcd  M.  "Old  Baldy"  ton  miles  SE.  from  Virginia  City  and  10,000  foot 

a)iii\  !•  I  he  si  :i-lcvi'l. 

Tlie  iKirlvcoiisisledof— 

Henry  N.  iil.ikc-,  observer  [binocular?]. 
A.  (;.  Hall,  timekeei)er. 
"William  Martin,  sketcher. 

William  Etchell,  thermometer,  made  by  Koudall  &  Co. 


Observed  oontaotB. 

■Watch-time. 

Ohaerved  torn- 
poraturo. 

A.  m.  «. 

1  42  85 

2  53 

2    65  60 
8    68  55 
2  60 
a    10  20 

0 

(10 
58 
54 
05 

Third    

Duration  of  cclipao    

J. seconds-hand  of  a  Wiitch  could  be  wmmi  during  totality  without  any  artificial 

No  stars,  not  upon  the  maj),  Avero  visible. 
No  red  prominences  weni  seen. 
The  -wind  was  blowing  froni  SW. 

^  XIT. 

Statiox  No.  .5.— William  Martin  (4470,  (>)>«.  enclosure  5). 
«ni''!"i',"?!  "<■/•<•'■"""■  "8  «"<">  [with  the  naked  eye]  fVom  near  the  summit  of 

"Old  italdy;"  altitude  10,000  A^ot. 

1  —iJ  ft«««">l>auy  tliis  sketch,  which  is  reproduced  in  engraving  No. 
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(73.) 

[Copy  of  letter  from  Dr.  I.  C.  Smith,  Virginia  City,  Mont.  (1737  0.  C.  S.  O.  Misc., 
1B7H).] 

In  reply  to  your  letter,  I  have  the  honor  to  inform  you  that  my  photometer  read- 
ings during  the  total  eclipse  of  the  suu  hegaa  precisely  at  the  first  contact,  but  the 
photometer  did  not  work  until  about  one  minute  before  totality,  as  previous  to  that 
time  the  light  from  the  sun  was  too  intense  to  be  ncTitralized  by  the  candle  light  of 
the  photometer,  and  again  at  one  minute  after  totality  the  same  difficulty  was  expe- 
rienced, after  which  time  my  observations  were  discontimied. 

The  following  figures  give  the  distances  between  the  candle  and  the  paper  at  the 
times  designated : 

At  (iO  seconds  before  totality  the  distance  was  4  inches  from  candle  to  paper. 
At  50  seconds  before  totality  the  distance  was  5  inches  from  candle  to  paper. 
At  40.  seconds  before  totality  the  distance  was  8  inches  from  candle  to  paper. 
At  30  seconds  before  totality  the  distance  was  12  inches  from  candle  to  paper. 
At  20  seconds  before  totality  the  distance  was  18  inches  from  candle  to  paper. 
At  10  seconds  before  totality  the  distance  was  30  inches  from  candle  to  paper. 
At  0,  or  first  second  of  totality,  51  inches  from  candle  to  paper. 
3  measurements  during  the  seebnd  minute  read  51^  inches. 
3  measurements  during  the  third  minute  read  51J  inches. 

The  measurements  taken  in  the  first  minute  after  totality  were  precisely  the  same 
as  in  the  first  minute  before  totality.  The  increase  of  light  during  the  first  minute 
after  totality  was  in  the  same  ratio  as  the  decrease  before. 

(74.) 

The  candle  and  paper  used  by  Dr.  I.  C.  Smith  in  his  photometric  observations  at 
Virginia  City  were  referred  to  Prof.  E.  C.  Pickering,  director  of  Harvard  College  Ob- 
servatory, for  comparison  with  the  apparatus  used  by  him  during  the  eclipse  of  1870, 
and  the  following  letter  was  received  from  him  dated  Cambridge,  October  31,  1878. 

[Extract  from  letter  Wo.  1280,  Misc.,  O.  C.  S.  O.  1878,  C.  A.] 

On  inquiry  I  find  that  the  candle  used  by  Mr.  Ross  in  observing  the  eclipse  of  1870 
docs  not  appear  to  have  been  preserved.  I  have  accordingly  obtained  a  sperm  candle 
resembling  it  as  nearly  as  possible,  with  which  I  have  photometrically  compared  the 
candle  used  by  Dr.  Smith. 

Three  minutes  after  lighting  Dr.  Smith's  candle  its  light  was  found  to  be  0.91  and 
0.96,  that  of  the  sperm  candle  being  taken  as  unity.  Five  minntes  later  the  ratio  was 
1.29  and  1.27  ;  and  after  the  candle  had  been  burning  twenty  minutes,  1.43  and  1.40. 
A  comparison  with  a  standard  gas-burner  showed  that  the  change  was  mainly  in  Dr. 
Smith's  candle,  the  flame  of  which  had  in  fact  nearly  doubled  in  length,  as  its  wick 
was  not  uniformly  consumed. 

The  results  obtained  in  photometric  observations  with  an  ordinary  candle  of  this 
kind  can  evidently  be  only  approximate. 

This  seems  in  fact  to  be  the  view  taken  by  the  observer  at  the  time  of  the  eclipse, 
judging  from  the  general  character  of  his  report  and  especially  as  he  confines  him- 
self to  the  remark  with  regard  to  the  observations  after  the  total  phase,  that  they 
agreed  with  those  taken  before  it.  It  is  also  to  be  noted  that  in  observations  under- 
taken for  a  like  purpose,  in  which  care  is  taken  to  secure  complete  independence  of 
the  separate  estimates,  differences  between  them  of  several  inches  are  to  be  expected 
under  the  most  favorable  circumstances.  On  the  whole  it  does  not  seem  that  in  any 
discussion  of  Dr.  Smith's  observations  it  can  be  advantageous  to  employ  corrections 
for  difterences  between  the  apparatus  used  on  this  occasion  and  in  1870. 

Assuming  the  candles  used  in  1870  and  in  1878  to  give  equal  amounts  of  light,  it 
appears  that  the  light  of  the  corona  in  1870  equaled  that  of  a  candle  at  the  distance 
of  18  inches,  and  that  the  corresponding  distance  in  1878  w  as  51^  inches.  Since  the 
light  received  from  the  candle  is  inversely  as  the  square  of  its  distance  the  conclusion 
thus  reached  is  that  during  the  total  phase  the  light  in  1870  was  about  eight  times  as 
great  as  in  1878. 

Part  of  this  difference  may  of  course  be  ascribed  to  the  usual  causes  likely  to  affect 
the  accuracy  of  photometric  observations  in  which  a  candle  is  taken  as  the  standard. 
Such  are :  the  irregular  consumption  of  the  wicK,  the  overhanging  of  the  snuff,  and 
the  increased  melting  of  the  candle,  due  to  a  rise  in  the  temperature  of  the  surround- 
ing air,  which  is  very  likely  to  occur  when  the  flame  is  inclosed  in  a  box.  It  does  not 
seem  likely,  however,  that  the  whole  difference  can  thus  be  explained. 
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(75.) 

[Nebraska:  Clear  Creek,  Saunders  County. -Meteorological  record  for  July,  \>y  A   F  Brvant 
volunteer  observer.  Signal  Service.]  ■  ^'■yiui, 

First  contact,  2^  oS^  30^  20°  below  North  Pole  [vertex?]  of  sun's  limb. 
Last  contact,  4^  58""  45=,  near  South  Pole  [vertex  ?]  of  sun. 

Sun  about  nine-tenths  covered;  observed  through  a  smoked  "lass 
iot\Tf}TJZf  it  looked  as  if  I  could  see  do^yn"alongside  of  the  moon 

toyyard  the  earth,  as  il  it  was  a  long  big  pine  log  projecting  out  of  the  sun. 

I  he  watch  was  regulated  according  to  sunset  of  July  29,  by  Jayue's  Ahuanac. 

(76.) 

«r^74?'^r*;T'^''?S/°^''l^'''''"^,^"™^^"^  my  attention  a  request  was  sent  to  Mr  Brv- 
ant lor  lurther  information  and  the  following  reply  was  received.— C.  A.] 

[Extract  from  letter  No  4809,  Vol.  Obs.  O.  C.  S.  O.,  1S78.    A.  F.  Bryant  observer  CIcir  Creek  S^,,^ 
dcrs  County,  Nebraska,  dated  November  3,  1878,  in  reply  I  letter  oflepteiublr  13  ] 

+T,^**tr"^^*  ^        flying       center  of  .vlipso  wn,.  a  natural  sight,  havin-  read 

n  ?irW  f  ^'"'ly  l'="'Si»S  rto^vn  t.nv.v.l.  the  earth  ;  one  of'my  children, 

thT    n    '     sn  ','''"r  'n'l"-an..u-.-     It  appmnHl  to  .  u.annte  .liiVctly  from 

SKli  .1  III!  .  l.iiIlK  1.  |H  rhnps  ,„H'  ,l,o-,t,  and  not  look  allouvlhcr  liko  rays  of  lio|,t 
as  wluM,  ho  sun  .shnm,.^  ,l,n,„,,h  tl,o  olonds  is  s.id  (o  .Inuv  wator,  but  h  i  darl  d 
ight  s,„.t.s  ouu.     ir  was  ot  Iono,h      or  I!  .lianuMors  of  tbo  sun  and  fulod  o  f   'o  Iv 

•HhSin'-'T''; '"  -'^  1^  i^nS 

;  ,    ,•  n  on.;;"  ^        l..-.,.rr  .s  to  rays  and  si/o.  an.l  liko  No.  ;i  .s  to  spots,  but  not 


-  .UMMM  ,s,,  ,  ,  ,,.  soniosKoioli.'s.sont  liun  as -nidos.]  Wo  looked  tlirough 
l.^l.iss.  Is.MvllH.,,lH.H.mom,n.  nr,no:!Oor.|(imin,ilos.lookn,-atits^^ 

skrlon  LAo.  I.s  ol  ||„.  acconi|>anying  colloolioM]  onllio  paper 


SIMo'       ■     ■  I     ■  l\l  I  I  111 

an.o.  Tb.:;iark  s,.o,s ^iLiLd '^:x^!:urc  Uhr.;;::!7t'l:::.£:d 'iS/tK-i 

ai  n.rsld.M.f  ./silo'v  <•<'""lru.s^vl.eM  (l.o  ,s„n  got,  into  a  position  to  shine  down 

on  ,t  of  .11  •  ,    ■'    VT'""'  '•''"■■■^ '-  i^^'"  ""'l  ^•"•"^  <lark,  or  liko  a  piuo  log, 

rMn  .nd  li;^l,l  spols  oM  It,  as  seen  at  a  distance.  ^  °' 

LMr.  Bryants  sketch  is  ^o.  18  of  tho  accompauyiug  collection  of  engravings.] 

(77.) 

[Mebraska:  K,„crso„,  Otoe  County.-Met,e„n,l„j;i..al  record  for  July,  by  Wm.  Dunn,  Vol.  Obs..  Sig.  Sor.] 

Au  excellent  <lay  for  seeing  the  cclii»se. 
At  beginning  of  (^clipso  therinometor  read. 

.At  greatest  obscnrat  ion  thennoineter  read  -r 

At  cloHoof  e.  lipso  llirnnon.eterread  04 

ihe  r,.gnlar  ohsri  v.iiions  as  given  in  tho  motoorologioal  record  wore": 
7  a.  ni.  t  liei  inoMieler  niad  

2  p.  III.  (iieniiometer  read  .  .  o,\ 

!»  p.  111.  tliernioinetor  read  68 

(7S.) 

[N...n.«Ua:  Near  llowur.,,  N..,n,.l.a(...M..y.-Me,e...,|,.«^^   record  (V.r  July,  l,y  Charles  Riodue.t,  V..1. , 

'I"^";       olm.'rvalions  except  tho  follo\ving: 
Temperature  of  air  a  t  bej^iniiing  of  erlinw 
lemporatnre  of  air  nl.  lowest  during  ecAime 

Temperatnro  of  air  HiibNe.piently  nme  to  LZ 
No  wind  lit  all  during  tho  edipHo. 

Tho  regular  obHervations  wore,  7  a.  m.,  (-.70.5 ;  2  p.  n..,  8O0 .        ,„.^  jqo,  ' 
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(79.) 

[^Tebraska:  Nortli  Platte.— July  Journal,  byH.  A.Jones,  sergeant,  Signal  Corps.] 

Clear,  with  very  little  wind. 
Thermometer  fell  during  eclipse  5°. 
Relative  humidity  increased  15  per  cent. 
Barometer  not  perceptibly  affected. 

(80.) 

[Nevada :  "Winnemucca.— July  Journal,  by  John  Healy,  corporal.  Signal  Corps.] 

Solar  eclipse  observed  through  smoked  glass. 

First  contact  aboiit  l'^  15™  p.  m. 

Greatest  o'bscuration  about  2^  25™  p.  m. 

Amount  two- thirds. 

Last  contact  about  2^  35™  p.  m. 

The  air  had  been  hazy  and  the  dull  light  caused  by  the  eclipse  made  the  atmosphere 
appear  more  so  during  the  phenomenon. 
Thermometer  re.idings  as  follows : 

Just  before  the  eclipse   91 

Greatest  obscuration   85 

After  the  end  of  the  ecUpse  88  5 

(8L) 

rKew  Hampshire:  Auburn,  Kockingham  County.— Meteorological  record  for  July,  by  Frank  T.  ROla, 
Vol.  Obs.,  Sig.  Ser.] 

[This  report  (O.  C.  S.  O.  3381  V.  R.).  consisting  of  a  diagram  and  table,  is  filed  with 
the  July  Form  H.  Times  of  observation,  as  given  by  a  first-class  chronometer,  which 
was  0.5«  fast  on  Cambridge  Observatory  time  signals,  or  23™  568.8  fast  on  Washington 
time. — C.  A.] 

First  observation  (after  first  contact)  at  5^  0™  10^,  Cambridge  time,  or  36™  13^2 
Washington  time.    Sun's  altitude,  22°  42'  21". 

Second  observation  (near  maximum  obscuration)  at  30™  10^,  Cambridge,  or 
5h  Qm  138.2  Washington  time. 

Meteorological  observations. 


Wind. 

Clouds. 

Time. 

Barometer. 

Temperatui 

Humidity. 

Dew-point. 

Direction. 

Force.  | 

Amount.  | 

Lower. 

Upper. 

Direction, 
lower. 

Direction, 
upper. 

29.89 

81 

55 

63.5 

W. 

2 

8 

Cu. 

Ci.  cu. 

S. 

W. 

79.5 

64.4 

W. 

2 

9 

Cu. 

Ci.  St. 

S. 

WSW. 

78 

72 

ENE. 

3 

10 

Ci. 

St. 

S. 

sw. 

!89 

76 

73 

E. 

10 

Cu. 

Ci.  St. 

SSE. 

SW. 

5.55  p.  m  

'.89 

74 
73 

72 
76 

64^5 
65 

ESE. 
SE.  by  S. 

10 
10 

Cu. 
Cu. 

Ci.  St. 
Ci.  st. 

SSE. 
SE. 

sw. 
ssw. 

.88 

72.5 

74 

63.5 

SE.bVS. 

10 

Cu. 

Ci.  St. 

SE. 

ssw. 

.89 

69.5 

66 

ESE. 

3 

10 

Cu. 

Ci.  St. 

SE. 

ssw. 

[The  longitude  of  Cambridge  Observatory  is  0^  23™  41^11,  hut  the  meridian  whose 
standard  time  is  distributed  by  telegraph  daily  throughout  Now  England  is  that  of 
Boston,  0^  23™  568.8  east  of  Washington,  and  it  is  assumed  that  this  was  the  time  sig- 
nal by  which  the  observer  regulated  his  watch. — C.  A.  ] 
(82.) 

[New  Mexico  :  Silver  City  July  Journal,  by  "^m.  T.  Blythe,  sergeant,  Signal  Corps.] 


§1. 

Eclipse  began  approximate  at  S''  10™  p.  m.  Santa  F6  time.  The  first  of  the  eclipse 
could  not  be  seen,  the  sky  being  covered  with  cumulus  clouds.    About  one  digit  of 


888  EEPORT  OF  TEE  CHIEF  SIGNAL  OFFICER. 

icired  ^  S'^g'^ent  wliose  arc  would  include  an  angle  of  30  degrees,  was  unob- 

End  of  eclipse  at  4>»  44™  20^  p.  m. 

Took  five-minute  readings  of  barometer  and  tliermometer.  The  former  instrument 
was  not  affected,  but  the  latter  went  down  3o.2  liibuiuuem; 


§11. 

The  following  report  was  famished  to  Sergeant  W.  T.  Blvthe  bv  C  W  Irish  of  thA 
surveying  party  of  W  E.  Morley,  engineer^f  the  AtchisonrTop^et  and  s7Att  f/ 
Eaikoad,  Silver  City,  N.  Mex.,  31°  17'  W.=2^  h^S^  W.,  32°  47'  N  altituV  5  7->5  m  feet 

Observers:  C.  W.  Ii-ish  and  Clarence  PuUen.         '  '  '^"^'^^'l^' "'''-'^ (0 feet. 

First  contact  obscured  by  clouds. 

Last  contact  4^^  -42-  04=  p  m.  Santa  Fe  time  by  telem-aph.    These  were  observed 
with  a  watch  whose  original  readings  were— last  contact  at  5i>  50"'  5 
Trth'^o-*'''ir5f*^^^'°']  appears  to  have  been  computed  from  the  foflowin.T- 
At  41^  the  sun's  upper  limb  had  the—  " 

Altitude   -M    '  no 

Index  error  to  be  applied  OO  30 

By  the  same  watch  at  ^o^  29>''  ]3«  the  sun's  lower  limb  had  the— 
Altitude   Ar 

i'^'^-™  ■  o^sjo 

33  16  30 

87?3S'S'"S.',\V  h'"'^'  "^f/^''  T  ''''  instrument  had  an  azimuth  of 

87  38  30    hom  the  north  by  the  west  at  the  time  of  last  contact. 

2247.  ''^^^^''^^^^^^     Santa  F6  see  Ann.  Eop.  Chief  of  Engineers,  1S79,  page 

(83.) 

[Oregon:  rortlan.l.-Abstnict  Journal  for  July,  by  K.  E.  Hormau,  corpor.al.  Signal  Corps.] 

/I  J-'°  «fP80  began  at  12"  35"  p.  m.  and  ended  at  3"  p.  ui.  Clear  weather  prevailed 
Ineu^-^io  "  T  'P'"-  ^Tfl^'  ^'''"'^^'^  obscuration  the  therm  .rtrr  had 

w  i"l>t    M  ilT"  ''rrr  '•""!l'^'».v  <li""»e<l  and  had  a  resemblance  to 

southern  rim  «    ,     ,i     r^^  f  ><>"  «  small  portion  of  the  sun's  surface,  the 

eoumeiu  imi,  shone  a  lxmi,  ( ho  sliapo  of  a  now  moon. 

(H4.) 

[Oregon:  tTniatUIa-Joumal  lor  July,  by  J.  B.  Welle,  private,  Signal  Cori,s.] 
Atmosphoro  hazy;  eclipse  of  the  sun ;  Iherniomoter  falling  3°. 

[TcxnH :  Austin—Special  report,  by  D.  W.  C.  IJaUor,  Vol.  Obs.,  Sig.  Scr.  (O.  C.  S.  O.  .1527  V.  R.) ) 

w28hSn"?inw?w^«"nh  '"r""^  l.inoonlar  with  protected  lense.s. 

ffivS  and  Cn  lnfnnio^^^  n        *"''rK™l'''  "'6  S'K»al  Service  stations  at 

uaiveaton  and  8aa  Autonio.    Occasionally  interrupted  by  cloudB: 


Ansttn  timo. 

Waahliigton  tiniP. 

First  contact  

h.  in.  f. 

3  20  4r> 

4  :i4  — 
B  :i5  — 

h.  m.  ». 
4  4n 
n  41  — 
6  4a  — 

The  thormonieter  fell  from  OC^  to  88°  Win.l  ^.,,,(1,  r.^^n  i  i  i  * 
[Four  BketchcH  illuBtratiug  progrea^'orcclipIV;'.'.'...-.';";;.';^  ,:;:Tc;n;dSedlU'7.T 
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(86.) 

TTexas-  Belmont  Farm,  near  MeUssa,  CoUin  County.— Meteorological  record  ior  July,  by  T.  M.Scott, 
^  '  Vol.Obs.,  Sig.  Ser.] 

ft.  m.  s. 

First  contact   ^  i  r  ^  ?'  ™' 

Total  obscuration   4  lo      p.  m. 

Reappeared   ^16  ^"^ 

Last  contact   1':'  — P- 


Duration  of  totality. 


0  10 


Skv  to  the  west  was  very  favorable  for  observation.  During  period  of  totality  three 
stars  appeared,  ouo  in  NW.,  one  in  SW.,  and  one  in  SW.  at  higher  elevation.  Not 
a  breath  of  air  stirring  during  the  whole  eclipse.  The  birds  ceased  to  smg,  fowls 
hovered  around  their  roosting-places,  and  an  air  of  stillness  prevailed. 

(87) 

[Texas :  Belmont  Farm,  near  Melissa.-Special  rejjort      T.  M.  Scott,  Vol.  Obs.,  Big.  Ser.  (0.  C.  S.  0., 

Western  sty  clear  except  a  few  fleec^  scattering  clouds.  Perfectly  calm ;  had  no 
Washington  time,  and  gives  local  time  instead.  ^  ^ 

First  contact   !  ! J  i^;;  I'"  ™" 

Second  contact   f  ™' 

Third  contact  i  i^.      P-  ™- 

Fourth  contact   5  lo  —  P-  ™- 

Duration  of  totality  -   60 

During  totalitv  three  stars  appeared ;  one  10°  elevation  in  the  N.  W. ;  one  15°  ele- 
vation in  the  S.  W. ;  one  45°  elevation  in  S.  W.  ^,       x-  i 

[Note.— Gives  a  sketch  of  corona,  which  is  reproduced  with  the  reference  numbers 
and  text  as  No.  26  of  the  accompanying  collection  of  engravings.— C.  A.  ] 

(88) 

[Texas:  Corsicana.— Abstract  Jonxnal  for  July,  by  J.  "W.  Smith,  sergeant.  Signal  Corps.] 

Eclinse  of  the  sun  only  partially  visible  on  account  of  intervening  clouds  a,nd  haze. 
The  first  contact  obscured  by  clouds;  second  and  third  noted  with  some  degree  of 
accuracy,  and  fourth  doubtful,  as  follows: 


Local  time. 

■Washington  time. 

 Stratus  clouds. 

First  observation  

4  20  48 

4  23  19 

5  21  52 

4  19  —  Stratus  clouds. 

5  39  48 

5  42  19 

6  40  52  Time  doubtful. 

Duration  of  totality,  2  mins.  31  sees. 

Aureola  and  corona  not  well  defined.  Dense,  yellowish,  hazy  sky  and  sunset. 
Large  solar  halo  at  3  p.  m.,  not  well  defined. 

(89.) 

[Texas:  Corsicana.-Special  report  by  J.  W.  Smith,  sergeant,  Signal  Corps  (O.  C.  S.  O.,  4357,  Obs.).l 

The  assistants  and  work  were  as  follows : 

Sero-eant  J  W.  Smith  Signal  Service  telescope,  power,  30 ;  contacts  and  time. 

A.  S.  Nowren  C.  E  Astronomical  telescope,  power  110 ;  contacts  and  time. 

H.  K.  Farren'  C.  E.  ,     ,  , 

Prof.  M.  Gumming  -  Sketches  I  to  IV 

Time  signals  were  received  at  Washington  noon,  on  the  28th,  29th,  and  30th. 

Heavy  rain  &om  the  north  commenced  at  12''  35™,  and  ended  at  !•>  20™  p.  m.   H  irst 


890  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


Local  time. 

Washing- 
ton time. 

Second  contact  

ft.  m. 

A.  m.  «. 

Third  contact  

4  20  48 

5  39  4S 

Ponrtli  contact  

4  23  19 

5  42  19 

Duiation  of  totality  I  ^ . . . . . ! !  I !  ^  ]  



5  21  52 
2  31 

6  40  52 

fla.h.;rj„M  KTeX.  UmTomf  °, 

nitely  stated  whether  the  prece     "  ,  he  It  broken  surlace.    [It  is  not  defi- 

withtheBuk-edeyenorby^Xm  tru.'^^^^^^^^^^^^^^^^  '"^^  «r 

Ihe  aureola  or  alorv  aud  roinii'i  w',..-,.  i„.(i>  ,  ;   i  i    i  V 
not  sufficiently  solo  j^nn  s  a    ,  ut  n  sk^^  /"f;^"^'  dolinod  the  latter 

Signal  Service  telescope  aiul  a  m  U  l.V/ '  i  ,,t  ;  ^  ,I  +  ,i  i>'«tnuneuts  used  were  the 
chased  by  Mr.  A.  S.  Nc.wr,',,  l',,,  i  li,  .I'casiou  t'-^l«-'«i^oi>e  «1  a  power  of  110,  pur- 

ii|^S"j,Sxib;v.uurn;::,;I.dl;;i:^^  '^^^  p*''-»ii^r  crescent  of 

[NOTE.-Theso  Cr  si      h^^  «>K'ceeding  to  ality  ;  ligures  HI  and  IV. 

ing  coUection  of  ongra'^^ngs^^^^^^  ^^^^  '^-'ompany- 

(90.) 

fTexas:  Decatur,  Wiso  County.-Spocial  ropoH^byWF.^ 

Washington  noon  signal  received  July  30,  when  watch  was  2  seconds  slow. 
Contacts. 

Washington  mean  tirao. 

I'^irat   A-  »^ 

Second  ...  4  ,«)  5,  p.  ni. 

Third  .    6  ;i6  20  p.  m. 

Fourth  4!>p.  m. 

  b  37  51  p.  m. 

^[IWo  duration  of  totality  was  O-.  3."  29-;  but  this  seetns  likely  to  be  an  error  for  2™ 

the  co'ro;;!:;°'""'^'^'''  '^^^'^^i        ""-^We  to  get  any  cue  to  make  a  drawing  of 

(91.) 

[Toxas:  Bon.son.-Abstract  of  Journal  for  July,  by  U.  Froy.  sorKoant,  Signal  Corp,.] 
wS:'ci;:;;ds;1.3j'Sl^,^j;,^:i^'-^  the  sky  w..  three-Anu-ths  covered 

following  results:  "'"^  contact  and  also  the  last,  witli  the 


V,      """'J  an  iiie  aiternoon. 
1  roni  .(  p.  in.  to  the  conlUl(^nc(•l^ent  of  the  n   i  i.  i 

^"     -     ■  ,  Zui  Uu^^^^^^^^ 

First  contact,  3*' 13™  . "JO"      Hnmi  ii. ......  i        i    ■  . 

Last  contact  51.  Ih'"  io-  as  sm  ^ 

Oroak,Nt  olmcuraliou  "i?  4  i"'  "  ()'  t^'"'"" 
llgbt,  and  tile  star  Venus  sho.u".  I'riKl.ilv' '   1)  iriir^  Vl,\''''.i'        "'''."PPc'^nince  of  twi- 
wcro  tinged  with  prismatic  colors.  '"K  the  alternoou  the  clouds  ovorhen..! 
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(92.) 

[Texas:  Galveston.-Special report  byE.  O'C.  MaclBemey,  sergeant,  SisnalCoi-ps  (O.  C.  S.  0.,  4323  Obs.).] 
Reports  that  the  only  scientific  observations  made  at  Galveston  were  by  H.  C.  I^p- 

ley,  United  States  assistant  engineer;  M.  W.  Shaw  esq.  ;C  apt.  C.  E.  L.  B.  Dav^^^^ 
.Engineer  Corps,  U.  S.  A.;  D.  Shaw,  and  S.  Jones.  According  to  these  observations 
"  the'times  of  contacts  were  :  h  m  8 

HHtZSct iltj: S: 

Time  was  dlteZiued  bV"  a  transit  instrument,  and  the  sun  was  observed  through  a 
good  equatorial. 

[Texas :  Graham.-Abstract  of  Journal  for  July,  by  F.  Shock,  manager  telegrapli  of&ce.] 
The  eclipse  was  attentively  observed  here.    Judge  E.  T.  Hilliard  used  theodolite 
telescope,  ihile  A.  B.  Grant  sketched  the  corona  (Fig.  No.  24  of  the  accompanying  col- 
lection of  engravings).  h  m  s 

First  contact   4  31  43  p.m. 

Second  contact   5  37  50  p.m. 

Third  contact   5  39  50  .m. 

Fourth  contact   6  38  30  p.  m. 

Set  my  watch  on  the  28th  to  agree  with  the  noon  signal  by  telegraph  from  Wash- 

hTuoon  signals  of  the  29th  and  30th  were  received  as  follows : 
On  the  29th  at  12»  0^  23«  by  my  watch. 

On  the  30th  at       0^  56»  by  my  watch.  ^.  ^  «   ^  „.„+n->+  a-nii 

There  mav  have  l>een  an  error  of  5  seconds  m  noting  the  time  of  first  contact  and 
of  10  seconds  in  noting  that  of  fourth  contact,  but  the  duration  of  totahty  was  cor- 

Juiy^SO.— I^have  seen  others  in  the  town  and  vicinity  who  observed  the  duration  of 
totality,  each  afilixiug  it  at  two  minutes.  cs        i  pat 

[The  above  observed  times  seem  to  require  a  correction,    bee  below.— L/.  b-.  j 

(94.) 

FTexas:  Graham,  Young  County  .-Special  report  by  Floyd  Shook,  manager  telegraph  office  (O.  C.  S.  O., 
4489  Obs.).l 


Assistants. 

"Work  arranged. 

r.  Shock   .... 

Kocorded  time  by  Waltham  watch. 

Observed  with  theodolite  telescope  set  upon  a  tripod. 

Sketched  corona  with  naked  eye  and  observed  with  smokea  glass 

Searched  for  stars. 

Location  of  station  is : 
143.52  miles  west  of  Denison  by  telegraph  wire. 
41.28  miles  east  of  Fort  Grifan  by  telegraph  wire. 
27.36  miles  west  ofOld  Fort  Richardson  by  telegraph  wire. 

The  Twin  Mountains  of  Young  County  are  200  yards  northeast  from  the  pomt  of 
observation.    Graham  is  8  miles  Sorth  of  east  from  the  mouth  of  the  Clear  Fork  of  the 

^  Washhilton  time  received  July  28,  29,  and  30.  The  watch  was  on  these  dates, 
respectively,  0  seconds,  23  seconds,  and  56  seconds  too  fast. 

Contacts  occurred  as  follows  : 


Watch  time. 

Washington  time,  as 
corrected  by  0.  A., 
for  the  watch  error. 

h.m.  s. 

4  31  43 

5  37  50 

5  39  50 

6  38  30 

h.  m.  s. 

4  31  14 

5  37  20 

5  39  20 

6  37  59 
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ending  of  the  same  were  correctly  recorded  ^"^^^^^on  of  totality  as  well  as  the 

me-Lo^  S'2.tS?':^srffi^iS:s:;;'/^'^^r     ^  -  - 

ing  coUection  of  engravings]  reproduced  in  No.  24  of  the  accompany- 

(950 

[Texas :  Graha^.-Special  report  by  Plo,d  Shoe.,  manager  tele,^ap.  offlce(  O.  C.  S.  O.,  5582  Obs  )  ] 
tl^an^SrXlSr^^^r  J^^^^^  cTl^  °n 

saltan,  name  nnWn;  he  was  8  miles  ^^ieS^S.^iX 


(96.) 


[Te.as=He„Hetta.-Speoialreportof..XMu.en..a.a,erteIegr.^ 

Of  the  corona  were  made  by  Dr.  M  Harrold  ■  Jl  Irlc  t  i^^r^r  ^^t^opeudent  sketches 
[see  Nos.  22,  21,  20  of  the  a^ccompa^Srcoi^^^^^^^^^ 

$1. 

Had  no  telescope  [one  had  been  sent,  but  did  not  arrive  in  time]. 

Contacts. 

Washington  time. 

First   m.  s. 

Second    4  2.">  lUJ  p.  m. 

Third  5.;i4  52  p.  m. 

Tourth    5  37      p.  m. 

„.   (i  3(5  28  p.  m. 

lo.  '""^  ''^"'^"'"l  ^"""S  ^-^-^^^y  g^^tting  exact  tin.,  imt  adds  .,.0  A,1- 

.Mlo.s,nr„„,„li„^  n„.  „;„„„  n.ls.  1  on     :    '  diagram.    "  Tlir  l,l,„-o',,,,v 

Inoh.T,!  lu,,  ,v,|s|,„i,s  llinMinl,  ll,,.  '  '■I"'''-    I  h:i\o  iiia,!,.  no  c()nvc(  ion.s  ..li  it'"' 

giou  than  auytl.ing  .,l.c.    TuJl^':^a:^Z^":Zi::^  ^  Arctic  ro- 

J         CKM.  „t  clonds  during  1  ho  wliolo  oftlio  oclipso. 

$11. 

rnr.  M.  nanol.1'8  sUctcl.  of  .-..ronn.] 

loHni^J:;,:!';-^"-^ 

Wont  o(l-ll,„i„,,.  ,,„  H„cH.  after  4. 
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[Mrs.  Harston's  sketch  is  reproduced  in  figure  No.  21.    No  notes  accompanied  it.] 
(97.; 

[Texas:  JacksboroT.gh.-Special  report  by  P.  M.  WUson,  corporal,  Signal  Corps  (0.  C.  S.  0.,4314  Ob3.).J 

Wasliington  noon  signal  received  on  28th  ;  at  that  moment  set  the  watch  to  exactly 

^°Wa^iington  noon  signal  received  on  29th  at  lO^  35-  57^  by  the  wat<,li  again  set  tlie 
watch  to  10.36  a.  m.  [Assume  correction  m  Washington  time  to  he +li^  Zi^  I'.—L.  A.] 


Contacts. 

Observed 
times. 

Wasbing'.ou 
time. 

h.  m.s. 
3  13  1 

■■"4  13'2i""' 
5  17  29 

h.m.s. 
4  37  2 

"'5"37'3.'2'"' 

C  41  30 

Large  cumulus  clouds  hanging  over  the  face  during  the  entire  t/^e  Eclipse  ou^^ 
seen  through  rifts  in  the  clouds.    Above  times  not  very  exact,  except  the  third 

''"Iteautiful  silvery  corona  could  be  seen  around  the  edge  and  a  few  lines  were  seen 
to  shoot  out  steadil/to  the  NW.,  beaming  steadily,  not  waving  at  all^^ 

The  planets  Mercury  and  Mars  were  seen,  and  some  stars  were  visible  m  the  nortJi- 

^[No  further  explanation  accompanies  Wilson's  drawing,  which  is  reproduced  in  Fig. 
No.23.— C.A.] 

(98.) 

[Texas:  PUot  Point.-Special  report  by  E.  F.  Keeves,  private,  Signal  Corps  (O.  C.  S.  0.,  4291  Obs.).] 

Sisrnal  Service  station  is  20  miles  from  the  county  court-house.  Observed  with 
S.l.fekl-glals;  aperture,  2  inches ;  power,  (28  ?).  Washington  noon  signal  received 
by  observer's  watch  as  follows : 


Date. 

Watcli  time. 

N"o  sifmal. 
No  sisnal. 
IC  40°  a.  m. 
lO'  45'"  a.  m. 

[Probably  on  the  29th  observer's  watch  correction  on  Washington  time  was  1^  20"'.— 
^"obLved  the  contacts  as  foUows.   The  time  was  recorded  by  J.  C.  Newberry : 

Contact. 

"Watch  time. 

Wasbington 
time. 

3  12  % 

4  17  48 

4  19  30 

5  18  18 

h.  m.  s. 

4  33  2 

5  37  48 

5  39  30 

6  38  18 

[Duration  of  totality  was  therefore  1  min.  42  sees.  -  C  A.  ]  .t,„^  remark  ■ 

[A  sketch  of  the  corona  is  given  in  Private  Reeves's  report  without  further  remark , 
it  isreproduced  in  Fig.  No.  25  of  the  accompanying  collection  of  engravmgs.-C.  A.] 
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(99.) 

Jufce^Lt'SeT  '  »  -«  •'.r.ugW  a,,  p,„ee,  being 

First  contact   h.  m.  s. 

Second  contact...    3  12  2 

Third  contact....    4  17  48 

Fourth  contact....    4  19  30 

  5  18  18 

foteTSng^^^^^^^^^  Clond,at9a.na.,and  inappreciable  rainfall. 

(100.) 

[Texas :  Terrell.-Special  report  by  F.  P.  CIi.e  (0.  C.  S.  0.,  3237  T  E  )  ] 

tions  niake  it  2^  h'.'^Tc.  A.  ]?  '^''^^  "^^         ^Une  MSS.,  although  these  observa- 

^One.ar.isihie4,3olarradii^^K^^^ 
(101.) 

?:  n  [1: 1  yiS^l'r'V,'''' "" """"    »f  -'■». 

2.25  n.  ,M   Kordi  li;iH'(.l,,s,.,ir('d 


2:#,l'',n''  Thf  ;'l>I"'=n-''"w;mVNK.  M„d  NW. 

"■"^I'liciv  \,u>Us  lik,.  .sunset. 


2..^)0 


a  coroii.i 


" "  <lil  VS  Old. 

257  ,.  u.'.';  "•     ,•  ,  ''•''•"'^'^^'^'•■-•---voryu.auysman  rays  like 

3.Wp.       f^"n!:t!^^^^^^  near  tola,. 

p.  ...   Tl,..  ,„„  (1,  i;:,ir  ""rthwoet;  tho  dark  mdo  o„  the  south  and oa«t 

n'^.''s;;;iH'l':';;!;r:;,':'^  • 

(102.) 

(io:{.) 

fWaHlili.Kl.)n'I'„ni|,.rv:  7.\.rt  AVi.lI,,  U'„n  i., 

JiiOhpso  ended  iit  3.20  p.  m. 
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During  the  time  the  thermometer  fell  from  90°  to  84°  ;  eclipse  nearly  total,  only  the 
lower  portion  of  the  sun  being  visible  at  2"^  10™. 

Temperature.  ^ 
  72 

I  ^  ™   86 

2p-m   _  _  78 

9p-™  92 

 64 

Mm..  ---  

(Clear,  and  light  westerly  wind.) 

(104.) 

[West  Indies,  C...:  No.  2  Aguaca^.  |t-t,  H^T^^^^^^^^  ^.a.les  Hass.brin.,  o.s. 

high,  and  totality  would  last  1'"  53«  at  Havana— C.  A.] 

§1.  • 

Original  note  written  out  at  7  p.  m.,  July  29th  :  h  m  s. 

^.    ,       ,    .    4  37  47  local  time. 

First  contact-   ^  „^  ,7 

Second  contact  -■  ^  ^1 

Third  contact   ^  ^' 

Fourth  contact   b  .W  10 

Col^T-i^l^^'So^\^^  from  one  and  a  half  to  two  solar  diameters. 
Color -Silver  white  (interior  halo  of  regular  circular  form,  very  bright) 
sXI'ANDliNES.-Parting  from  edge  of  black  disk  of  moon  (most  oi  them  m 

sketch  (No.  28)  gives  the  general  appear- 
n^.r^^the  ravs  nartin-  from  thi  interior  bright  halo  must  be  thought  to  beexceed- 
Lgly  h^itnot  fLSg^  mass,  but  a  delicate  translucent  iihn,  s.lver-white ; 

"tSlmSrNCES.-Nothing,  absolutely  no 

brtthe  reanneara  of  true  sunlight  was  preceded  by  a  brilhant  glowing  spot  (with- 
JirtradiSTof  beautiful  intensity,  reminding  one  of  that  particular  sP^rk  (French, 
S^-  German,  Mick)  noted  at  the  termination  of  gold  and  silver  assays  (by  cupella- 
tion)  at  the  bottom  of  cupel  on  the  metallic  button. 

Dakknfss  — Durin"-  totality  the  obscuration  was  very  incomplete ;  it  did  not  ex- 
ee?d  ™r  twrnghi'-allowinl  to  read  distinctly  seconds  on  watch  without  turning 
face  to  the  light  of  the  corona. 

^TARS  &c  -I  had  not  any  time  to  devote  to  stars,  &c.,  and  only  noted  a  shooting 
stfr  at  .'btt  7  inchesZm  the  sun,  as  measured  on  a  rule  held  at  18  mches  from  the 
eye^-    The  approximate  direction  or  bearing  was  as  marked  on  the  diagram. 

§  II. 

Additional  remarlcs,  written  August  1. 
The  eclipse  Breeerted  itself  uoder  the  most  favorable  condition,  tor  ohserrrtloB. 

pletely  successful  in  their  observations.  These  commissions  are  still  absent ,  will  le- 
turn  within  a  few  days.  . 

Observed  times.-Two  excellent  watches  (^  seconde  morte)  gave  the  following 
times  [as  before  given]. 


nanaiwoox    y  ^^^g     these  appendices  aroundji^  _____ 

This  corresponda  to  an  angtaar  distance  of  2P.2.— C.  A. 
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v^^^^^^T  owi„g  to.tho  incom 

iiol  'nti  at 


PAT     ir  iractional  part  of  said  prominences?  "'^  "^'o^udi 

coLecMon  oftgrav^  is_  carefully  reproduced  in  Fig.  28  of  the  accompanying 

(105.) 

[Cuba:  Havana,  No.2  Aguacate streot.-Special  «port  Chas.  Hasselbrink,  obs.  Sig.  Ser.  (0.  C.  S.  O., 
onl^Jnlll!''  lltli  September,  I  have  to  state  :  First,  my  sketch  of  the 

(106.) 

[West  Indies:  ^vassa  Island.-Special  report  by  W.  H.  ^  F.  for  the  superintendent  (0.  C.  S. 

Total  eclipse  about  6  p.  m.  v. 
Smi  two-thirds  covered  at  sunset. 
Sky  comparatively  clear. 

ha^v?b?en-a?out^»N^rsL':^^^^  ^^t^tude 
(107.) 

[Wisconsin :  MUwaukee.-Abstract  JouiTial  for  July,  by  S.  W.  Ehode,  sergeant,  Signal  Corps.] 

colleSii  tW?Hlv"^r  ^'f  Tf*^  "^^^^^  astronomical  observatory  of  the  female 

Tbf  fnnnw    n         ^^""^  observations  Avere  made,  as  not  a  cloud  obscured  the  sun 

of^£:  fbser  vatiy       ™  [communicated  ?  J  by  Professor  Farra?  SchTge 

The  chronometer  was  corrected  by  Washington  time  [noon-day  signal]. 

T^.    ,       ,  h.  m.  s. 

First  contact  at   3   39   35  5 

predicted  for  this  locality. 
sun?d^k?°^C:prontrrwLr^  passage  across  the 

S  Far^rsStes^' JrT^""  P'  ^^^^  ^-       ^436,  Misc.  1880),  Prof.  C 

fromX  obser^atory  at  cSct°^^  chronometer  for  the  occasion  by  telegrap^hic  report 
Eacine  Colle-e  Professor  Si;n  J  f  .^'^^^^^^^  "T^"  ^^^"^  by  Professor  Luther,  of 
successfnlly  dai^Jned  the  M^-^C.^nlf'"  ^'^  The  dome  haA'ing  been 

chosen  for  the  chs^was  thi-ee  fee^^n^  tT""  r  f  P^J^^*^''  «^  ^  screen;  the  diameter 


(108.) 

[Wyon,ing  Territory :  Can,p  Ko.  4.-Geological  and  Geographical  Survey  (0.  C.  S.  O.  1951,  Misc.  1880)  | 

TSuZTlToCr:e?s"^^  Samiy-  -  -extern  part  of  Wyoming 

theTen^lorfes;  coZulated  b?S^^  F  y  B^±^''y  G««gf  P^^i^al  Survey  of 
Elliott  Coues,  secretary  in  cSr.e^  S'r;^^!!:.",*"'  '^^J>  D^. 


Observer. 

Instruments. 

Observed 
durations  of 
totality. 

A.  D.  Wilson  

James  Eccles  

Telescope,  large  theodolite.... 

m.  s. 
2  27.6 

W.  H.  Holmes  

bmolied  glass  only  .. 
glasT^"  °^  ^""^^  theodolite  and  smoked' 

2  26 
2  27 
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The  telescope  of  the  large  theodolite,  focal  length  of  ahout  24  inches;  aperture, 
1.5  inches ;  power,  90 ;  field  1°.  „   ,     ,      .    n  .in 

The  telescope  of  the  small  theodolite,  focal  length  of  ahout  20  inches;  aperture,  1.2 


inches;  power,  50?;  field  lo.5. 
The  location  of  the  station  Camp  No.  4  is  approximately— 

Latitude  north  -  /nloQ/lo'' 

Longitude  west  -----    109°  9  p. 

Altitude   7,300  feet 

Mr  W  H  Holmes  also  made  a  small  sketch  in  water-colors,  which  is  reproduced  as 
sketch  No.  6,  of  the  accompanying  collection  of  engravings,  and  iu  reference  to 
which  he  has  given  the  following  note : 

The  sketch  presents  the  appearance  of  the  corona  as  seen  through  the  small  theodonte 
(field  10.5;  power,  50?) ;  smoked  glass  was  placed  in  front  of  the  ohject  glass  when 
observiag  contacts,  but  not  when  observing  the  corona.  The  sun  was  surrounded  by 
minute  pencCs  of  light  that  played  rapidly  to  the  left  and  right  disappearing  and 
reappearing;  these  pencils  of  light  were  very  minute  and  quite  brilliantly  colored 
with  aU  the  colors  of  the  spectrum.  The  groups  of  rays,  as  at  B  and  C,  were  not  con- 
stant in  length  and  conspicuousness,  but  were  so  in  position ;  these  rays  were  parallel 
or  very  slightly  inclined. 

At  A,  B,  and  C  the  sketch  represents  the  rays  and  colors  very  nearly  as  seen ;  tne 
rest  of  the  sketch  is  approximate,  but  gives  the  correct  effect.  The  length  of  the  rays 
at  B  was  about  three-fourths  the  solar  diameter.  No  red  protuberances  or  mounds, 
and  no  sudden  shades  of  light  were  noticed. 


CHAPTER  IV. 


GENERAX,  RESULTS. 


A.  — Condition  of  the  weather.  1  E.— Temperature  changes  dnrmg  the  eclipse. 

B.  — Observations  of  contacts.  F— Observations  ot  shadow  bands  and  fringes. 
C  —Observations  of  duration  of  totality.  G.— Observations  and  sketches  of  the  corona. 
D  Geographical  positions  of  stations.  1  H.— Brightness  of  the  corona. 

^ INTRODUCTORY. 

It  is  not  designed  in  the  present  work  to  do  much  more  than  to  merely  present  a  colla- 
tion of  the  observations  upon  such  of  the  phenomena  and  features  of  the  eclipse  as 
have  excited  especial  interest.  After  the  completion  of  the  manuscript  of  this  chap- 
ter, I,  on  November  11,  1880,  for  the  first  time,  had  opportunity  to  examine  fully  the 
great  work  of  A.  C.  Ranyard,  pubhshed  a  few  months  before  as  vol.  xli  of  the 
Memoirs  of  the  Royal  Astronomical  Society  of  London,  under  the  modest  title  of 
Olservations  made  during  Solar  Eclipses,  and  iu  which  the  learned  author  has  brought 
together  and  analyzed  all  the  observations  of  any  value  that  had  been  made  hefore 
1878.  The  reader  may  therefore  now  refer  at  once  to  Ranyard's  volume  instead  of  hav- 
ing to  search  laboriously  for  such  earlier  observations  and  explanations  as  he  may 
need  for  study  and  comparison  with  the  results  of  the  observations  of  the  eclipse 
of  1878,  as  detailed  ia  the  preceding  and  present  chapters. 


CONDITION  OF  THE  WEATHER. 

A  general  account  is  given  in  Chapter  I  of  the  studies  made  preparatory  to  the 
eclipse,  in  order  to  determine  approximately  what  locality,  if  any,  might  be  expected 
to  offer  fair  prospects  of  good  observing  weather,  and  the  percentages  of  favorable 
chances  are  given  in  detail  in  Document  I,  Chapter  1. 

It  will  be  interesting  to  compare,  in  a  general  way,  the  agreement  of  these  predic- 
tions withthe  weather  actually  experienced  on  July  29. 

The  accompanying  map,  showing  the  path  of  the  eclipse  and  the  locations  of  the 
seventy  stations  whose  reports  are  published  in  Chapters  II  and  III,  also  shows  the 
wind  and  weather  reports  made  simultaneously  throughout  the  country  at  4.35  p.  m., 
Washington  time,  July  29 ;  and  which,  therefore,  very  fairly  represent  the  weather 
prevailing  during  the  eclipse,  since  totality  occurred  at  4'^  50°>,  Washington  time,  in 
British  Columbia,  and  ended  about  6  p.  m.,  Washington  time,  in  the  West  Indies. 

57  sia 
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lu  order  to  reduce  to  percentages  and  compare  the  predictions  with  the  actual 
weather,  the  following  table  was  compiled,  which  relates,  however,  strictly  to  the 
path  of  totality: 

Weather  within  the  path  of  totality. 


State  or  Territory. 


1° 


lis 


Colorado  , 

Indian  Territory  . 
Texas  


The  second,  third,  and  fourth  columns  give  the  average  data  from  the  table  in  Chap- 
ter I,  Document  I,  for  stations  within  the  path  of  totality ;  the  fifth  column  gives  the 
estimated  average  area  of  the  favorable  weather  actually  experienced  within  that 
State  on  July  29. 

The  small  percentage  expected  for  Colorado  is  due  to  the  fact  that  in  that  State  in 
July  and  August  the  afternoon  hours  are  those  in  which  cumulus  clouds  and  light 
rains  occur.  The  unexpectedly  favorable  weather  that  was  actually  experienced 
seems  to  have  been  due  to  the  advance  southward  of  an  extensive  area  of  cool  dry 
air,  which,  however,  had  not  extended  so  far  as  to  prevail  throughout  Texas,  in  the 
greater  part  of  which  State  the  weather  was  unfavorable. 

The  general  average  of  the  figures  in  the  last  two  columns  of  the  preceding  table 
shows  that  taking  the  whole  path  of  totality  in  one  comprehensive  view  we  should 
have  expected  80  per  cent,  of  its  area  to  have  been  favorable  for  the  observations  of 
the  sun,  whereas  the  percentage  actually  experienced  was  76.  Texas  and  Indian  Terri- 
tory fell  below,  wMle  Colorado  surpassed-  aU  anticipations;  a  change  that  was  emi- 
nently favorable  to  astronomical  progress. 


OBSERVATIONS  OF  CONTACTS, 

As  far  as  possible,  the  observed  times  of  contacts,  given  in  Chapter  III,  have  been 
corrected  for  errors  of  watches,  and  the  resulting  Washington  times  are  given  in  the 
following  table. 

Those  observers  have  been  omitted  from  this  table  for  whose  observations  we  have 
no  means  of  reducing  the  observed  watch  time  to  Washington  mean  time,  but  these 
latter  observations  are  utilized  in  section  C  in  compiling  the  table  of  observed  dura- 
tions. 
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C. 


OBSERVATIONS  OP  DURATION  OF  TOTALITY. 

Tho  following  table  compiled  from  Chapter  III  gives  all  the  individnal  observations 
of  duration  of  totality  that  have  been  reported.  To  a  certain  extent  some  of  these 
may  contribute  to  the  exact  location  of  the  limits  of  the  path  of  totality,  and  by  so 
much  contribute  to  increase  the  accuracy  of  astronomical  tables,  but  as  a  general 
rule  these  figures  are  liable  to  all  the  uncertainties  that  attend  observations  made  by 
persons  inexperienced  in  the  use  of  astronomical  instruments: 

Duration  of  totality. 


Pike's  Peak  Summit . 

 do  

Colorado  Springs  

 do  

 do  

 do  

Manitou  

Lake  House  

Four  Mile  

Monument  


S.  P.  Langley. 

 do  

F.  H.  Loud  ... 
J.  H.  Kerr.... 


Elit  Carson    

Soutli  Pueblo  

FortSai  

Lake  Charles  

Virginia  City  (1)  

Virginia  City  (2)  

Virginia  City  (3)  

Virginia  City  (4)  

Virginia  City  (4)  

Virginia  City,  OldBaldy  (5). 

Belmont  Farm  

Corsicana  

Decatur  


Graham   

,  do  

8  miles  northwest  of  Graham . 

Henrietta  

 do  

Pilot  Point  

Terrell  

Havana   

Navassa  

Camp  No.  4  

.....do  

 do  


"W.  W.  Nichols  . 

P.  Curtis  

M.  Wilev  

E.  P.  Beecher  . . 
Mr.  Ainsworth  . 

0.  Branham  .... 
E.  S.  Nettleton . 
John  M'Cann  . . . 
W.  Meyer  


H.  Schmallhausen  . 
"W".  H.  Buttermore. 

H.  N.  Blake  

T.  M.  Scott  

I.  W.  Smith  

"W.  E.  Garver  

E.  T.  Hilliard  

F.  L.  CaldweU  

Unknown  

J.  J.  Mullen  

M.  Harrold  

E.  F.  Keevea  

F.  P.  Cline  , 

Chas.  Hasselbrink.. 

W.H.  W.  J  

A.  D.  Wilson  

James  Eccles  

W.  H.  Holmes  


160 
160 
161 
162 
165 
161.7 
75 
164 
179 


157 

150 

102 

134? 

113  3 

114 


may  be  5 


5-inch  equatorial. 

do. 
Naked  eye. 
2-inch  telescope. 
Naked  eye. 
Naked  eye. 
Field  glass. 
Naked  eye. 
Naked  eye. 
Naked  eye. 
Small  telescope; 

sec.  too  much. 
Naked  eye. 
Small  telescope. 
2.inch  telescope. 
Naked  eye. 
2-inch  telescope. 
Field  glass. 
2-inch  telescope. 
Field  glass. 


Field  glass. 

Naked  eye. 

2  inch  S.'  S.  telescope. 

S.  S.  glass  and  naked  eye. 

Small  telescope. 

Naked  eye. 

Naked  eye. 

Naked  eye. 

Naked  eye. 

2  inch  S.  S.  telescope. 

Naked  eye? 

Field  glass. 

Unknown. 

1.  5-inch  telescope. 

Naked  eye. 

1. 2-inch  telescope. 


*  At  sunset  the  sun  was  two-thirds  covered;  totality  occurred  about  6  p.  m.  local  time  or  5''52 
Washington  time. 

GEOGRAPHICAL  POSITIONS. 

It  will  be  found  convenient  for  reference  to  have  the  latitudes  and  longitudes  of  aU 
the  stations  occupied  by  the  observers  collected  together  as  in  the  following  table, 
where  the  stations  are  arranged  by  States,  with  the  references  to  the  original  docu- 
ments published  in  Chapters  II  and  III. 

For  the  majority  of  these  stations  the  locations  are  but  approximate  and  the  author- 
ities are  given  in  the  last  column,  so  that  any  systematic  corrections  can  be  hereafter 
applied.  When  the  location  is  fi-om  a  map  or  chart  on  which  is  given  the  position  of 
some  neighboring  astronomical  station,  the  location  of  the  latter  is  also  given,  since  it 
is  presumed  that  upon  it  depends  the  adopted  charting  of  the  smrounding  region. 
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Among  the  authorities  most  frequently  quoted  in  this  t^ble  are  the  following  ^dz  : 
Coast  Survey.    Annual  reports  of  the  Superintendent  of  the  United  States  Coast 

^"lIght-House  List.    List  of  light-houses,  &c.,  corrected  to  J anuary  1, 1879.  Wash- 

'""f^HEESs  SXJKVEY.  United  States  Geogi-aphical  Surveys  west  °f  lOJth  mejdian ; 
Lieut.  G.  M.  Wheeler,  Corps  of  Engineers,  in  charge.    Annual  reports  m  the  Annual 

Lieut  E  H.  Euffner,  Corps  of  Engineers,  in  charge.  Annual  reports  m  the  Annual 
\^^?G?K?S  1^^^.  ^eSSous  and  surveys  Military 

Capt.  James  F.  Gregory,  Corps  of  Engineers,  m  charge.    Annual  reports  m  the  Aiinual 

^S^^ee^^smSSvI^'S^^^^^^^^^  compiled  in  the 

''''il^^^'sf^S.^l'tt^^^  Geographical  Survey  of  the 

TerXrfes,  under  the  Interior  Department,  1868-1879 ;  F.  V.  Hayden  in  charge.  Also 
the  Atlas  of  Colorado,  1878,  included  in  the  publications  of  that  office 

Of  course  the  positions  read  off  from  maps  refer  to  the  centers  of  circles  that  are 
given  thereon  as  the  locations  of  towns  In  general  we  have  no  data  that  e^Jl^ 
us  to  refer  to  the  exact  locations  of  the  observers  who  may  have  been  5  or  10  miles 

'''TwIZdTstrrfrS^^^^  given  from  miscellaneous  sources,  but  generally  depend 
on  those  adopted  by  Gardner  or  Wheeler  or  by  the  Signal  Service. 

Geographical  positions  of  stations. 


State  and  locality. 


ARIZONA. 

Camp  Grant  


Camp  Verde . 


Tuma  

BRITISH  COLUMBIA. 


New  "Westminster. 
Fort  Langley  ..... 


CALIFORNIA. 


Campo  

Los  Angeles. 


Longitude 
-west  from 
Greenwich. 


32  36. 9 
34  34.3 
32  42.2 


39  25.3 

40  10.6 
38  35.2 
36  39.6 


San  Gorgonio   33 

Santa  Cruz   ^ 


COLORADO. 


Colorado  Springs  (1)  

Colorado  Springs  (2),  Mani- 
tou. 

Colorado  Springs  (3),  Lake 

House. 
Colorado  Springs  (4),  Four 

mile. 

Colorado  Springs  (5),  Mon- 
ument, 

Colorado  Springs  (6)  

Pike's  Peak  Summit  

Denver  (Ainsworth)  ■ 

(C.  A.  Toung)  


110  56.4 

111  53 
114  36.9 


50.5 

104 

49.5 

51.8 

104 

54.7 

49.5 

105 

0.4 

49.6 

105 

15 

5.6 

104 

49 

48 

104 

49 

50.5 

105 

2.4 

46.0 

104 

59.6 

43.4 

104 

58.1 

6, 300 
10,  230 


Latitude  by  sextant,  "Wheeler's  sur- 
vey, 1873.  Longitude,  map  Engi- 
neers, 1879. 

Latitude  hy  sextant.  Wheeler's  sur- 
vey, 1871.  Longitude,  approximate, 
1871. 

Engineers'  map,  1879. 


Engineers'  map,  1879. 
Ileiidezvous  camp.  Wheelers  sur- 
vey, 1875.  ^ 
Communicated  by  the  observer.  Dr. 
J.  B.  Trembley,  probably  from  Coast 
Survey  maps. 
Engineers'  map,  1879. 
Do. 
Do. 
Do. 

Light-house  at  entrance  to  Harbor. 
fSee  Coast  Survey  Kep.,  1868,  p, 
234.) 


Communicated  by  Prof  E.  H.  Loud, 
depend  on  the  astronomical  sta- 
tion occupied  by  G.  W.  Dean,  of 
the  Coast  Survey,  1873. 


14, 147  I  Hayden's  surveys,  1873. 
5  300   )  Communicated  by  the  observers  and 
5  400   >    depend  on  Dean's  Coast  Survey 
I  S    station.  1873. 
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Geographical  positions  of  stations— Contmned. 


State  and  locality. 


COLOKABO— Continned. 


Kit  Carson  

South  Puoblo  

Summit  District : 

1)  Little  Annie.  

2)  South  mountain . 

3)  Summit  


4)  Belleview.. 

DAKOTA. 


Bismarck  

'Foit  Abraham  Lincoln. 


Keyi 


Indianapolis 
Vevay  


DfDIAN  TEEEITOEY. 

Fort  sm  


IOWA. 
Bopnesboro  


Dodge  City.. 
Empire  City. 


Leavenworth   

Fort  Leavenworth. 


Tort  Leavenworth . , 

KENTUCKY. 

Louisville  

LOUISIANA. 

Lake  Charles  

MICHIGAN. 

Detroit  


MISSOURI. 

Frankford  


Old Baldy  .... 
Virginia  City . 


37  26 
37  27 
37  27 


24  33. 


Longitude 
west  from 
Greenwich. 


42  4.7 


30  12.: 


42  21. 


106  36 
106  36 
100  36 


11,  260 

12,  500 
12,  748 


Authority. 


Engineers'  map,  1879. 
Wheeler's  surveys,  1873. 

JHayden's  triangulations   and  oh- 
i    servers'  references. 
Hayden's  survey.  Wilson's  triangu. 
latiou  communicated  by  the  obser- 
ver  m  1877, 1878. 

surveys,  chart  61  D. 


Lake  Survey,  Safford's  pier,  1873. 
Ludlow's  surveys,  1874. 


Harbor  light-bouse,  southern 
of  town,  TJ.  S.  Coast  Survey. 


Engineers'  map,  1879. 
Communicated  by  the  observer,  C.J. 

Boemer. 
Engineers'  map,  1879. 


Engineers'  map, 


Engineers'  map,  1S79. 


Engineers'  map,  1879. 

Nicholson  Post-route  map  of  Kansas, 

1879,  allowing  77°  0'  for  longitude  of 

"Capitol." 
Signal  OfSoeandEngineers'map,  1879. 
Euffner's  observatory  of  1871.  (See 

Keport  Chief  En^eers,  1872,  p. 

Engineers'  map,  1879. 


Engineers'  map,  1879. 


Engineers'  map,  1879. 


Latitude  from  Engineers'  map,  1879, 
longitude  of  new  Lake  Survey  ob- 
servatory. EeportiChiefEngineers. 
1871,  p.  1014,  &c. ;  1872,  p.  1052,  &c. 


Engineers'  map,  1879. 


"Wheeler's  survey,  astronomical  sta- 
tion, 1873.  (See  W.  G.  S.  Reports, 
vol.  ii,  p.  488. 

Wheeler's  survey,  Elag  staff,  1877. 

Geodetic  connection  with  Bozeman, 
1873.  W.  G.  S.  Keports,  vol.  ii,  491. 

Hayden's  survey ;  Gannett's  report. 
(Ann.  Kep.  Hayden's  survey  for 
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state  and  locality. 


NEBRASKA. 

Clear  Creek  


SBVADA. 

Winnemucca  


KEW  HAMPSHIRE. 

Auburn  

NEW  MEXICO. 

Fort  Bayard  


Silver  City  

OREGON. 


Portland . . . 
The  Dalles. 


Corsioana  

Decatur  

Denison  

Galveston  

Graham  

Henrietta  

Jaoksboro   

Fort  Kiohardson . 


Coalville. 
CoalviUe. 


Latitude. 


WASHINGTON  TERKITOKY. 

New  Fort  Walla  Walla . . . 
Sfsw  Port  WaUa  Walla . . . 


Old  Fort  Walla  WaUa. 

WEST  INDIES. 

Havana  


WISCONSIN. 

Milwaukee  

WYOMING  TEKRITORT. 

Camp  No.  4  


Longitude 
west  from 
Greenwich. 


Altitude, 
feet. 


48.5 
18.3 
16.4 
44.9 
12.1 


40  54.5 
40  53.5 


23  9.4 

18  25 


111  26.0 
111  25 


82  21.5 
75  0 


4, 355 


Authority. 


Communicated  by  the  observer. 
Do. 
Do. 

Engineers'  map,  1870.  Altitude  by 
the  Signal  Office. 


Wheeler's  survey,  astronomical  mon- 
ument, 1873. 


332    Communicated  by  the  observer. 


Wheeler's  survey,  aatron.  monu- 
ment. Report  Chief  Engineers, 
1879,  p.  2,059. 


Engineers'  map,  1879. 
Wheeler's  survey,  astron.  station, 
1878. 

Engineers'  map,  1879. 
Engineers'  map,  1879. 


Engineers'  map,  1879. 
Communicated  by  the  observer. 
Engineers'  map,  1879. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Lake  Survey,  Report  Chief  Engi- 
neers, 1877,  p.  1132,  &c. 
Engineers'  map,  1879. 
Do. 


Center  of  town;  communicated  by 
Wheeler's  survey. 

Observer's  station  from  data  commu- 
nicated by  him. 


Engineers'  map,  1879. 
Wheeler's  survey,   astron.  station, 
1878. 

Engineers'  map,  1879. 


Lieut.  E.  M.  Greene,  U.  S.  N.,  Morro 

Light-house. 
Colton's  Atlas  


Engineers  map, 


Hayden's  surveys,  1878.  Approxi- 
mate location  communicated  by 
A.  D.  Wilson. 
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While  the  locations  given  in  the  preceding  table  may  be  accurate  enoutrh  for  most 
purposes,  yet  it  may  at  some  time  become  desirable  to  know  soSiS  the  author 
ity  upon  which  the  lonffitudea  anrl  InfUnrl^^  voc+  ^i.  ' 


-^"^^y  ill;  Bome  ume  oecome  aesirable  to  know  somethimr  of  the  anther 
ity  upon  which  the  longitudes  and  latitudes  rest,  and  therefore  tCfollowLSdi" 
iZtV^^"'°'^*'•'''l■^''^^''°  «°mpiledfrom  which.  Weed,  corrections  propeT  to  be^^^^^^ 

tteXiitorles  ^i^'F^vT  ^'^P-*-?-*:  "Geological  and  Ge'olialhTcal  SiS?e^  of 

the  references  to  original  results  of  geodetic  and  asionomical  woT  as^STn  Se 
foUowing  pages,  will  afford  a  basis  of  judgment  as  to  the  perfect  a^curafy  of  the  re! 

thite?  stofef  hf  longitudes  which  has  since  1846  been  extended  throughout 
A,l^^  ■  ^^^t'^^^y  t'le  joint  labors  of  the  Coast  Survey,  Naval  Observator#  and 
wft,Se^rw;.!'  ""T  «f  ^«f^9t°"ly  connected  with  Greenwich  and  Spe^'The 

servations^.lLv'^^^ 
Sant^nTfstonoLPcal^^^^^^^^^^ 

tt^CotTs^r'  n  f  P^en*  -  a  pr^^^^^^  IT^of 

^rv?;rof  Whee^^^^^^  ^'"^  ^^^f  ^  reportTof  the 

BLiiveys  oi  wneeier,  ilayden,  &c.,  it  has  been  uniformly  retained  in  this  present  pTinr^ 

Naval  Obs  rvatory  andJh:VautS  llln^c  o'ffiTe  "  The  ^0^^^^ 
value  will  be  found  in  Coast  Survey  Eeport  for  1872,  appendix  Na  13  "  pJelhni^arv 
Eeport  on  the  determination  of  Transatlantic  Longitudes%y  jT  E  Hil^ardlsS 

bv  T  F  ml^^  *     determination  of  1872,  with  a  review  of  previous  determinations 

SirthX«.T^^^^^^ 

wl^Wto;,  OW^^^^  Observatory  dome,  west  of  Greenwich        2  ImSs 

Washington  Observatory  dome,  west  of  Cambridge,  0  23  41.11   5   8     12  09 

rori^'^nt*fiL^/*n®  astronomical  work  and  results  of  the  surveys  of' the  Enffineer 
?heKw1n7pTa:S*''°''  under  Lieut.  Geo.  M.  Wheeler,  will  befLnd  principal  L 

2  GeZrnU.i?nT*«r^       5^^'^  of  Engineers,  U.  S.  A.,  1868  to  date,  8vo. 
4to:,  1877.  ^         surveys,  &c.,  with  atlas,  Lieut.  Geo.  M.  Wheeler  in  charge,  vol.  II., 

ti^^'t^mkZflS:^^^  co-ordinates  of  the  primary  sta- 

cia^lh%W  rflbe^L^olo^f  ^1  "^"^  '^"^^y^  °^        Interior  Department,  espe- 

report  of  the  U  I  feoSf  and  of  tr'^fr^i"  ^'Z-^^^^'  ^'^^ 

ritories,"  iu  the  "Atlas  o^rnwli/^;^''  T^t^^'^^f^  ^^^^g®  Bnvrejs  of  the  Ter- 
under  the  interior  Department  "     '   ^^'^  "^^lletm  of  the  Geological  Surveys 

eqSn,"Te  correctiorfoJ^  a  revisio/and  correction  for  "personal 

believed  to  amoTt  to  0^2  -  3"  o  S.^h^^  been  neglected  even  when  it  was 

of  the  interchange  of  obs^vers  ho.  ^Ln     .T*'""!  'f^'^^® 
field  operations  of  th'e  longitude  campa?gnr  practicable  in  the 

COLORADO. 

Colorado  Spnngs,  Dean's  Pier,  1873: 

Latitude   o    1  u 

Longitude..                                                  -   38  50  0.3 

Altitude....    104  49  7.6 

 '   5,990  feet. 
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This  determination  of  longitude  depends  upon  that  assumed  for  Omaha,  Neb.,  hut 
the  details  of  the  work  have  not  yet  been  published,  so  far  as  I  know  (see  Coast  Sur- 
vey reports  1873,  page  44,  and  1874,  page  64).  The  above  latitude  and  longitude  have 
been  adopted  as  a  "primary  standard"  in  the  surveys  under  Dr.  F.  V.  Hayden  (see 
Gardxier's  report  on  geodesy,  1873,  and  Wilson's  report  on  geodesy,  &c.,  1877,  in  Hay- 
den's  bulletins  of  sur-^eys,  &c.).  The  positions  of  the  eight  points  occupied  by  Prof. 
F.  H.  Loud  and  his  assistants  have  been  by  him  carefully  referred  to  Hayden's  primary 
standard  with  results  as  before  given. 

Another  point  in  Colorado  Springs,  occupied  also  in  1873  by  Dr.  F.  H.  Kampf, 
astronomer  to  Lieut.  Geo.  M.  Wheeler's  surveys  west  of  the  100th  meridian,  was  by 
him  determined  as  follows  (see  pages  69  and  79  of  Kampf  and  Clark's  reports  on  pri- 
mary astronomical  determinations  in  1874) : 

Colorado  Springs,  Kampf 's  Pier,  1873 : 

o     /  /' 

Latitude   38  49  41.67 

Longitude   104  49  15.10 

Altitude   6,009.7  feet. 

The  several  steps  in  this  latter  determination  of  longitude  appear  to  be  as  follows : 


West  of  Green- 
wich. 

■Washington  Naval  Observatory,  west  of  Grreenwich  

Salt  Lake  City,  Mormon  Observatory,  west  of  "Washington  (see  below 

h.  m.  s. 

2   19  22.74 
0   28  17.852 

h.  m.  s. 

5  8  12.12 

7    27  34.86 

6  59  17.008 

Colorado  Springs,  Kampf 's  Pier,  east  of  Salt  Lake  City  (see  Kampf 's 
report,  pp.  69  and  79;  

The  location  of  Kampf 's  Pier  was  about  650  feet  distant  from  the  freight  depot  of 
the  Denver  and  Eio  Grande  Eailroad  and  is  marked  by  a  permanent  monument. 

Denver. — A  point  in  this  city  was  occupied  in  1873  by  G.  W.  Dean,  of  the  U.  S. 
Coast  Survey,  who  determined  his  position  to  be  as  follows : 


Dean's  Pier,  at  Denver :  o    i  n 

Latitude   39  45  21.8 

Longitude   104  59  33.5 

Altitude   5,240  feet. 

He  also  determined  by  geodetic  connection  the  following : 

Cupola  of  the  Denver  High  School:  °    '  " 

Latitude   39  45  0.7 

Longitude   104  59  33.5 


The  details  of  this  work  have  not  yet  been  published,  so  far  as  I  know.  Approxi- 
mate locations  are  given  on  page  64  of  the  Coast  Survey  report  for  1874.  The  preced- 
ing figures  are  given  as  adopted  by  Gardner  in  the  geodetic  work  of  the  surveys  under 
Dr.  Hayden. 

A  point  in  Denver  was  occupied  in  1872  by  Professor  T.  H.  Safford,  in  connection 
with  Lieutenant  Ruffner's  surveys  and  explorations  in  the  department  of  the  Missouri. 
(See  report  of  Chief  of  Engineers,  1873,  page  1240.)  He  determined  the  location  of 
his  observing  pier  as  follows : 


Saiford's  pier,  near  tlie  Denver  and  Eio  Grande  Eailroad  depot :  o    '  // 

Latitude  ,   39  45  21.68 

Longitude   104  59  35.05 

By  geodetic  connection  he  also  determined  the  following  : 

Flag-staff  IT.  S.  Branch  Mint:  °     '  " 

Latitude   39  45  1.8 

Longitude   104  59  41.55 

The  eclipse  observer,  Mr.  Ainsworth,  seems  to  have  been  located  about  21".9  south 
and  0".0  east  of  Safford's  pier,  whence 

Mr.  Ainsworth's  location,  July  29 :  o    '  " 

Latitude   39  44  59.8 

Longitude---   104  59  35.0 
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Tho  details  of  the  steps  in  the  above  longitude  for  Saiford's  pier  may  be  gathered 
from  the  reports  of  the  Chief  of  Engineers,  as  follows : 


WasliiDgton  Naval  Observatory  dome,  west  of  Groeuwich  ("Washing- 
ton Naval  Observatory,  observations  1871)  

New  Lake  Survey  Observatory  at  Detroit,  east  transit  jiier,  west  of 
"Washington  Naval  Observatory  dome  (report  Chief  ol  Engineers, 
1871,  p.  1017;  1872,  p.  1053)  

EufFner's  Observatory  at  Fort  Leavenworth,  west  of  Lake  Survey 
Observatory  at  Detroit  (report  Chief  of  Engineers,  1872,  p.  1118) . .  - 

Safford's  Pier  at  Denver,  west  of  observatory  at  Fort  Leavenworth, 
by  direct  and  indirect  determinations  (report  Chief  of  Engineers, 
1873,  p.  1241)  


24  0.12 
47  27. 11 


5-32  12.  24 
6  19  39.  35 


Four-mile. — The  position  of  the  observer  at  this  station  was,  according  to  Profes- 
sor Loud's  report,  eleven  miles  west  by  north  from  Pike's  Peak,  and  the  correspond- 
ing latitude  and  longitude  would  be  38°  49'. 6  north,  105°  15'  west,  as  already  given. 
This,  however,  also  corresponds  nearly  with  "  Eiggs'  Eanche,"  as  laid  down  on  Hay- 
den's  Atlas  of  Colorado,  and  whose  position  as  read  off  therefrom  is  38°  48'. 8  north, 
105°  14'.6  west. 

Monument. — If  the  observer  was  stationed  at  Monument  City,  then  the  position  of 
this  place  as  read  off  from  Hayden's  Atlas  would  be  required  ;  this  is : 

Monument  City : 

o  I 

Latitude   39  5.5 

Longitude   104  51.  81 

Altitude   6,  356  feet. 

The  altitude  here  given  is  that  ascribed  by  Gardner  to  the  track  at  the  railroad  sta- 
tion. 

The  eclipse  observer  is  said  to  have  been  three  miles  east  of  Monument,  or  in  lon- 
gitude 104°  48'.4. 

One  of  Gardner's  geodetic  monuments  or  triangulation  stations  is  laid  down  on 
Hayden's  Atlas  as  about  four  miles  southeast  of  Monument  City,  and  may  have  been 
introduced  by  Professor  Loud  under  the  title  Monument. 

Pike's  Peai£  Summit. — The  primary  triangulation  monument,  a  pile  of  stones 
erected  by  Gardner  in  1873,  on  the  summit  of  Pike's  Peak,  was  by  him  determined 
geodetically  as  follows : 

Pike's  Peak  Summit,  Gardner's  monument : 

O      I  II 

Latitude   38  50  27.3 

Longitude   105   2  25.6 

Altitude  1   14, 147  feet. 

This  rests  on  triangulation  to  Denver  and  Colorado  Springs,  and  therefore,  I  pre- 
sume, on  the  astronomical  positions  of  these  stations  as  determined  by  the  Coast  Sur- 
vey and  adopted  by  Hayden's  survey. 

The  northwest  corner  of  the  Signal  Service  station  was  by  him  determined  to  be 
169  feet  north  53f°  west  of  this  monument,  or 

Pike's  Peak  Summit,  Signal  Service  station : 

o    '  " 

Latitude   38  50  28. 1 

Longitude   105   2  26.9 

The  equatorial  telescopes  of  Professors  Abbe  and  Langley  were  stationed  about  50 
feet  north  of  this  northwest  corner,  or  as  follows : 

Pike's  Peak  Summit,  eclipse  equatorial: 

Latitude....   38  50  28.5 

Longitude   105   2  27.0 

Pike's  Peak  Summit  was  also  occupied  by  Lieutenant  Berg:land,  of  Wheeler's  sur- 
vey, as  a  triangulation  station  in  1874,  and  the  resulting  position  is  given  as : 

Pike's  Peak  Summit,  geodetic  station : 

Latitude   38  50  23. 25 

Longitude   105   2  24. 66 


•  J 
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It  appears  probable  that  tlie  point  to  whicli  tMs  determination  refers  is  identical 
■with  the  monument  called  Gardner's  monument  in  the  preceding  part  of  this  report. 

South  Pueblo. — Stations  in  either  South  or  North  Pueblo  have  been  occunied  by 
Euffher's,  Wheeler's,  and  Hayden's  explorations  respectively ;  these  towns  are  sepa- 
rated by  the  Arkansas  Eiver.  The  location  given  in  Hayden's  Bulletin,  vol.  iii,  p. 
714,  is : 

'Hayden's  survey,  geodetic  station : 

O        I  II 

Latitude   38    16  36 

Longitude   104   33  38 

Altitude   4,713  feet. 

It  is  believed  that  this  station  was  in  North  Pueblo. 

The  locations  determined  by  the  surveys  of  the  Army  Engineer  corps  are  as  follows : 


West  of 
Greenwich. 

Safford's  Pier,  at  Denver,  west  of  KnfBier's,  Fort  Leavenworth  (September 
and  October,  1872.   See  Report  Chief  Engineer,  1873,  p.  1241)  

EufEoer's  Pier,  at  South  Pueblo,  east  of  Safford's,  at  Denver  (September, 
1872.    See  Report  Ctiief  Engineer,  1873,  p.  1249)  

Indirect  determinations  via  Denver  and  direct  from  Tort  Leavenworth, 

h.    TO.  8. 

0   24  0.12 
0  47  27.11 

0  40  18.99 

0     1  3L23 

h.  m.  s. 

5  32  12.24 

6  19  39.35 

6   59  58.34 
6   58  27.11 
6   58  27.16 

The  latitude  of  the  post  occupied  by  Ruffiaer  in  1872  was  determined  by  Lieut.  G. 
M.  Wheeler  in  1874  after  rebuilding  it  (see  Report  of  Chief  of  Engineers,  1875,  p. 
928),  asfoUows: 

Latitude  of  Raffher's  post,  South  Pueblo   38°  15'  42".  84 

Lieutenant  Wheeler  also  at  the  same  time  made  a  new  determination  of  the  longi- 
tude by  means  of  a  geodetic  connection  with  the  primary  astronomical  stations  at 
Labran,  Colorado  Springs,  and  Trinidad,  Colo.,  which  in  turn  depend  on  the  longitude 
adopted  for  Salt  Lake  City.   The  various  steps  in  the  work  are  apparently  as  follows: 


West  of 
Greenwich. 

Salt  Lake  City  Observatory,  in  Mormon  Temple  Square,  west  of  'Wash- 
ington, as  determiried  by  the  TTnited  States  Coast  Survey  (see  Coast 
Survey  Report,  1874,  p.  64,  and  Wheeler's  Reports,  vol.  ii,  pp.  4-55)  

Labran  Station,  east  of  Salt  Lake  City  (Wheeler's  Reports,  vol.  ii,  p.  279)  . 

Colorado  Springs  Station,  east  of  Salt  Lake  City  (Wheeler's  Astronomical 

h.  m.  a. 

2  19  22.740 
0  27  9.675 

0  28  17.852 
0  29  34.765 

h.  m.  s. 

7  27  34.860 
7    0  25.185 

6  59  17.008 
6  58  0.095 

6  58  27.83 

Trinidad  Station,  east  of  Salt  Lake  City  (Wheeler's  Reports,  vol.  ii,  p.  303) . 
South  Pueblo,  Rufiaer's  Pier,  by  geodetic  connection  with  the  preced- 
ing (Report  Chief  of  Engineers,  1875,  p.  928)  three  stations  

The  location  of  the  station  occupied  by  the  eclipse  observer,  Mr.  E.  S.  Nettleton, 
was  by  him  reported  to  be  4". 9  south  and  5".  4=::0^.36  west  of  Euffuer's  monument,  or 
E.  S.  Nettleton,  eclipse  station.  South  Pueblo : 

o     /  // 

Latitude   38   15  37.9 

Longitude   104    37  2.9 

Mr.  Nettleton  also  states  that  the  barometer  used  in  his  regular  meteorological 
observations  is  elevated  as  follows  (O.  C.  S.  O.  5139  V.  R.  1877) : 

Feet. 

Barometer  above  ground   3 

Ground  above  railroad  track  at  South  Pueblo,  depot  of  Denver  and  Rio  Grande 

Railroad   74 

The  track  according  to  Gannett  is  above  sea-level   4, 676 

Barometer  above  sea-level     4, 753 
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The  barometer  is  also  stated  to  bo  460  feet,  bearing  south  40^°  west  from  Rufifner's 
monnmout  of  1874 ;  therefore,  probably  the  elevation  of  4,753  is  nearly  that  belong- 
ing alap  to  his  eclipse  station.  ,^       „  ^ 

Summit  Peak.— The  observer,  C.  E.  Robins,  wrote,  m  1877,  as  follows  (0.  C.  S.  O. 
5391  V  R.  1877):  "The  station  for  meteorological  observations,  or  Little  Annie  Mine, 
is  20  miles  SSW.  in  a  direct  line  from  Del  Norte,  latitude  37"  28'  18",  longitude  106° 
30',  as  determined  in  the  ofBcial  survey  for  the  patent  of  the  Little  Annie  Mine;  the  ^ 
altitude  is  11,000  feet."  Hayden's  Atlas  of  Colorado,  Washington,  1877,  places  Sum- 
mit district,  which  apparently  coincides  with  Little  Annie  Mine,  in  latitude  37°  26', 
longitude  106°  36',  altitude  11,300  feet— which  I  therefore  conclude  to  be  the  meteoro- 
logical station. 

The  eclipse  was  observed  from  three  stations  m  this  neighborhood,  t.  e.  : 

(1)  "Little  Annie  Mill,  altitude  11,260,"  "located  midway  between  Stations  No.  2 
and  3."   This  would  place  No.  1  in  latitude  37'='  26',  longitude  106°  36'. 

(2)  "On  the  apex  of  South  Mountain,  altitude  12,500,"  "about  four  and  a  half  miles 
south  of  No.  3."   This  would  place  No.  2  in  latitude  37°  27',  longitude  106°  36'. 

(3)  "At  the  triangulation  monument  on  Summit  Peak,  altitude  12,748  feet."_  This 
Summit  Peak  is  evidently  that  secondary  triangulation  station  near  Summit  district, 
and  whose  position  as  given  on  Hayden's  Atlas  of  Colorado  is  latitude  37°  27'.  4,  longi- 
tude 106°  36'.  2,  altitude  12,748  feet ;  it  is  not  the  Summit  Peak  of  Hayden's  primary 
triangulation  which  is  so  called  in  Hayden's  Bulletin,  vol.  iii,  1877,  p.  713,  and  where 
the  location  according  to  Gardner's  and  Wilson's  triangulation  is  given  as  foUows : 
Hayden's  survey,  geodetic  station,  Summit  Peak :  ^ 

Latitude   37   21  7.3 

Longitude   ^^'^ 

Altitude   13,323  feet. 

It  is  likely  that  Robins'  Summit  Peak  is  identical  with  the  Belleview  Mountain  of 

Wheeler's  survey,  whose  position  is  given  by  him  as  follows  (see  Wheeler's  Reports, 

a.tlas  sheet  61  D) : 

Wheeler's  survey,  geodetic  station,  Belleview  Mountain :  ^  ^ 

Latitude   37  27 

Longitude   „  35. 8 

Altitude   12,673  feet. 

Assuming  this  identity  we  have  the  positions  of  Nos.  1  and  2  as  given  above.  The 
altitude  given  by  Wheeler's  survey  for  general  level  of  Summit  Mines  is  11,089  feet. 


DAKOTA. 

BiSMAUCK. — The  locations  were  determined  by  Professor  Safford  and  Lieutenant 
Barlow  for  the  Lake  Survey  in  1873  (see  Report  Chief  Engineers,  1874,  pp.  608-620); 
the  resulting  location  is : 
Safiford's  observing  pier,  Bismarck : 


Latitude  ,. 
Longitude  , 
The  several  steps  in  this  longitude  were  ; 


46 
100 


14.6 
52.7 


West  of  Green- 
wioli. 

h.  m.  s. 

0    24  0.12 
0   36     5. 95 
0     0     6. 10 
0   34  43.22 

h.  m.  s. 
5     8  12.12 

5  32  12.24 

6  8  18.19 
6  8  24.29 
0   43  7.51 

Port  Abraham  Lincoln. — This  fort  was  apparently  located  by  reference  to  Bis- 
marck, and  was  the  base  of  the  Black  Hills  expedition  of  Captain  Ludlow  in  July  and 
August,  1874 ;  its  position  as  given  by  him  is  as  follows  (see  Report  Chief  of  Engineers 
1875,  pp.  1209-1230) : 

Fort  Abraham  Lincoln:  °  ' 

Latitude   46  46.10 

Longitude   100  50.ij7 

Altitude   2,211  feet. 
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This  post,  according  to  Captain  Ludlow's  map,  is  3.5  miles  =6'. 3  west  of  that  fort, 
and  3.2  miles  =  3'.2  south  of  Bismarck,  which  latter  is  also  on  the  opposite  side  of  the 
Missouri.  Therefore,  by  reference  to  the  Lake  Survey  determination  of  the  position 
'of  Bismarck,  we  have  the  following : 

Fort  Abraham  Lincoln :  °n  J  a 

Latitude   46  .54.8 

Longitude   100  4U.6 


FLORIDA. 

Key  West. — A  revision  of  the  adopted  positions  of  light  houses,  &c.,  at  Key  West 
is  published  in  Coast  Survey  Report  1875,  p.  139,  according  to  which  we  have  the 
following  figures : 
Key  West  astronomical  station: 

Longitude  

Key  West  Tifft's  observatory:                                                  '  on'^o 
Longitude  -   81  48  30.73 

Key  West  light  on  southern  edge  of  the  town :  °   '  " 

Longitude   81  48  4.26 

Latitude   24  32  58.09 


81  48  24.66 


MICHIGAN. 


Detroit. — The  old  observatory  of  the  Lake  Survey  was  dismantled  March,  1870, 
and  the  new  one  occupied  in  March,  1871.  The  longitude  adopted  for  the  old  observa- 
tory as  quoted  in  Report  Chief  of  Engineers  1870,  p.  600,  was :  old  observatory  west 
transit  pier  west  of  Greenwich  5*^  32™  11^57. 

The  relation  of  the  new  to  the  old  observatory  is  given  by  the  following  (see 
Report  Chief  of  Engineers  1871,  p.  1015): 

New  observatory  east  transit  pier,  143.7  feet  =  0M27  west,  146.6  feet  =  1".45  north 
of  old  observatory,  west  transit  pier. 

The  longitude  of  the  new  observatory  was  independently  determined  in  October, 
1871,  with  the  following  results  as  adopted  by  the  Lake  Survey  (see  Report  Chief 
of  Engineers  1871,  p.  1017,  and  1872,  p.  1053,  where  slight  corrections  are  given  but 
which  have  not  been  adopted) : 

New  observatory,  east  transit  pier,  west  of  dome  of  Naval  Observatory,  Washington, 
Oh  24»  0M2. 

This  latter  gives  an  independent  value  of  the  longitude  of  the  old  observatory, 
namely  (see  Report  Chief  of  Engineers  1871,  p.  1017): 

Old  observatory,  west  transit  pier,     23™  59^99  west  of  Washington. 

The  result  of  the  observations  in  1871  is  also  given  in  Washington  Naval  Observatory 
Observations  for  1872,  Appendix  II,  on  longitude  of  Detroit,  Carlin  and  Austin,  where 
Professor  Eastman  gives  Detroit  west  of  Washington     24™  0M6. 


MISSOURI. 


FoET  Leavenworth. — This  post  was  occupied  by  Lieut.  E.  H.  Ruffner,  in  Septem- 
ber, 1871.  The  pier  of  his  observatory  was  945  feet  west  of  the  Steamboat  Landing, 
and  160  feet  above  the  Missouri  River.    His  results  are  as  follows : 

h.  m.  s. 

Fort  Leavenworth  observatory,  west  of  Detroit  observatory  (see  Report 

Chief  of  Engineers,  1872,  p.  1118)   0  47  27.11 

Detroit  new  Lake  Survey  observatory  west  of  Washington,  dome  of  Naval 
Observatory  (see  Report  Chief  of  Engineers  1871,  p.  1017,  and  1872,  p. 
1053  -  -   0  24  0.12 

Washington  west  of  Greenwich   5   8  12.12 

^   „^         .  ,  (      6  19  39.35 

Leavenworth  west  or  Greenwich  <  g^o  54/  50". 25 

The  latitude  does  not  seem  to  have  been  determined. 

From  the  Engineers'  map  1879,  before  alluded  to,  we  ha^: 

Wo      /  o  ' 

Fort  Leavenworth  latitude  39  21.7;  longitude  94  56.8 

Leavenworth..,  latitude  39  19.0;  longitude  94  56.8 
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MONTANA. 

Virginia  CiTT.-The  only  determination  of  geographical  position  that  has  as  vet 
come  to  hand  wiU  be  found  at  page  796  &c.,  ofthe  Sixth AiAual  Report  (for  iKf 
Hayden's  Surveys,  where  Mr.  H.  Gannett  gives  the  foUowing :  ^ 
Virginia  City,  Mont.,  United  States  Army  Signal  office :  o    /  // 

Latitude   as  m  i  - 

 :::::::::::::::::::::::::::::  iSSli/" 

chTo^noiTtf  rmtes'I"^"''*^'  "^"'^  ^^^^  ^^^^  «° 

+h?^^Hfi1^^\7n^A  l'^^""^  Office  barometric  record  was  used  as  a  base  in  determining 
+f        ^^9'  ^liich  Mr.  Gannett  gives  as  9,711  feet,  but  the  heS 
assumed  for  the  base  station  is  not  given.    (See  Hayden's  Report,  1872.)  ^ 
_  The  location  of  this  peak  is  not  known,  further  than  that  it  is  "  8  miles,"  or  accord- 
45§  S^'^it^^iL^^^^^^^^  ^^^^^^^'^^^         -^^^  -'^'l  Pl-e  - 

NEVADA. 

in^??^™%?,f'T^^T*  ''i*^r^  City  was  occupied  by  Lieutenant  Wheeler's  survey 
follows  5      ^^^^^^'^^  ^^P*^^*«'  ^ol-  II-'  PP-  157-182),  where  the  location  is  given^ls 

Winnemucca,  astronomical  monument,  northeast  part  of  the  town-  o    /  // 

Latitude   •  40  58  19 

irSe'*^-.  ■  Itll 

  4355.0  feet. 

The  several  steps  in  the  longitude  appear  to  be  as  follows : 

Washington  west  of  Greenwich  5    8  llill 

NEW  MEXICO.  ~7^0^1 
Fort  Bayard.— This  post  was  occupied  in  1878  by  Mr.  Miles  Rock  *  of  Wheel  er'c 
^ey,  who  gives  the  following  location  (see  Report  Chief  of  Engineers  1879,  p.  2059, 

Fort  Bayard,  New  Mexico :  o    /  // 

Latitude   r,c,  Af  An  >} 

 i^VlVs 

^"'*''*I®   6, 097  feet. 

as^oUoTsT^^  ^^"^^  ^  ^^'^  determination  of  the  longitude  of  Fort  Bayard  appear  to  be 


n^ri.     ^  5         «^  C>g"ien  observatory  (see  Ogden,  Utah,)   0  15  23  058 

Ogden,  east  pier  transit  room,  west  of  Detroit  Lake  Survey  Ob- 

servatory  (Report  Chief  of  Engmeers  1874,  p.  437)  :   l  55  47  50 

Detroit  Lake  Survey  Observatory  west  of  Washington   0  24    0  12 

Washington  west  of  Greenwich  f  _  _  J  _  5  8 12  12 

Fort  Bayard  west  of  Greenwich . .  5    7  43  22. 798 
  1  108    9   8. 8 

OREGON. 

1878Tse? R'^^n;f7^w  "^-^^  occupied  by  J.  H.  Clark,  of  Wheeler's  survey,  in 

1878  (see  Report  Chief  of  Engineers  1879,  pp.  1983-2026),  with  the  foUowing  results:, 

LonyiudV:::::::::*:::::::::::::  ?i  11-^ 

Altitude    

   180  feet. 

^^Observations  of  the  ecUpsewiU  be  found  in  Report  Chief  of  Engineers  for  1879,  page 
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Tlie  several  steps  in  the  longitude  of  The  Dalles  are  as  follows : 


"West  of  Greenwich. 

Ogden  west  of  Greenwich  (see  Ogden  Trnder  Utah,  p.  915) . 
The  Dalles  west  of  Ogden  (see  Eeport  Chief  of  Engi- 
neers 1879,  p.  1983,  &c  

h.  m.  s. 
0  36  49.72 

h.  m.  s. 

7  27  59.64 

8  4    49. 36 

TEXAS  AND  INDIAN  TERRITORY  AND  NEIGHBORING  REGIONS. 


In  order  to  obtain  the  best  possible  results  for  the  location  of  stations  ia  Texas  and 
Indian  Territory,  I  undertook,  in  1878,  to  compare  several  of  the  best  maps  that  were 
accessible  to  me  with  each  other  and  with  the  most  recent  results  of  astronomical 
determinations  of  latitude  and  longitude.  In  this  way  a  system  of  corrections  was 
determined  by  which  to  slightly  increase  the  accuracy  of  the  adopted  locations  of  some 
of  the  stations.  After  completing  the  greater  part  of  this  work  I  received  Waldo's 
report  of  the  Fort  Worth  expedition,  where  a  similar  course  seems  to  have  been  pur- 
sued by  him,  and  with  very  similar  resulting  corrections. 

The  maps  examined  by  me  were  as  follows  : 

No.  I. — Map  of  the  State  of  Texas:  Brevet  Major  G.  L.  Gillespie,  dated  1865  and 
1867  ;  scale  of  about  10  miles  to  the  inch. 

No.  II. — Map  of  Kansas,  Texas,  Indian  Territory,  &c. :  prepared  in  the  ofiSce  of  the 
Chief  of  Engineers  in  1867 ;  third  edition  in  1876 ;  scale  of  23.7  mUes  to  the  inch. 

No.  III. — Centennial  map  of  the  United  States :  published  by  the  Land  OfiSce,  Inte- 
rior Department,  1876,  Charles  Roessler,  draughtsman ;  scale  25  miles  to  the  inch. 

No.  IV. — Post-route  map  of  the  State  of  Texas,  by  W.  L.  Nicholson,  topographer  to 
the  Post-Office  Department ;  first  edition,  October,  1878 ;  scale  about  10  miles  to  the 
inch. 

No.  V. — Military  map  of  the  Indian  Territory:  compiled  by  First  Lieut.  E.  H.  Ruff- 
ner,  Corps  of  Engineers,  dated  January,  1875 ;  scale  about  8  miles  to  the  inch. 

According  to  information  furnished  by  Lieut.  Ruffher  (0.  C.  S.  O.,  85  mis.,  1879), 
the  longitudes  of  this  map  depend  upon  those  of  Chetopa  and  Fort  Hays  as  a  base  and 
the  plotting  of  the  Land  Ofi&ce  Surveys ;  this  latter  process  thus  places  the  monument 
at  the  S.  W.  comer  of  the  Chickasaw  Nation  in  longitude  98°  0  '.9,  while  the  deter- 
mination of  D.  G.  Major,  by  means  of  moon  culmination,  gave  him  98°  0'. 

The  table  of  comparison  showing  the  latitudes  and  longitudes  as  given  by  these 
authorities  will  always  be  instructive,  and  is  therefore  here  given,  although  for  the 
immediate  pm-pose  for  which  it  was  compiled  it  is  now  superseded  by  the  work  to  be 
next  described. 
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Stations. 

i^d^  i  i  i  i 
sIKiiiid^. 

Worth,  Tex  

Fort  Smith,  Ark  

Port  Dodge,  Kans  -  -  -  -  -  

Dodge  City,  Kans.  (railroad  station)  

Gibson^Ind^.  (ra^oad  station)  

Intersection  of  land  survey,  Indian  meridian  and 
base,  Ind.  T. 
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During  the  interval  bet  ween  1878  and  the  resumption  in  1880  of  my  work  upon  this 
report,  there  has  been  published  the  following  very  important  map,  which  is  evi- 
dently, m  general,  of  the  highest  accuracy,  viz  : 

^JI;  ",^AP  OF  Territory  West  of  the  Mississippi:  Compiled  at  the  of&ce  of  the 
Chief  ot  Engineers,  Washington,  1879  '';  scale  about  30  miles  to  the  inch. 

I  have  therefore  revised  my  preceding  work  relating  to  Texas  and  Indian  Territory 
which  18  now  superseded  by  the  adoption  of  this  map  (referred  to  as  Engineer's  of  1879) 
with  possible  small  corrections.  In  the  following  table  are  given,  Arab,  the  locations 
as  read  Irom  map  VI ;  second,  all  known  astronomical  or  geodetic  locations,  with  their 
authorities  ;  third,  the  resulting  corrections  to  map  VI,  as  shown  in  sixth  and  seventh 
columns.    In  the  column  of^authorities  the  folloAviug  abbreviations  have  been  used : 

C.  E.— Reports  of  Chief  of  Engineers,  U.  S.  A. 

C.  S.— Reports  of  Superintendent  of  the  United  States  Coast  Survey. 
S^'  J?'  S-— United  States  Geographical  Surveys  under  Lieut  G.  M.  Wheeler. 
H.  G.  b.— United  States  Geographical  Surveys  under  Dr.  P.  V.  Hayden 
It  IS  evident  that,  with  rare  exceptions,  this  map  corresponds  fully  to  "the  present 
state  of  our  knowledge.    An  error  of  0.03  inch  in  measures  made  upon  this  map  entails 
upon  the  resulting  latitude  an  error  of  one  minute  of  arc ;  so  that  the  probable  error 
introduced  by  neglecting  a  distance  of  O'^.O!  is  ±0':3. 

Therefore,  in  general,  we  adopt  the  locations  given  by  this  map  of  1879,  when  special 
determinations  are  not  at  hand.    The  following  table  gives  additional  deta"  " 


to  a  few  special  stations 


in  regard 


Comparisons  and  corrections  to  maps  of  Texas,  Indian  Territory,  cj-c. 


Engineer'a,  1879. 


Camp  or  FortStoctton, 
Tox. 

Camp  or  Fort  Concho, 

Tex    

Ringgold  Barracks,  Tex. 
Eio  Grande  City,  Tex.. 
Fort  McKavett,  Tex  . .  , 


Austin,  Tex  

Corsioana,  Tex... 

Deniaon.  Tex  

Decatur;  Tex  

Foit  Griffin,  Tex. 


Fort  Richardson,  Tex. 


Jaclisboro',  Tex.. 
H(-nrietta,  Tex... 

Sherman,  Tex  

Fort  Worth,  Tex. 


Graham,  Tex  

McKinuey,  Tex . . 

Melissa,  Tex  

Pilot  Point,  Tex 
Terrell,  Tex ...  . . 
Lake  Charles,  La 
Fort  Smith,  Ark  . 


!  Lone 


30  53.  2 

31  27.  0 

26  22.  9 
26  22.  3 
30  48.  5 


102  52.  4 

100  24.  4 

98  46.  7 
98  48.  2 
100  12.0 


96  31.  5 

97  35.  0 
99  1.3.  7 


Corrections 
to  Engi 
neer's. 


  100    6  22.! 

30  16  21       97  44  12 


Fort  Dodge,  Kans .  - . 
Dodge  City,  Kans  . .  . 
Fort  Leavenworth. 

Kans. 
Leavenworth,  Kans  . . . 

Chetopa,  Kans  

Fort  Hava,  Kans  


Fort  Wallace,  Kans 
North  Platte,  Nebr. 


Sidney  Barracks,  Hebr 

58  siG 


33  16.  6 
33  12.  8 
33  17.  7 
33  23.  2 


37  45. 1 
37  45.  7 
39  22.  3 

39  19. 1 

37  2.2 

38  51.  8 


41  8.1 
41  8.3 


99  17.  6 
99  59.  3 
94  57.  2 

94  57.  0 

95  5.5 
99  19.  7 


100  46.  0 
102  58.  9 


41  8  18. 3 
41    8  36. 75 


13  49.  0 
9  41.2 


+0.1 
+0.9 


Authority  for  as- 
tronomical de- 
terminations. 


-fO.2 
102  58  13.32  +0.3 


C.   E.,   1877,  pp. 

1134, 1440. 
C.   E.,    1877,  pp. 

1134,1440. 
C.  E.,  1877,  p.  1440. 

C.   E.,    1877,  pp. 

1134, 1440. 
C.  S.,  1874,  p.  65. 


C.    E.,   1877,  pp. 

1134, 1440. 
C.    E.,    1877,  pp. 

1134,1440,  ■ 


Waldo  Eclipse  Re- 
port, p.  27,  &c. 


See  Euffher's  map 
V,  1875. 


C.  E.,  1872,  p.  1138. 

C,  S.,  1871,  p.  .^3. 
C.E.,  1873,  p.  j2;3; 

Eufifnor's  map 

V,  1875. 
C.  E.,  1873,  p.  1223. 
C.  E.,  1875,  p.  931; 

w.  G.  s.,  n,  -J. 

489. 

W.G.  S.,II,p.  480; 
C.E.,1875,p.  931. 
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ComxMriiions  and  corrections  io  maps  of  Texas,  Indian  Terrilorij,  ^-c. — Continued. 


Stations. 

VI. 

vii. 

Corrections 
to  Engi- 
neer's. 

Authority  for  as- 
tronoraiciil  deter- 
minations. 

Engineer's,  1879. 

Aslronomical  deter- 
minations. 

Latitude. 

Longi- 
tude. 

Latitude. 

Longitude. 

Lati- 
tude. 

Long- 
itude. 

Fort  Gibson,  Ind.  T.... 
Gibson,  Ind.  T  

35  49.  4 

.35  52.  7 
34  31.  2 

34  39.  5 

36  35.  ] 

95  19.  i 

95  24.  9 

97  15.0 

98  22.  6 

99  33. 1 

0     /  '/ 

35  47  35 

95  15  13 

—4.2 

J.  C,  Woodruff; 
see  map  II,  En- 
gineer's, 1876. 

Land  Office  Sur- 
ve.vs,prime  meri- 
dian. 

Tort  Arbuckle,Ind.  T . . . 
Fort  Sill.-Tnd.  T  

34  30 

97  15 

Camp  Supply,  Ind.  T... 

Belmont  farm,  near  Melissa. — The  approximate  position,  as  given  by  the  observer 
iipon-Lis  monthly  report,  is  latitude  33°  8',  longitude  96°  31',  altitude  722  feet.  It  is 
probable  that  this  is  intended  to  refer  *to  the  exact  place  of  observation,  for  whose 
relation  to  the  center  of  the  town  of  Melissa  I  have  no  data,  and  have  therefore 
adopted  the  center  of  the  town,  as  given  in  the  j)receding  table,  subject  to  such  further 
correction  as  may  be  needed  to  refer  it  to  the  place  of  o'bservation. 


TEXAS. 

Fort  Worth. — This  station  was  occupied  by  Dr.  Leonard  Waldo  in  1878,  and  the 
observations  for  the  determination  of  its  location  are  given  in  his  "Report  on  the 
observation  of  the  total  solar  eclipse  July  29,  1878,  made  at  Fort  Worth,  Texas," 
Cambridge,  1879,  where  he  gives,  at  page  27,  the  data  for  the  following  results. 

City  of  Fort  Worth,  Tex.,  monument  in  Court-House  Square: 


Latitude   32  45  19 

Longitude   97  19  55. 5 

The  longitude  depends  upon  the  following  details  (see  page  19  of  Waldo's  Report:) 


West  of  Green- 
wich. 

■  Saint  Louis,  Eimbeck's  pier,  west  of  Washington  (See  Washington 
Astronomical  and  Meteorological  Observations,  1870,  Appendix  I.) 
■Saint  Lotiis  Observatory  of  Washington  University  west  ot  Eimbeck's 
JToi  t  Worth,  Waldo's  transit  pier  west  of  Saint  Louis  

h.  m.  s. 

0  52  36.  90 

0    0  0.13 
0  28  31.  31 
0    0  0.77 

h.  m.  s. 

5  8  12. 12 

6  0  49. 02 

6   0  49. 15 
6  29  20. 46 
6  29  19. 69 

Graham. — The  observer  reports  his  station  as  being  41.28  miles  east  of  Fort  Griffin, 
and  27.36  miles  west  of  old  Fort  Richardson, 'both  distances  being  measured  by  the 
line  of  telegraph  poles  and  Avire.  Although  these  distances  may  not  be  measured  in 
perfect  straight  lines,  yet  they  are  probably  subject  to  very  nearly  the  same  relative 
percentages  of  error ;  I  therefore  convert  them  into  differences  of  longitude  as  follows: 
Assuming  the  bearings  to  be  as  given  on  the  maps  of  largest  scales,  such  as  Nichol- 
son's Post-route  Map,  i.  e.,  Graham,  west  8°  south  of  Fort  Richardson,  and  east  20° 
north  of  Fort  Grif&n.  These  figures  give  us  the  differences  of  longitude  as  follows, 
assuming  that  1'  of  longitude  =  0.9969  miles  for  latitude  33°. 

'       m.  8. 

Graham,  west  of  Fort  Richardson   28.02  =  1  52.30 

Graham,  east  of  Fort  Grifflin  40.12  =  2  15.18 


Applying  these  diiferencesto  the  longitude  of  Richardson  and  Griffin,  as  determined  by 
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Captain  Gregory  in  1877  (see  Report  Chief  of  Engineers  1877,  page  1440,  cand  as  given 
in  preceding  table),  we  have— 

h.  m.  s. 

Fort  Richardson  west  of  Greenwich   6  32  38.7 

Graham  west  of  Fort  Richardson  ,          0    1  52.3  h.  m.  s. 

^'     ^   6  34"  31.0 

Fort  Griffin  west  of  Greenwich   6  36  55 

Graham  east  of  Fort  Griffin   0   2  15 

  6  34  40 

Average  of  these  two  98°  38'  52",  or  6  34  35.5 

This  latter  result,  which  is  hut  0'.2  less  than  the  longitude  already  given  in  our 
table,  as  read  off  from  the  map  of  the  Engineer  Bureau  1879,  is  an  additional  confii-ma- 
tion  of  the  accuracy  of  that  map. 

UTAH. 

Coalville.— The  center  of  this  town,  according  to  the  surveys  and  manuscript  maps 
of  Lieut.  Wheeler's  surveys,  and  as  kindly  communicated  from  his  ofQce,  is  as  fol- 
lows: 


Coalville — center  of  town. 


Latitude   40  54  30 

Longitude   Ill  26  0 

The  center  of  the  town  is  5^  miles  south,  2i  miles  east  of  the  raih'oad  station  at 
Echo,  at  the  mouth  of  Echo  Canon  and  the  junction  of  the'Central  Pacific  Railroad 
and  the  Summit  County  Railroad.  This  railroad  station  is  in  latitude  40°  59'  0",  lono-i- 
tude  1110  2&  30".  ' 

The  eclipse  observer  had  in  1877  written  (O.  C.  S.  O. ,  5320,  V.  R.,  1877)  that  the  county 
court-house  at  Coalville  is  a  half  mile  northwest  of  his  house,  and  that  the  altitude  is 
1,412  feet  above  Great  Salt  Lake,  whence  we  have — 

Coalville,  observer's  station: 

Latitude   40  53.5 

Longitude   HI  25 

Altitude^    5,630  feet. 

Ogden.— The  observatory  erected  by  Lieutenant  Wheeler  at  this  place  is  one  of  the 
primary  astronomical  or  "main"  stations  used  as  a  base  in  his  surveys  west  of  the  one 
hundredth  meridian.  The  observations  for  the  determination  of  its  location  were 
made  in  1873  and  1874,  and  are  given  in  full  in  Wheeler's  Report  upon  United  States 
Geographical  Survey,  Vol.  II,  p.  5-55 ;  the  results  are  as  follows  : 

Ogden  observatory,  east  pier  of  Transit  Room  (see  W.  G.  S.  II,  p.  489) : 

C     '  // 

Latitude   4 j  ^3    ,^  55 

Longitude  Ill  59  .54!64 

■A-ltitude   4^  374  ft,et. 

The  steps  in  the  longitude  of  Ogden  are  as  follows : 

c     /  // 

1873.  Ogden  west  of  Salt  Lake  City   0    0  24.  747 

Salt  Lake  city  west  of  Washington   2  19  22. 740 

1873.  Ogden  west  of  Detroit   1  55  47.471   ^  47.487 

Detroit  west  of  Washington   0  24    o!  12 

  2  19  47.  591 

1874.  Ogden  west  of  Washington  (direct)   2  19  47!  492 

Ogden  west  of  Washington  (adopted)   2  19  47.  523 

Washington  west  of  Greenwich   5    8  I2!  12 


Ogden  west  of  Greenwich . 


7  27  59.  643 


The  work  of  1874  was  also  independently  reduced  and  published  in  the  voluuj<'  of 
Washington  Astronomical  and  Meteorological  Observations,  1874,  Appendix  II,  where 
Professor  Eastman  gives  Ogden  observatory  east  pier  2h.  19m.  47.41s.  west  of  Naval 
Observatory,  center  of  dome. 

Salt  Lake  City.— In  Temple  Square  the  Mormon  Church  has  erected  a  building 
known  as  the  Mormon  or  the  Salt  Lake  City  Observatory,  but  which  is  simply  an 
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adobo  coveriu«  in  of  the  woodeu  observatory  erected  by  the  Uiiited  fetates  Coast  Sur- 
vey iu  1869.  This  observatory  has  been  one  of  the  primary  astronomical  bases  m  aU 
the  surveys  of  the  War  and  the  Interior  Departments.  Its  location  as  determined  by 
the  Coast  Survey  in  1869  is  as  follows  (see  Coast  Survey  Report,  lb69  pp.  44  a^^^ 
49  •  1874,  p.  64  ;  Wheeler's  Report  on  Astronomical  Co-ordmates,  1872  and  1873,  page  45, 
and  "  Reports"  4to,  Vol.  II,  pp.  55  and  89) : 
Salt  Lake  City,  Mormon  Observatory,  Temple  Square : 

T         1  ....    40  46  3.76 

Latitude   Ill  53  42. 90 

ffire*;;;:;::;:;:;;::;:;:::;^;:::;:::::-::.:::::----   4.330fee.. 

The  steps  in  the  longitude  of  Salt  Lake  City  appear  to  be  as  follows  : 


AVashinston  Observatory  dome  west  of  Greenwich  .  -  -  .-  V-"'V" 

Salt  Lake  City  west  of  Washington  (Wheeler'sAstronomicalCo-ordinates, 


Salt^Lakecfty  OT,s°?vat^^^^^         of  Cambridge  (C.  S.  Eeport.1870,  page 
CambrWge™Obse?vitOT^^^                             (ol^  determinations.)  (See 
G.  S.  Keport,  1867,  pp.  58  and  110)  ■ 


Whence,  Salt  Lake  west  of  Washington  (old  value) . 


2  43  4. 28 
0  23  41.  54 
2   19  22.  74 


West  of 
Greenwich. 


8  12. 12 
27  34. 86 


But  the  most  recent  determinations  of  the  Coast  Survey  give  the  loi^S^tj^^  ^alt 
Lake  City  Observatory  IIP  53'  47"  (see  C.  S.  Report,  1871,  page  3,  and  1874,T)age  64), 
which  value  results  from  the  following  steps  : 


West  of 
Greenwich. 

h.  m.  s. 

h.  m.  s. 

5  8  12.12 
4  44   31. 01 

6  23  46.  079 

7  27  35. 180 

Cambridge  Observatory  east  of  Washington  (C.  S.  Report,  1870,  p.  106, 

0  23  41. 11 

1  39  15.  069 
1   3  49. 101 

Omaha  Coast  Survey  station  pier  west  of  Cambridge  (C.  b.  Keport,  l»/u,p. 

Salt  Lake  (iity  Observatory  pier  west  of  Omaha  (C.  S.  Keport  isTO,  p.  100) . 

This  last  longitude  for  Salt  Lake  City  corresponds  to  111°  53'  47".2. 


WEST  INDIES. 

Havana,  Cuba.— The  station  occupied  by  the  observer  appears  to  have  been  at  No. 
2  Aquacate  street.  .     ,    ,  .      •    a      r,^^  t  t 

The  position  of  Morra  tower  and  light  has  been  variously  determined  by  uonj.  j. 
de  Ferrer  in  the  years  1808-1812,  Harkness  1868,  and  Green  1877. 

The  best  results  are  for  Morro  light,  as  follows : 


Latitude  (Prof.  Wm.  Harkness, 


see  Obs.  U.  S.  N.  Observatory  1868, 


Appendix)    -rr  «  j. 

Longitude  (Lieut.  Commander  F.  M.  Green  1877,  see  Report  U.  S.  Coast 


23    9  2L0 


Survey  1875,' page  156,  note)  51^  29'"  25=.94  west  of  Greenwich,  or          82  21   30. 0 

I  have  no  data  by  which  to  accurately  refer  the  location  of  the  eclipse  observer  to 
this  well-determined  point. 


V 
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WISCONSIN. 


Milwaukee. — The  location  of  the  observatory  at  which  Professor  Farrar  seems  to 
have  made  his  observations  has  not  as  yet  been  ascertained  by  me,  but  the  following 
data  communicated  by  the  Chief  of  Engineers,  United  States  Army  (see  O.  C.  S.  O.,  2380 
Mis.,  1880),  furnishes  a  base  point  to  which  the  obsei-vatory  may  easily  be  referred  at 
some  future  time. 


Milwaukee  court-house : 


Latitude,  43°  2'  33.69"  north. 

Longitude,  4*^  51'  14. 71"  west  of  Lake  Survey  Observatory  at  Detroit. 
Longitude,  10°  51'  16.51"  west  of  Naval  Observatorv  at  Washington. 
"      "     87°  54' 18.31"  west  of  Greenwich. 


WYOMING. 


Little  Sandy,  Camp  No.  4.  The  location  of  this  temporary  camp  of  Wilson's  geo- 
detic party  forHayden's  Survey  was  communicated  by  him  (see  O.C.  S.  0.,  1951,  Mis., 
1880)  in  connection  with  the  eclipse  observations  as  follows: 

Camp  No.  4,  Little  Sandy,  Western  Wyoming: 

o     '  " 

Latitude   42  8  25 

Longitude   109  9  52 

Altitude   7,300  feet. 

The  longitude  is  said  to  be  approximate;  apparently  it  depends  on  the  rates  of  chro- 
nometers carried  from  Ogden  or  Great  Salt  Lake  City,  Utah. 


E. 


CHANGES  OF  TEMPERATURE  DURING  THE  ECLIPSE. 


The  amount  of  heat  radiated  to  the  earth,  whether  directly  emanating  from  the 
corona  or  reflected  by  it  from  the  sun,  would,  if  measurable  at  all,  as  it  probably  is,  be  a 
subject  of  investigation  by  the  pyrheliometer  of  Poiiillet  or  Crova,  or  other  equivalent 
instrument ;  possibly  it  could  best  be  studied  with  the  help  of  the  thermoelectric  pile. 

But,  without  these  delicate  instruments,  we  should  at  least  be  able  to  derive  some  idea 
of  the  amount  of  heat  radiated  to  the  observer  by  the  mass  of  air  above  aud  around 
him  by  a  proper  study  of  the  fall  in  temperature  due  to  the  rapid  obscuration  of  the 
sun  by  the  moon. 

These  observations  of  temperature  must  be  divided  into  two  classes,  according  as 
they  relate  to  the  temperature  of  the  air  or  to  the  temperature  shown  by  the  solar  ra- 
diation thermometer,  and  are  given  in  the  following  tables  as  copied  from  Chapter  III. 

Temperature  lij  the  solar  thermometer. 


1  Keport  nmn-  i 
1        ber.  1 

Station. 

Observed  fall  | 
in  tempera- 
ture. 

Remarks. 

16 
45 
51 
71 
72 
72 

Pike's  Peak  Summit  

0 

42 

22.5 
10 

10 

Ordinary  thermometer  in  tlie  sun. 
Probably  ordinary  thermometer  in  the  sun. 
Thermometer  horizontal  4  feet  above  ground. 
Apparently  the  S.  S.  thermometer  in  its  double  lattice- 
work shelter. 
Ordinary  thermometer  In  the  sun. 
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Temperature  of  the  air  hy  sheltered  thermometers. 


Pike's  Peak  Summit  

Camp  Grant  

Camp  Verde  

New  Westminster  

Princeton  

Ked  Blufif  

Sacramento  

Salinas  

San  Ggrgonio  

Santa  Cruz  

Colorado  Springs  

Manitou  

Lake  House  

Monument  

Denver  

Kit  Carson  

Summit  Peak,  Belleview 

IndianapoUa  

Vevay  

Boonesboro'  

Fort  Leavenwortli  

Leavenworth  

Louisville  

Detroit  

Frankfort  

Virginia  City  (1)  

Virginia  City  (4)  

OldBaldy  (5)  

Emerson  

Howard  

Nortli  Platte  

Winnemucca  

Auburn  

Silver  City  

Portland,  Oreg  

Umatilla  

Austin  

Terrell  

Fort  Walla  WaUa  


Fall  in 
temperature. 


9.5 

'ii.'5' 


Note.— Observations  are  said  to  have  been  made  at  Santa  F6,  but  have  note 
of  Mr.  Miles  Eock,  in  Eeport  Chief  of  Engineers,  1879,  p.  2247. 

F. 


OBSERVATIONS  OF  THE  SHADOW  AND  ITS  FRINGES. 

As  every  phenomenon  in  connection  with  a  total  eclipse  of  the  sun  demands  careful 
study  until  its  causes  and  bearings  are  fully  understood,  it  will  be  interesting  to  col- 
lect together  the  observations  upon  the  appearance  of  the  colors  attending  the  central 
shadow.  This  was  a  subject  that  especially  interested  General  Myer,  and  in  respect  to 
which  he  particularly  desired  observations  by  those  on  the  summit  of  Pike's  Peak. 
The  following  is  a  summary  of  such  observations  as  have  come  to  hand  relative  to  the 
shadow  of  the  moon.  I  have  arranged  these  extracts  in  the  chronological  order  from 
Montana  to  Texas. 

MONTANA  TERRITORY. 

Virginia  City.— Sergeant  E.  McGovern,  in  document  71,  reports  as  follows :  "At  the 
first  second  of  totality  the  whole  horizon  had  the  appearance  of  a  beautiful  sunset— 
a  strong,  yellowish,  pale  tint  hung  over  everything,  still  lingering  on  the  mountain 
side  and  far  up  on  the  horizon.  At  about  the  fifth  second  of  totality  a  sudden  transi- 
tion from  light  to  darkness  took  place,  and  the  concluding  interval  of  totality  exhib- 
ited only  the  phases  of  an  ordinary  clear  moonless  evening  just  before  full  nightfall. 
A  little  while  before  the  maximum  density  of  darkness  had  settled  upon  the  earth  the 
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eastern  horizon  was  arrayed  in  a  brigliter  liglit  than  the  western  horizon.  There  were 
only  two  small  cumulus  clouds  visible  at  the  time  of  the  eclipse,  one  in  the  northerrt 
and  the  other  in  the  western  sky,  and  they  both  reiiected  very  dark  and  pretty  shad- 
ows [shade?]  some  time  before  and  during  totality." 

Note. — Virginia  City  was  very  nearly  in  the  axis  of  the  path  of  totality.  The  above- 
observed  greater  brightness  in  the  eastern  horizon  would  go  to  show  that  the  observer 
was  east  of  the  central  axis  of  the  path. 


COLORADO. 


Summit  Station. — C.  E.  Robins  (see  document  53),  at  the  triangulatiou  monument 
altitude,  12,748  feet,  remarks :  "  The  light  around  us  (during  greatest  obscuration)  was 
a  greenish  yellow,  yet  objects,  near  and  at  a  distance,  could  be  seen  almost  as  plainly 
as  before  contact.  The  day  and  weather  were  superh.  I  have  never  at  the  same  ele- 
vation known  it  so  warm  and  mild.    Our  outlook  extended  150  miles." 

The  geodetic  triangulation  of  Gardner  and  Wilson  suggests  that  this  limit  of  150 
miles  should  be  considerably  reduced,  as  in  the  case  of  Pike's  Peak ;  the  distance  of  the 
farthest  peak  visible  to  Gardner  from  Belleview  seems  to  have  been  45  miles,  while  the 
average  distance  of  the  farthest  visible  peaks  is  not  likely  to  be  over  50  miles. 

On  the  summit  of  Mount  Lincoln,  67  miles  distant,  and  bearing  north  32°  west  from 
Pike's  Peak,  the  anonymous  correspondent  of  the  Denver  Daily  Tribune  observed  as 
follows  (see  document  No.  27) : 

"  Until  a  few  moments  before  the  total  eclipse,  when  the  unusual  darkness  of  the 
sky  in  the  northwest  was  in  striking  contrast  to  the  yellow  light  in  the  southeast. 
*  *  *  Then  this  darkness  became  more  concentrated  and  seemed  to  draw  up  from 
the  northwest  horizon  like  a  dark  blue  curtain,  displaying  in  wide  bands  all  the  colors 
of  the  rainbow ;  bright  yellow  close  to  the  northwest  horizon,  changing,  as  you  ascend, 
to  light  yellow,  pea  green,  purple,  and  so  on,  to  the  dark,  almost  black  blue,  marking 
the  line  of  the  total  eclipse,  now  above  us,  and  through  which  many  stars  were  dis- 
tinctly visible.  During  the  time  of  total  obscuration  on  Mount  Lincoln,  Gray's  Peak 
seemed  to  be  in  the  line  of  deepest  darkness,  the  skies  gradually  brightening,  as  you 
looked  both  easterly  and  westerly,  to  the  light  yellow  now  lying  on  both  easterly  and 
westerly  horizons." 

Mount  Lincoln,  according  to  Wilson,  in  Hayden's  Bulletin,  III,  page  713,  is  in  lati- 
tude 39°  21'  9".l,  longitude  106°  6'  26".8,  altitude  14,290  feet,  and  was  ahout  50 
miles  southwest  from  the  axis  of  the  path  of  totality. 

Gray's  Peak  is  two  miles  distant  from  Torrey 's  Peak,  and  bears  SSW.,  and  its 
altitude  is  14,341.  Torrey's  Peak,  about  70  miles  SW.  of  the  central  axis,  is  25  miles 
from  Mount  Lincoln,  bearing  N.  37°. 6  E.,  and  its  altitude  is  14,336;  its  latitude  is  39= 
38'  37".4,  and  its  longitude  105°  48'  l".l. 

The  bearings  and  distances  from  Mount  Lincoln,  as  given  in  Gardner  &  Wilson's 
primary  triangulation,  page  718,  vol.  iii,  Hayden's  Bulletin,  are  as  follows  : 

Miles. 
  67 


Miles. 

Holy  Cross,  W.  22°.  0  N   21 

Powell,  W.  66.6  N   31 

Park  View,  W.  88.9  N   68 

Long's  Peak,  N.  22.8  E   68 

Torrey,  N.  37.6  E   25 

Evans,  N.  56.7  E   30 


Pike's  Peak,  S.  58^.7  E  

Hunt's  Peak,  S.  7.7  E   67 

Princeton,  S.  9.7  W   42 

Harvard,  S.  21.0  W   32 

La  Plata,  S.  41.3  W   29 

Massive,  S.  60.0  W   23 

Snow  Mass,  S.  72.9  W   54 

Pike's  PEAK.^The  extensive  view  obtained  from  the  summit  of  this  peak  rendered 
it  a  peculiarly  advantageous  position  for  observation  of  the  shadow  of  the  moon.  But 
the  natural  tendency  to  exaggerate  the  ordinary  limits  of  vision  renders  it  necessary 
that  we  should  tirst  inquire  as  to  the  probable  extent  of  the  visible  horizon— an  inquiry 
that  is  facilitated  by  the  admirable  topographical  charts  published  in  Hayden's  Atlas  of 
Colorado,  Washington,  1878. 

The  bearings  observed  by  J.  T.  Gardner  from  the  summit  in  his  primary  triangula- 
tion of  Colorado  are  recorded  by  Wilson  in  p.  719,  No.  3,  Vol.  Ill,  of  the  Bulletin  of 
Hayden's  Surveys.    Among  these  are  the  following: 


Peak. 

Beaiiug. 

Distance. 

Peat. 

Bearing. 

Distance. 

Pisher's   

S.  15.  0  E. 

Miles. 
124 
101 

58 

70 
65 

W.  5.2N. 
W.  31.  9  N. 
W.  53.  3  X 
W.  58.  3  N. 
W.72.8N". 
W.80.7N. 

Miles. 

CO 
67 
69 
61 
102 
53 

AVest  Spanish  

Eeto  Alto  

Hunt  

Ouray   

Princeton  

S.  1.6E. 
S.  42.  3  W. 
S.  57.  4  W. 
S.  66. 1 W. 
S.  84.  8  W. 

Lincoln  

Evans   ... 

Long's  

Morrison's  
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From  this  table  it  is  evident  that  the  horizon  in  the  north  and  west  quadrant  as 
observed  liom  Pike's  Peak  must  be  iu  general  limited  by  mountains  at  a  distance  of 
not  more  than  60  or  70  miles  instead  of  "over  a  hundred"— those  more  distant  being 
distinguishable  only  occasionally  with  a  glass.  The  front  and  rear  edges  of  the  shadow 
would  sweep  over  this  distance  of  65  miles  iu  2  minutes  at  the  rate  of  33  miles  per 
minute.  The  summit  of  Pike's  Peak  was  about  25  miles  SW.  of  the  axis  of  the  central 
path,  the  width  of  which  was  about  120  miles  in  Colorado,  having  a  general  trend  of 
from  N.  40°  W.  to  S.  40°  E.  Therefore,  at  the  distance  of  65  miles  the  shadow  of  the 
moon  Avould  subtend  an  angle  of  about  84°  as  measured  on  the  horizon. 

Pike's  Peak  Summit.— The  column  of  shadow  approaching  the  peak  from  the  north- 
west was  seen  by  those  observers  who  were  stationed  at  the  edge  of  the  peak,  with  the 
plains  below  iu  full  view— similarly  the  departing  column  of  shadow  was  seen  by  Mr. 
McCandless,  moving  southeastward  after  the  totality  had  passed  by;  but  Mr.  McCan- 
dless,  although  a  most  careful  man,  "  saw  none  of  the  rainbow  hues  spoken  of  by  others. " 
He  describes  the  shadow  in  the  air  as  having  the  appearance  of  a  dark  cloud,  "like'a 
^eat  black  ball  with  a  bright  zone  of  light,  fading  from  bright  yellow  into  a  pale  pea 
green,  surrounding  it.  It  w-as  an  almost  black  shadow  distinctly  rounded  with  bright 
orange  yellow  next  to  it,  shading  off  through  light  yellow  into  the  greenish  hue  of  the 
plains.    (See  document  No.  21.) 

General  Edward  Hatch  (see  document  No.  22),  also  at  the  northern  edge  of  the 
summit,  saw  "an  angry  black  cloud  of  inky  blackness  at  the  base,  fading  gradually 
into  softer  prismatic  colors  of  the  rainbow,  not  as  well  or  clearly  defined,  the  red  partic- 
ularly dull ;  the  upper  edges  of  this  cloud  of  wavy  orange.  This  cloud,  advancing  with 
startling  rapidity,  fading  into  colors,  disappeared  in  the  sunlight." 
_  Col.  C.  B.  Lamborn,  also  on  the  summit,  reports  (see  docuniients  23  and  24),  "  with 
inconceivable  rapidity  the  shadow  swept  towards  us;  its  front  was  a  clear  black  line, 
bordered  with  a  fringe  of  yellow.  When  the  shadow  reached  and  enveloped  us,  the  eye 
could  dimly  outline  the  nearer  mountains  and  could  single  out  with  strange  distinct- 
ness the  houses  and  farms  iu  the  valley  below.  The  horizon  all  around  us  was  brightly 
illumined  by  flashing  rays  of  red  ami  yellow  Hgiit,  like  those  of  the  aurora.  There 
was  one  peculiar  phenomenon  of  color  connected  with  the  appearance  and  disappear- 
ance of  the  shadow.  It  was  observed  that  along  both  lines  of  the  shadow,  and  espe- 
cially along  Its  departing  edge  perhaps  more  distinctly  than  its  advance  line,  there  was  a 
well-defaued  strip  of  yellow  color  shading  off  into  orange  and  bright  red.  This  appear- 
ance was  well  defined  and  bordered  the  dark  lines  like  a  fringe.  The  two  colors  of  red 
and  yellow,  with  an  intermediate  shade  of  orauge,  fringed  the  edges  of  the  shadow 
as  It  swept  over  the  peaks  and  plains  below  us.  The  colors  did  not  appear  to  pervade 
the  atmosphere  between  us  and  the  ground,  but  lay  flat  along  the  surface  and  directly 
against  the  edge  of  the  shadow.  I  saw  no  blue  line,  although  the  shading  of  red  may 
perhaps  have  run  into  purple.  The  colors  were  visible  only  on  the  edges  of  the  shadow 
as  thrown  on  the  ground.  The  movement  of  the  shadow  was  so  rapid  as  it  swept 
across  the  landscape  below  my  point  of  observation  that  I  failed  to  note  the  sequence  of 
the  colors.  What  color,  red  or  yellow,  was  next  the  black  line  of  shadow  I  am  unable 
to  sa.y. 

^rs.  Aubrey  H.  Smith,  also  on  the  summit,  in  her  report  (see  document  25)  says: 
When  the  shadow  reached  the  plain  it  seemed  to  become  a  solid  palpable  body  of 
daikness  rising  up  iu  a  great  wall.  *  »  *  At  the  point  of  contact,  as  it  were,  of  the 
retreating  light  and  the  advancing  shadow  the  white  light  became  yellow,  which 
deepened  into  orange  and  red,  while  the  edge  of  the  gloom  took  on  a  bluish  tinge, 
lormiug  an  iris  fringe.  The  same  colors  were  even  more  distinctly  visible  on  the  re- 
treat ot  the  shadow  after  totality.  The  corona  of  light  around  the  dark  body  of  the 
horizon^'^   ^  ^^^^      scintillating  red  and  yellow  light,  like  an  aurora  on  the  far-off 

The  distance  from  Pike's  Peak  to  the  limits  of  the  region  of  total  eclipse  can  be 
determined  for  the  moment  of  mid-totality  by  describing  an  ellipse  having  this  station 
on  Its  minor  axis,  the  dimensions  of  the  ellipse  being  the  mean  of  the  dimensions  of 
5nS^?ir  represented  on  the  accompanying  map  for  the  moments  5i»  C"  and 

40  Washington  time.  We  thus  find  that  for  the  moment  of  mid-totality  the  limits 
01  tiie  sliadow  had  the  following  approximate  bearings  and  distances  from  Pike's  Peak : 


Miles. 

South   40 

S.  W   35 

W   30 

N.  W   30 


Miles. 

North   45 

N.  E   80 

E   90 

S.  E   65 


—while  the  center  of  shadow  bore  N.  E.,  distant  28  miles 

It  IS  therefore  probable  that  the  "far-off  horizon"  alluded  to  iuthe  last  line  of  the 
preceding  extract  refers  to  the  western  half  of  the  horizon,  which  these  observers  had 
nght  before  them.    Moreover,  the  fact  that  no  distant  mountain  peaks  were  noticed 
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as  illuminated  during  mid-totality  suggests  that  probably  the  limit  of  distinct  vision 
commented  upon  on  the  previous  page  should  be  further  reduced  from  65  miles  to  30 
miles. 

Mr.  Charles  O.  Shields,  observing  also  at  the  summit  of  Pike's  Peak  (see  document 
26),  reports  as  follows  : 

"I  write  you  regarding  the  colors  preceding  the  shadow.  There  was  a  band  of 
clouds  extending  along  the  northern  horizon,  on  which  the  colors  were  best  shown. 
The  first  color  I  noticed  was  a  very  pale  yellow,  which  gradually  deepened  into  a  dark 
orange.  This  was  bordered  by  a  pink  which  deepened  to  a  light  rose  and  assumed  dif- 
ferent shades  to  a  very  rich  dark  rose.  Beyond  the  rose  the  color  grew  darker  until  it 
became  a  blue  black.  The  colors  were  not  arranged  in  bands,  but  were  so  beautifully 
blended  I  could  not  tell  where  one  color  ended  and  the  other  began." 

Colorado  Springs.— Professor  Loud  reports  that  the  "diffraction  bands  at  the 
edge  of  the  shadow  as  seen  by  those  on  Pike's  Peak  summit  were  not  noted"  by  any 
of  the  observers  at  the  foot  rf  the  peak,  6,000  to  8,000  feet  below  the  summit. 

INDIAN  TERRITORY. 

Fort  Sill.— Private  John  McCann  (document  No.  .58)  writes:  "During  the  total 
phase  the  vicinity  of  the  observer  was  a  purple  twilight,  and  the  horizon  for  the  com- 
plete circle,  with  the  exception  of  about  30°  of  the  western  section,  presented  the  ap- 
pearance of  the  morning  aurora  as  it  appears  20  or  30  minutes  before  sunrise,  with  the 
exception  of  being  of  a  more  brilliant  orange  color.  The  western  section  for  a  distance 
of  about  30°,  as  above  referred  to,  was  of  a  much  brighter  hue." 


Of  the  phenomena  of  colors  described  in  the  previous  quotations  the  following  seem 
to  be  the  most  characteristic: 

a.  When  enshrouded  within  the  region  of  "totality"  the  observer  sees  on  the  horizon 
all  around  him  an  appearance  as  of  the  morning  twilight,  i.  e.,  de4p  red  below  sur- 
moiinted  by  yellow,  and  that  by  brilliant  orange.  If,  however,  the  area  of  totality  be 
very  large  as  when  the  duration  of  totality  is  very  long,  then  at  the  base  below  the 
red' is  a  deep  dusky  belt,  surmounted  by  purple,  above  which  the  above-described  red, 
yellow,  and  orange  bands  are  seen.  Around  the  observer  the  diffused  light  from  all 
sides  obliterates  all  shadows  and  spreads  a  tint  of  yellow  and  blue  or  of  purple,  depend- 
ing on  the  extent  of  the  totality. 

b.  When  clouds  or  snow-covered  mountains  bound  the  horizon,  the  colors  above 
enumerated  become  brighter,  and  are  described,  for  instance,  as  i>ale  yellow,  dark 
orange,  pink,  light  rose,  rich  dark  rose,  blue  black. 

c.  When  looking  from  a  peak  down  upon  the  shadow  on  the  plain  below,  it  is  seen 
that  the  darkest  region  is  surrounded  by  a  stripe  or  belt  of  a  bluish  tinge,  outside  of 
which,  in  order,  come  belts  of  red,  orange,  yellow,  and  white.  These  colors  did  not 
appear  to  pervade  the  atmosphere,  but  lay  llat  on  the  ground,  alongside  the  shadow. 

d.  Observers  quite  outside  of  the  totality,  as  for  instance  when  it  is  approaching 
towards  or  departing  from  them,  saw  it  as  an  angry  black  cloud  or  as  an  almost  black 
shadow  surrounded  successively  by  exceedingly  dull  red,  then  by  orange,  bright 
orange,  yellow,  and  light  yellow,  and  thus  shading  off  into  the  greenish  hue  of  the 
plains.  These  colors  apparently  were  seen  on  each  side  of  the  central  shadow  in  the 
same  order,  reckoning  from  the  inside;  but  with  respect  to  the  colors  at  the  base  of 
the  approaching  or  retreating  shadow,  the  following  appears  to  be  the  order,  viz, 
near  the  horizon  bright  yellow,  next  above  light  yellow,  then  pea-green,  purple,  &c., 
to  dark  blue  or  black  blue.  When  on  the  approach  of  the  shadow  the  bands  of  yel- 
low, orange,  red,  and  blue,  or  dusky  purple,  have  successively  passed  over  the  ob- 
server, a  sudden  change  to  a  uniform  dark  hue  is  observed,  and  the  darkness  suddenly 
increases,  after  which  it  very  slowly  increases  until  mid-totality,  when  the  phenomena 
recur  in  a  reverse  order.  At  Virginia  City,  Mont.,  the  observer  estimated  about  five 
seconds  to  be  the  duration  of  this  preliminary  series  of  color  bands  corresponding  to  a 
width  fiat  on  the  ground  of  four  miles,  which'width  would  seem  to  accord  well  enough 
with  what  was  seen  from  Pike's  Peak. 

The  preceding  phenomena  have  been  explained  as  due,  1st,  to  chromatic  dispersion 
of  light  within  our  atmosphere;  2d,  to  dittiaction  at  the  edge  of  the  moon;  3d,  to  illu- 
mination by  the  red  and  orange  layers  of  the  sun's  atmosphere;  4th,  to  selective  ab- 
sorption precisely  such  as  cause  the'sunset  tints  or  the  salmon  t  ints  of  distinct  summer 
cumuli.  Apparently  the  third  of  these  hypotheses  explains  the  phenomena  described 
in  paragraphs  a,  h,  c,  d,  whence  we  should  conclude  that  the  area  of  totality  as  defined 
by  ordinary  astronomical  calculations  is  appreciably  encroached  upon  on  all  sides  by 
the  light  of  the  solar  corona  and  chromo-spliere. 
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OBSKRVATIONS  AND  SKETCHES  OF  THE  SOLAH  COltONA  A^'D  KAYS. 


Of  tlio  observations  relating  to  the  general  appeal aiico  of  flio  .solar  corona  and  rays 
there  have  been  reported  twenty-eight  sketches,  and  tlicre  an-,  also  ,soinc  drscT  iptious 
without  sketches.  Tlie  sketches  have  been  rediKcd  to  miifonn  scali'.  viii^'  f  he  moon's 
diameter  one  and  a  quarter  inches,  and  are  hei  c  reproduced  iu  white  on  a  dark  back 
ground ;  the  originals  were  in  black  ou  a  white  ground,  except  Nos.  8  and  '.».  They  arc 
here  uanibered  and  arranged  in  chronological  order,  beginning  witli  .O''  6"'  U",  Wash- 
ington mean  time,  at  Baldy  Mountain,  Montana,  and  ending  with  5''  58'"  W,  at  Havana, 
Cuba.  The  top  of  each  diagram  is  to  be  marked  0^,  and  represents  the  apparent  ver- 
tex of  the  sun  at  the  place  and  time  of  mid-totality,  and  the  division  lines  representing 
30^  each  are  to  be  counted  from  the  tox)  toward  the  right  as  in  sketch  No.  9. 

The  text  and  the  notes  accompanying  each  sketch  will  give  all  details  needed  for 
elucidation.  The  sketch  of  Prof.  C.  A.  Young,  at  Denver,  is  given  in  the  text  of  his 
report  No.  48.  The  following  is  a  list  of  these  sketches,  with  the  author's  name  and 
location : 


Old  Baldy  Mountain  summit,  near  Virginia 
City,  Moct. 

Virginia  City,  Mont  -.  

 do  '.  

CoalviUe,  TJtali    

Denver,  Colo  

Little  Sandy,  "Wyoming  

Pike's  Peak  summit,  Colo  

 do  

Pike's  Peak,  Lake  House,  Colo  

do 


Manitou,  Colo  

Colorado  Springs,  Colo. 

 do  

 do  

 do...  

 do  

South  Pueblo,  Colo  

Clear  Creek,  ISTebr  

Fort  Sill,  Ind.  T  

Henrietta,  Tex  


 do  

Jaoksboro',  Tex  

G-rabam,  Tex  

Pilot  Poiut,  Tex  

Belmont  Farm,  near  Melissa,  Tex. 

Corsicana,  Tex  

Havana,  Cuba  " 


William  Martin. 


A.  J.  Bennet  

F.  KeUegher  

T.  BuUock  

J.  M.  Baaley  

"W.H.Hobnes  

H.  T.  Crosby  

H.  H.  C.  Dunwoody. 

C.  Abbe  

W.  Wiley  

W.W.Nichols  

J.  H.  Kerr  

A.  R.  Byrd  

A.  Stewart  

L.  Katliff  

E.Curtis  

E.  S.  Nettleton ..... 

A.  F.  Bryant  

S.  R.  Whitball  

J.  J.  Mullen   

J.  D.  Harston  

M.  Harreld  

P.M.  Wilson--  

A.  B.  Grant  

C.  P.  Eeeves  

T.M.  Scott  

N.  Cumming  

C.  Hasselbrink  


Washington 
time  of  mid- 
totality. 


*  These  observers  were  entirely  outside  of  the  belt  of  totality,  but  they  report  beams  visible  and  which 
correspondwell  to  our  other  descriptions,  and  especially  to  the  visibility  of  the  coronal  beams  observed 
at  i-iKe  8  -f  eak  tor  hve  mmutes  after  third  contact.  These  observations  must  be  considered  among  the 
most  remarkable  and  interesting  of  the  whole  series. 

The  first  impression  upon  examining  these  sketches  must  be  that  the  corona  and 
rays  were  subject  to  great  changes  during  the  fifty-five  minutes  within  which  they 
passed  under  the  inspection  of  these  different  observers,  but  further  reflection  will  con- 
siderably modify  this  conclusion. 

First.  The  four  projections  distinctly  recorded  by  Abbe,  in  No.  9,  also  appear  more 
or  less  distinctly  in  Nos.  1,  4,  and  28.    [See  also  Document  43.  ] 

Second.  The  positions  of  the  rays  or  beams  seen  by  the  different  observers  all  agree 
with  each  other  within  the  limits  of  accuracy  of  the  sketches. 

Third.  However  various  may  have  been  the  impressions  received  by  the  different 
observers,  yet  each  failed  to  see  and  record  any  material  change  during  the  two  or 
tbree  minutes  that  the  corona  was  visible  to  him.  We  thus  have  twenty-five  little  in- 
I-'^Tl,  ^^"^^^  minutes  each,  many  of  which  overlap  each  other  so  that  in 

euect  tJiere  is  a  continuous  line  of  testimony  to  the  permanence  of  the  appearance  of 
the  corona. 

Fourth.  Some  observed  a  twinkling  of  the  small  rays,  a  flickering  of  the  large  ones, 
or  a  movement  among  the  small  rays  near  the  sun's  limb.  Similar  movements  among 
the  rays  surrounding  a  bright  star  as  seen  in  a  telescope  are  usually  attributed  to  our 
own  atmosphere  or  are  classed  among  the  subjective  phenomena  peculiar  to  each  ob- 
server; It  IS  as  yet  too  early  to  decide  how  much  of  these  minute  changes  are  real  and 
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liow  mucli  atmospheric  or  subjective,  but  the  present  indications  are  that  almost  all 
were  due  to  the  motion  of  the  moon  which,  by  uncovering  or  covering  the  corona, 
produced  an  appearance  of  changes  in  the  latter  that  were  not  really  taking  place. 
This  remark  applies  especially  to  the  coronal  rays  close  to  the  sun's  surface. 

The  conclusion  is,  then,  decidedly  in  favor  of  the  permanence  of  the  coronal  phe- 
nomena. This,  however,  is  not  necessarily  a  positive  conclusion  as  to  their  material 
existence.  Such  phenomena  as  rainbows,  and  halos,  and  probably  the  aurora,  each 
have  a  certain  degree  of  permanence  and  are  not  subjective,  but  neither  are  they  ma- 
terial objects. 

The  suggestion,  made  by  Professor  Abbe,  that  the  long  rays  or  beams  must  be  streams 
of  meteoric  matter  near  to  but  beyond  the  sun  has  already  been  recorded  in  his  special 
Pike's  Peak  report,  and  has  met  with  general  acceptance  on  the  part  of  those  to  whom 
it  has  been  mentioned. 

H. 

THE  BRIGHTNESS  OF  THE  CORONA. 

Photometric  observations  looking  to  the  determination  of  the  brightness  of  the 
coronal  light  have  been  reported  fi-om  Dr.  I.  C.  Smith,  of  Virginia  City.  His  apparatus 
consisted  of  the  Bunsen  photometer  precisely  as  constructed  and  employed  by  Prof.  E.G. 
Pickering  on  the  occasion  of  the  eclipse  of  1870,  December  22.  The  candle  used  by  Dr. 
Smith  was  therefore,  by  Professor  Abbe,  referred  to  Professor  Pickering  for  comparison 
with  his  own,  and,  on  account  of  the  general  interest  in  these  results,  it  will  be  best 
to  refer  to  his  letter  as  given  in  full  in  reports  No.  73  and  74,  Chapter  III,  from  which 
it  will  be  seen  that  in  general  the  total  light  of  the  corona  in  1870  was  possibly  eight 
times  as  great  in  1878. 

A  very  considerable  amount  of  uncertainty  attaches  to  this  determination,  but  does 
not  invalidate  the  conclusion  that  in  1878  the  amount  of  light  received  from  the  corona 
was  comparatively  small.  On  the  other  hand,  the  general  experience  of  the  observers 
seems  to  have  been  that  the  darkness  during  totality  in  1878  was  not  so  great  as  in  1869. 

Although  such  an  estimate  cannot  have  very  great  weight,  yet  it  may  be  added  that 
on  Friday,  November  1,  1878,  at  5^  45™  p.  m.,  the  sky  being  perfectly  clear,  the  sun 
45  minutes  below  the  horizon  and  the  moon  about  six  days  old.  Professor  Abbe,  at 
Washington,  estimated  that,  to  the  best  of  his  remembrance,  the  illumination  due  to 
the  twilight  and  the  moonlight  of  a  sheet  of  paper  held  in  his  hand  was  equal  to  that 
which  fell  upon  his  drawing-paper  during  the  total  phase  of  July  29.  Photometric 
observations  repeated  under  such  circumstances,  with  an  apparatus  similar  to  that  of 
Professor  Pickering,  may  at  some  future  time  enable  us  to  obtain  an  approximation  to 
the  total  light  of  the  corona. 

The  brightness  deduced  above  from  Dr.  I.  C.  Smith's  observations  conforms  per- 
fectly to  the  result  announced  by  Prof.  W.  Harkness,  Bulletin  Philosophical  Society  of 
Washington,  vol.  iii,  p.  118,  who  concludes  that  the  total  light  of  the  corona  was  in 
1878  equivalent  to  0.072  times  that  given  by  a  standard  candle  at  a  distance  of  one 
foot  or  to  .3.8  times  the  brightness  of  the  full  moon.  And,  again,  that  the  total  light 
received  from  the  corona  of  December  22,  1870,  was  7J  times  greater  than  that  received 
on  July  29,  1878. 

Photometric  observations  were  made  during  totality  of  the  eclipse  of  August  7,  1869, 
by  Mr.  James  Haines,  of  the  observing  party,  at  Sioux  Falls  City,  Dak.,  but  by  a 
different  method,  such  that  the  comparative  brilliancy  of  the  corona  can  only  be  said 
to  have  been  in  general  less  than  in  1878. 


Talle  showing  inclination  of  sun's  axis  of  rotation  to  the  horizon  at  different  locations  along 
the  line  of  totality,  July  29,  1878. 


Washington 

Location  along  line  of  totality. 

Inclination. 

mean  time. 

Latitude. 

Longitude.* 

h.  m. 

0  / 

4  50 

4-50  23.1 

41  29.9 

50  17 

5  0 

47  10.7 

37  10.8 

42  13 

5  10 

43  49.9 

33  5.1 

34  26 

5  20 

40  18.5 

29  0.2 

27  54 

5  80 

36  33.1 

24  40.7 

5  40 

32  26.4 

19  42.7 

17  3 

5  50 

27  40.6 

13  16.8 

12  40 

6  0 

+20  43.0 

0  48.7 

8  44 

*rrom  Washington. 
[Addendum  made  Angust,  1881,  according  to  computatioi 
by  Prank  Waldo,  Computer,  O.  0.  S.  0.1 
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Amsworth  868,005 
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Tribune)   840,  841 

(Observer  at  Colo- 
rado Springs)   866-867 

(Observer   at  Na- 
vassa)  
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Armstrong,  S.  T  . 

Asten,  Dr.  von  . . . 
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Baker,  D.W.C... 

Baker,  F.  H  
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CUne,  P.  P   B94 
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Plan  of  observations  .  .825,  826,  827,  828,  833,  844 
Theory  of  structure  and  temperature.  846-848 
Visibl'ebeforeandaftertotality.833,  836, 886,894 

Cyanometer  

Dew  Point  observations   

Diffraction  bands  {see  also  Shadows)   866 

Fluorescent  bodies  828,  843,  844 

Halo  -  877 

Horizon,  appearance  of,  during  totality  ...  879 

Hygrometry  828,  829,  835, 843,  844,  852-853 

Instructions  ta  observers  818,  823 

Instraments  loaned  by  theU.  S.  Naval  Ob- 
servatory  824,  826,  827 


873 


Interview  with  Professo  v  Young   827,  828 

Introduction  809,  812,  824,  841-844,  853-800,  897 

Milty  Way  as  seen  from  Pike's  Peak. ...  849 

Moon  wholly  visible  ■   879 

Observers,  general  list  of   853-860 

Outfit   843 

Phosx)horescent  solution   843,  844 

Photographs  of  the  totality  

Photometric  observations  ■ 

Pike's  Peak,  Signal  Service  expedition : 

Historical   824-831 

Obsei'vations   831 

Polarization  of  diifuse  light   844 

Protuberances.    {See  Chromosphere.) 
Shadows  on  clouds  and  atmosphere  and 

gxound  834,  835,  836,  838,  839,  879,  918-921 

Spectroscope,  corresponding  simultaneous 

observations  with   ' 

Stars,  visible  840,  866,  867,  871,  879,  890,  89^;,  896 

Stations  and  reports,  general  summary  and 

distribution  of   853-860 

Stations,  geographical  location  of  849,  863,  869, 

871,  878,  897,  900-917 

Temperatures,  observations  of  835  (15, 10),  852, 

860-837, 917,  918 

Time-signals,  telegraphic  849,  850,  880 

Totality,  duration  of  804,  877,  878-884, 

889,  890,  891,  892,  894,  895,  896,  900 
Transparency  of  the  earth's  atmosphere.  828, 844, 
846,  849 

,  probabilities  of   813 

General  condition  of   897, 898 
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VII. 

ILLUSTRATIONS. 

1.  Map  of  Pike's  Peak,  Military  Eeservation. 

2.  Diagram  of  location  of  instruments  at  Pike's  Peak. 

3.  Diagram  of  temperature  at  Colorado  Springs. 

4.  Diagram  of  temperature  at  Lake  House. 

5.  Sketch  of  corona  by  Prof.  C.  A.  Toxmg. 

C.  Map  illustrating  the  stations  and  weather. 


U.S. MILITARY  RESERVATION 


EEFEEENOES: 

NOTE— Figures  0  to  16,  indieate  the  bonnilB  of  tilt  A— SignaJ  Station. 
Military  Reservation.  B— Abbe's  Site. 
The  Signal  Station  is  on  the  highest  point  of  the  C— Lake  House. 

D — Gamp  Hovgate. 


I 
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LOCATIONS  ON  THE3  SUMMIT 

OF 

PIKE'S  PEAK, 

July  28,  1878. 

□    I      ^      I  □ 


SCALE  50  FT"  TO  AN  INCH 


P.  Photometric  Apparatus.  AE.  Abbe's  Equatorial. 

L.  Langley's  Tent.  LE.  Langley's  Equatorial. 

A.  Abbe's  Tent.  T.  Thermograpliio  Apparatus. 
M.  Merriman's  Tent.  SS.    Signal  Service  Station. 

B.  Boehmer's  Bed  (rock)  in  1873.  G.     Gardner's  Monument. 
Gaidner's  monument  is  a  point  in  his  primary  triangulation,  and  its  location  as  eiv( 

W.  105°  2'  25".6;  altitude,  n,117  feet 


Gai  dner's  monument  is  a  point  in  his  primary 
him  is :  Latitude,  N.  38°  50'  27".3 ;  longitude,  W 
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Thermometer  Chart,  Colorado  Springs.    Altitude  6038  feet. 


Observed  thermometer,  July  29. 

July  30. 

mean  of  five  days,  July  26,  27,  28,  30,  31. 


Diag-ram  B. 

Thermometer  Chart,  Lake  House.    Altitude  10,230  feet. 

Observed  thermometer,  July  29. 

July  30. 

mean  of  five  days,  July  26,  27,  28,  30,  31. 
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VIII. 

DRAWINGS  OF  THE  CORONA. 

.  .W.  Martin- 

1.  Old Baldy. Mont  •   ..A. J. Bennet. 

2.  Virginia  City, Mon   •  F.Kellegber. 

3..  Virginia  City,  Mont   ^ 

4.  CoaMUe,mali  j.M.Eagley. 


Denver,  Colo 


.W.  H.  Holmes. 


6.  Little  Sandy,  Wyo   H  T  Crosby. 

7.  Pita's  Peak,  Colo  " "  h!  H.  0.  Dunwoody. 

8.  Pike's  Peak,  Colo   ^  ^^^^ 

9.  Lake  House,  Colo  ^  Wiley. 

10.  Lake  House,  Colo  W.Nichols. 

11.  Maniton,  Colo   ^  ^ 

12.  Colorado  Springs,  Colo  ^  ^^.^^^ 

13.  Colorado  Springs,  Colo  a' Stewart. 

14.  Colorado  Springs,  Colo    ^ 

15.  Colorado  Springs,  Colo   E  Curtis. 

16.  Colorado  Springs,  Colo  ^  Nettleton. 

17.  Soutli  Pueblo,  Colo   -p  jj^y^nt. 

18.  Clear  Creek,  ^Tebr   g  ^  Whitall. 

19.  Tort  Sill,  Ind.  T   _  _  _  j  j  ^^^j^^^ 

20.  Henrietta,  Tex   j  -p  jj^i.^ton. 

21.  Henrietta,  Tex   ^  HaiTold. 

22.  Henrietta,  Tex   p  Wilson. 

23.  Jacksboro',  Tex   . . .  A.  B.  Grant. 

24.  Graham,  Tex   C.F.Keeves. 

25.  Pilot  Point,  Tex   ^  g^,p(.t 

26.  Belmont  Farm,  Tox     (,^^^^„^ 

27.  Corsicana,  Tex    c.  Hasselbrink. 

28.  Havana,  Cuba  
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SKETCH  No.  1. 

Station,  Old  Baldy  Mouutaiu,  Montana  Observer,  William  Martin. 

Latitude,  44*^  57'  Instrument,  naked  eye. 

Longitude,  111°  0'  Duration  of  totality,  170  seconds. 

Altitude,  10,000  feet  Middle  of  totality,     6™  0«,  W.  M.  T. 

NOTES. 

(See  letter  Obs.  4470,  end.  5.)  No  red  prominences  were  seen.  Tlie  original  repre- 
sents the  outline  of  the  upper  right-hand  beam  as  being  extremely  faint  as  compared' 
with  the  beams  lying  in  the  ecliptic. 

See  report  No.  71  and  72  §  XI. 
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SKETCH  No.  2. 

Station,  Virginia  City,  Mont  Observer,  A.  J.  Bennet. 

Latitude,  45°  0'  Instrument,  naked  eye. 

Longitude,  111°  3'  Duration  of  totality,  178  seconds. 

Altitude,  5,700  feet  Middle  of  totality,     G^,  W.  M.  T. 

NOTES. 

(See  letter  Obs.  4470,  end.  6.)  Sketch  made  with  the  help  of  a  sketching  frame. 
At  A  and  A'  the  corona  faded  gradually  away  and  was  broken  up  in  streaks ;  elsewhere 
the  outer  edge  was  sharply  defined. 

(See  reports  No.  71  and  72  $  VI.) 
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SKETCH  No.  3. 


Station,  Virginia  City,  Mont. 

Latitude,  45°  0'.   

Longitude.  112°  3'  

Altitude,  5,700  feet  


.Observer,  F.  Kelleglier. 
.  Instrument,  naked  eye 
.Duration  of  totality  178  seconds. 
.Middle  of  totality,     6^,  W.  M.  T. 


NOTES. 


(See  letter  Obs.  4470;  end.  8.)   Sketch  made  witli  the  kelp  of  a  sketcMng  frame. 

At  b  an  almost  opaque  spot  in  tke  corona,  which  gradually  disappeared ;  the  rays, 
as  represented,  did  not  appear  all  at  once,  but  by  degrees,  obtaining  their  greatest 
extent  towards  the  third  minute. 

See  reports  Nos.  71  and  72,  §  IV. 


I 


934 


EEPOET  OF  THE  CHIEF  SIGNAL  OFFICEE. 


SKETCH  No.  4. 

Station,  Coalville,  Utah  Observer,  T.  Bullock 

Latitude,  40°  54'  Instrument,  naked  eve. 

Longitude  1110  26'  Duration  of  totality,  not  total. 

Altitude,  5,630  leet  Greatest  obcuration  about  5^  10^  W.  M.  T. 

NOTES. 

tliS'cuigrIm  ^'  ^'  '*^^^*  ^  others,  Hke  iiimse£f,  saw  the  eclipse  as  given  in 

See  reports  Nos.  101  and  102. 
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^  SKETCH  No.  *5. 

Station,  Denver,  Colo  Observer,  0.'M.  Bagley. 

Latitude,  39°  44'  ^  instrument,  naked  eye. 

Longitude  105°  Duration  of  totality,  179  seconds. 

Altitude,  5,300  feet  Middle  of  .totality,  5*  22%  W.  M.  T. 

NOTES. 

(See  letter  Obs.  4290,  encl.  3,  and  also  5358.)  States  that  he  saw  no  stars  within  or 
near  to  the  coronal  rays;  no  lines  nor  striae  were  seen:  width  of  the  corona  one-third 
the  diameter  of  the  sun. 

See  report  No.  46. 
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SKETCH  No.  *5. 

Station,  Denver,  Colo  Observer,^.  M.  Bagley. 

Latitude,  39°  44'   ^  instrument,  naked  eye. 

Longitude,  105°  .."  Duration  of  totality,  179  seconds. 

Altitude,  5,300  feet  Middle  of  totality,     22™,  W.  M.  T. 

NOTES. 

(See  letter  Obs.  4290,  encl.  3,  and  also  5358.)  States  that  he  saw  no  stars  within  or 
near  to  the  coronal  rays;  no  lines  nor  strias  were  seen:  width  of  the  corona  one-tMrd 
the  diameter  of  the  sun. 

See  report  No.  46. 
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SKETCB  No.  6. 

Station,  Camp  No.  4,  Little  Sandy,  Wy  Observer,  W.  H.-Holraes. 

Latitude,  42°  08'  :  Instrument,  small  telescope. 

Longitude,  109°  10'  Duration  of  totality,  147  seconds. 

Altitude,  7,300?  feet.'.  •  Middle  of  totality,- U^,  W.M.T. 

NOTES. 

(See  letters  Nos.  19  and  151,  misc.,  1880. )  This  sketch  was  made  with  the  help  of  a 
telescope  of  1.2  inches  aperture ;  the  sun  was  surrounded  with  minute  brilliant  pen- 
cils of  light  of  many  colors.  At  A,  B,  and  C,  the  sketch  represents  the  rays  and  colors 
very  nearly  as  seen.    The  rest  of  the  sketch  is  approximate. 

See  report  No.  108. 
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SKETCH  No.  7. 


Station,  Pike's  Peak  Summit,  Colo 

Latitude,  38°  50'  

Longitude,  105°  2'  

Altitude,  14,150  feet  


.Observer,  H.  T.  Crosby. 
.  Instrument,  naked  eye. 
.  Duration  of  totality,  160  seconds. 
Middle  of  totality,     24™,  W.  M.  T, 


NOTES. 


( See  letter  No.  2054,  misc. ,  1880. )  The  extent  of  the  brilliant  inner  corona  of  golden 
light,  as  given  by  this  sketch,  was  about  8'  above  the  surface  of  the  sun,  but  was 
greater  in  the  upper  left-hand  and  lower  right-hand  quadrants;  the  long  silvery  rays 
were  traced,  to  3°  from  center  of  the  sun,  according  to  the  test  of  report  No.  19,— but 
this  engraving  follows  Mr.  Crosby's  drawing,  in  which  the  estension  from  sun's  cen- 
ter is  limited  to  3  and  3^  diameters  for  each  ray  respectively. 
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SKETCH  No.  7. 


Station,  Pike's  Peak  Summit,  Colo , 

Latitude,  38°  50'  

Longitude,  105°  2'  

Altitude,  14,150  feet  


.Observer,  H.  T.  Crosby. 

.  Instrument,  naked  eye. 

.  Duration  of  totality,  160  seconds. 

.Middle  of  totaUty,  5i^  24™,  W.  M.  T. 


NOTES. 


(See  letter  No.  2054,  misc.,  1880. )  The  extent  of  the  brilliant  inner  corona  of  golden 
light,  as  given  by  this  sketch,  was  about  8'  above  the  surface  of  the  sun,  but  was 
greater  in  the  upper  left-hand  and  lower  right-hand  quadrants ;  the  long  silvery  rays 
were  traced  to  3°  from  center  of  the  sun,  according  to  the  text  of  report  No.  19,— but 
this  engraving  follows  Mr.  Crosby's  drawing,  in  which  the  extension  from  sun's  cen- 
ter is  limited  to  3  and  3|  diameters  for  each  ray  respectively. 
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SKETCH  No.  8. 

Station,  Pike's  Peak  Summit,  Colo  Observer,  H.  H.  C.  Dunwoody. 

Latitude,  38°  50'  ,  Instrument,  naked  eye. 

Longitude,  105"  2'  Duration  of  totality,  158  seconds. 

Altitude,  14,150  feet  ..Middle  of  totality,  51^  24"',  W. M.  T. 

NOTES. 

(See  letter  1748,  misc.,  1878.)  The  sketoli  from  which  the  engraving  was  made 
was  from  memory  in  October,  1878.  The  narrow  ring  of  orange-yellow  light  appeared 
broader  on  the  right-hand  side. 

See  report  No.  i5. 
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SKETCH  No.  8. 

Station,  Pike's  Peak  Summit,  Colo  Observer,  H.  H.  C.  Dunwoody. 

Latitude,  38°  50'  Instrument,  naked  eye. 

LongitiuTe,  105"  2'  Duration  of  totality,  L58  seconds. 

Altitude,  14,150  feet  Middle  of  totality,  5^^  24",  W.  M.  T. 

NOTES. 

(See  letter  1748,  misc.,  1878.)  The  sketch  from  which  the  engraving  was  made 
was  from  memory  in  October,  1878.  The  narrow  ring  of  orange-yellow  light  appeared 
broader  on  the  right-hand  side. 

See  report  No.  15. 
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SKETCH  ,No.  9. 

Station,  Pike's  Peak  Lake  House,- Colo ....  Observer,  C.Abbe. 

Latitude   3fio  49'.5  Instrumelit,  naked  eye. 

Ainf  1    I'nl^ln  /-f ■ Duration  of  totality^  160  seconds. 
.Altitude,  10,230  feet  Middle  of  totality,     2i^;  W.M.T. 

NOTES. 

See  letter  (misc.  1287,  end.  3)  for  complete  description.  Professor  Loud  states  that 
perpendicular  to  the  ecliptic,  as  seen  by  Mr.  Abbe  at  the  Lake  House,  was  also 
distinctly  seen  by  an  intelligent  observer  at  Colorado  Springs,  of  which  fact  he  first 
became  aware  on  the  20th  of  August.  o  . 

See  reports  No.  28,  §  d,  and  No.  43. 
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SKETCH  Jfo.  9, 

Station,  Pike's  Peak  Lake  House,- Colo,  Observer,  C.Abbe. 

Latitude,  38"  49'.5  ,  Instrumelit,  naked  eye. 

Longitude,  105"  0'.4.   Duration  of  totality^  160  seconds. 

.Altitude,  10,230  feet  Middle  of  totality,  5^  24^',  W.M.T. 

NOTES. 

See  letter  (misc.,  1287,  encl.  3)  for  complete  description.  Professor  Loud  states  that 
the  ray  perpendicular  to  the  ecliptic,  as  seen  by  Mr.  Abbe  at  the  Lake  House,  was  also 
distinctly  seen  by  an  intelligent  observer  at  Colorado  Springs,  of  which  fact  he  first 
became  aware  on  the  20th  of  August. 

See  reports  No.  28,  §  d,  -and  No.  43.  , 
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SKETCH  No.  10, 

Station,  Pike's  Peak,  Lake  House,  Colo  Observer,  W.  Wiley. 

Latitude,  38°  49'. 5  Instrument,  naked  eye. 

Longitude,  105°  0'.4  Duration  of  totality,  162  seconds. 

Altitude,  10,230  feet  Middle  of  totality,  5^  24°i,  W.M.T,- 

NOTES. 


See  letter  (3696  V.  R.,  end.  3). 
See  report  No.  42. 


948 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


SKETCH  No.  11. 

Station,  Manitou,  Colo  Observer,  W.  W.  Nichols. 

Latitude,  38°  51'. 8  Instrument,  opera-glass. 

Longitude,  104°  54'.7  Duration  of  totality,  165  seconds. 

Altitude,  6,300  feet  Middle  of  totality,  5^  24",  W.  M.  T. 

NOTES. 

See  letter  (3696  V.  E.,  end.  4).    The  stars  were  added  to  the  sketch  after  the  clos 
of  totality. 
See  report  No.  42. 
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SKETCH  No.  11. 

Station,  Manitou,  Colo  -  Observer,  W.  W.  Nicliols. 

Latitude,  380  51'.8  Instrument,  opera-glass. 

Lono-itude,  104°  54'.7  -  Duration  of  totality,  165  seconds. 

Altitude,  6,300  feet  Middle  of  totality,  5i>  2i^,  W.  M.  T. 

NOTES. 

See  letter  (3696  V.  E.,  encl.  4).   The  stars  were  added  to  the  sketch  after  the  close 
of  totality. 
See  report  No.  42. 
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SKETCH  No.  12. 

Station,  Colorado  Springs,  Colo  Observer,  J.  H.  Kerr. 

Latitude,  38°  50'.5  Instrument,  2-inch  Signal  Serviee  glass. 

Longitude,  104°  49'  Duration  of  totality,  160  seconds. 

Altitude,  6,038  feet  Middle  of  totality,  5'»  24«>,  W.  M.  T. 

NOTES. 

See  letter  (3696  V.  R.,  end.  8).  The  coronal  beams  were  striated  as  showji  in  the 
figure.  It  was  brighter  near  its  edges,  but  faint  nearer  the  middle  line,  and  remote 
from  the  sun.    A  blue  light,  invisible  with  telescope,  was  seen  with  the  naked  eye. 

See  report  No.  42. 
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SKETCH  No.  13. 

Station,  Colorado  Springs,  Colo  Observer,  A.  R.Byrd. 

Latitude,  38°  50'  . .  ^  Instrument,  naked  eye. 

Longitude,  104°  49'   Duration  of  totality,  160  seconds. 

Altitude,  6,038  feet  .  Middle  of  totality,  5»  24",  W.  M.  T. 

y  NOTES. 

See  letter  (3696  V.  R.,  encl.  7). 
See  report  No.  42. 
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8KETCH  No.  14. 

Station,  Colorado  Springs,  Colo  Observer,  Alice  Stewart. 

Latitude,  38°  .50'  Instrument,  naked  eye. 

Lougitude,  104°  49'  Duration  of  totality,  160  seconds. 

Altitude,  6,038  feet  Middle  of  totality,  5"^  24'",  W.M.T. 

NOTES. 

See  letter  (3696  V.  R.,  end.  6).  The  original  drawing  presents  an  indefinite  light 
surrounding  tlie  sun  at  a  distance  of  about  2  diameters  on  all  sides,  and  slightly  elon- 
gated in  the  direction  of  the  ecliptic  ;  within  this  the  beams  to  the  east  and  west  are 
entirely  contained ;  both  faded  away  indefinitely  at  the  extremities,  but  had  sharply- 
defined  edges. 

See  report  No.  42. 
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SKETCH  No.  15. 


Station,  Colorado  Springs,  Colo. 

Latitude,  38°  50'  

Longitude,  104°  49'  

Altitude,  6,038  feet  


Observer,  L.  Ratlifif. 
Instrument,  naked  eye. 
Duration  of  totality,  160  seconds. 
.Middle  of  totality,  5i'  2i%  W.  M.  T. 


NOTES. 


(See  letters  3696  V.  R.,  end.  5.  \  The  right-hand  or  southwest  portion  of  this  sketch 
was  unfinished.  Observer  began  at  bottom  and  sketched  around  the  sun  in  the  direc- 
tion, bottom,  left,  top,  right.  The  upper  left-hand  coronal  beam  had  an  indefinite 
ending :  all  other  portions  were  sharply  defined  in  the  original. 

See  report  No.  42. 
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SKETCH  No.  16. 


Station  Colorado  Springs,  Colo  Observer,  E.  Curtis. 

Latitude  38°  50'   Instrument,  naked  eye. 

MtiH  d  oS  frtt of  totality.'^reO  seconds. 
Altitude,  6,038  feet.  Middle  of  totality,  5^  24™,  W.  M.  T. 


NOTES. 


ariund  S  thfn.  J-       '""^^        H^'^^'y'^J  ^^'"''^^     ^^'^  *«P      *e  snn  and  sketched 
around  m  the  order,  top,  right,  bottom,  left.    Definite  edges  are  given  everywhere  to 
the  coronal  beams  except  at  the  upper  left-hand  extremity.        "  erywneie 
See  report  No.  42. 
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SKETCH  No.  16. 

Station,  Colorado  Spriugs,  Colo  Observer,  E.  Curtis. 

Latitude  38°  50'   Instrument,  naked  eye. 

AuT?  fi'  n.?«  Duration  of  totality,  160  seconds. 

Altitude,  6,038  feet.  Middle  of  totality,  5^24™,  W.  M.  T. 

NOTES. 

oif,''*'-,^**"!!  ^""^'h        observer  began  at  the  top  of  the  sun  and  sketched 

around  in  the  order,  top,  right,  bottom,  left.    Definite  edges  are  given  everywhere  to 
the  coronal  beams  except  at  the  upper  left-hand  extremity. 
See  report  No.  42.  J 


I 
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SKETCH  No.  17. 

Station,  South  Pueblo,  Colo  Observer,  E.  S.  Nettleton. 

Latitude,  38°  16'  Instrument,  l-inch  telescope? 

Longitude,  104°  37'  Duration  of  totality,  1.53  seconds. 

Altitude,  4,630  feet  Middle  of  totality,  5^  26™,  W.  M.  T. 

NOTES. 

(See  letter  3556  V.  R.,  end.  1.)    Saw  no  protuberances.   First  and  last  contacts 
occurred  at  A  and  B.    Saw  four  or  five  stars ;  were  plainly  visible. 
See  report  No.  51. 
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SKETCH  No.  18. 


Station,  Clear  Creek,  Nebr   ....Observer,  A.  F.  Bryant. 

Latitude,  41°  13'  Instrument,  naked  eye. 

Longitude,  96°  24'....  Duration  of  totality,  not  total. 

Altitude,  1,200  feet  Greatest  obscuration,  


NOTES. 


(See  letter  4809,  V.  R.  1878.)  Himself  and  daughter  saw  the  appearance  of  a  long 
beam  like  a  pme  tree  hanging  down  from  the  sun;  length  2|  or3 diameters, fading  off 
gently ;  width  1  diameter,  fading  off  sharply.  The  spots  on  the  drawing  located  to  give 
the  general  effect.  The  sketch  was  made  November  3, 1878,  from  memory :  the  first  rec- 
vation      "^"^^^^^y  ^"P^rt  of  July,  1878,  was  apparently  written  at  the  time  of  obser- 

See  reports  Nos.  75  and  76. 
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SKETCH  No.  18. 

Station,  Clear  Creek,  Nebr  Observer,  A.  F.  Bryant. 

Latitude,  41°  13'  Instrument,  naked  eye. 

Longitude,  96°  24'  Duration  of  totality,  not  total. 

Altitude,  1,200  feet  Greatest  obscuration,  

NOTES. 

(See  letter  4809,  V.  R.  1878.)  Himself  and  daughter  saw  the  appearance  of  a  long 
beam  like  a  pine  tree  hanging  down  from  the  sun ;  length  2^  or  3  diameters,  fading  off 
gently ;  width  1  diameter,  fading  oif  sharply.  The  spots  on  the  drawing  located  to  give 
the  general  elFect.  The  sketch  was  made  November  3, 1878,  from  memory ;  the  first  rec- 
ord on  his  monthly  report  of  July,  1878,  was  apparently  written  at  the  time  of  obser- 
vation. 

See  reports  Nos.  75  and  76. 
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SKETCH  No.  19. 


Station,  Fort  Sill,  Ind.  T 

Latitude,  34°  39'  

Longitude,  98°  25'  

Altitude,  1,700  ?  feet  


.Observer,  S.  R.WMtall. 
.Instrument,  naked  eye. 
Duration  of  totality,  148  seconds. 
.Middle  of  totality,  5^  32.5™,  W.M.T. 


NOTES. 


See  letter  (4389  Obs.,  encl.  2  and  3).  Eriglit  lines  shot  out  and  flickered  uniformly. 
Ihe  inner  circle  was  of  a  purple  hue,  around  which  a  circle  of  pale  yellow,  skirted 
with  a  circle  of  orange,  from  the  edge  of  which  the  irregular  strife  of  white  with  yel- 
low tint  were  observed ;  no  appreciable  change  in  the  color  during  totality.  The  four 
points  of  contact  are  approximately  indicated  by  the  arrows  A,  B,  C,  D.  Certain 
blurs  on  the  original  ink  drawing  are  omitted  in  this  copy,  although  they  may  have 
been  intended  to  represent  the  red  protuberances. 

See  reports  Nos.  58,  59,  60. 
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SKETCH  No.  20. 

1,  Henrietta,  Tex  Observer,  J.  J.  Mullen. 

Latitude,  33°  45'  .Instrument,  naked  eye. 

Longitude  980  3'  Duration  of  totality,  157  seconds. 

Altitude,  915  feet   Middle  of  totality,  5"  SG-n,  W.  M.  T. 

NOTES. 

See  letter  (4577  Obs.,  end.  1).  Halo  of  a  blue-gray  tint;  two  red  spots,  both 
apparently  withm  the  edge  of  the  moon  ;  one  seen  at  30  degrees  west  of  the  bottom 
of  the  sun's  hmb,  and  the  other  at  about  15  to  30  degrees  east  of  the  top  of  the  sun. 

bee  report  No.  96,  §  I. 
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SKETCH  No.  21. 

Station,  Henrietta,  Tex  Observer,  J.  D.  Harston. 

Latitude,  330  45'  Instrument,  naked  eye. 

iSfg'lffee  Duration  ohotality,V  seconds. 

Aitituae,  91.')  teet  Middle  of  totality,  5»>  36",  W.  M.  T. 

NOTES. 

See  letter  (4577  Obs   end.  2).    No  notes  accompanying  this  sketch. 
5>€e  report  -No.  96,  §  III, 


t 
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SKETCH  No.  22. 

Station,  Henrietta,  Tex  Observer,  Dr.  M.  Harrold. 

Latitude,  33°  45'  Instrument,  naked  eye. 

AiTF^    o'ir  ^  3'   Duration  of  totality,  157  seconds. 

Altitude,  915  feet  ,  Middle  of  totality,  5^  m%  W.  M.  T. 

NOTES. 

See  letter  (4577  Obs.,  encl.  3).    The  upper  left  hand  and  lower  right  hand  extremi- 
ties oi  the  coronal  beam  are  represented  as  fading  away  indeflnitelv. 
See  report  No.  96,  §  II.  ^       j  j 
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SKETCH  No.  23. 

Observer,  P.  M.  Wilson. 
Instrument,  2-inch  Signal  Service  glass. 

.Duration  of  totality,  

Middle  of  totality,  5"  37^,  W.  M.  T. 

NOTES. 

See  letter  (4314  Obs.,  end.  1).  Heavy  cumuli  interrupted  observations,  but  "a 
beautiful  silvery  corona  could  be  seen  around  the  edge  and  a  few  lines  were  seen  to 
shoot  out  steadily  to  the  northwest,  beaming  steadily,  not  waving  at  all."  The  first 
and  last  contacts  were  at  the  points  A  and  B.  By  northwest  is  to  be  understood  the 
direction  corresponding  to  300°  or  330°  and  therefore  perpendicular  to  the  ecliptic. 

See  report  No.  97. 


Station,  Jacksboro',  Tex. 

Latitude,  33°  10'  

Longitude,  98°  8'  

Altitude,  1,119?  feet  .... 


J 


II 
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SKETCH  No.  24. 

Station,  Graham,  Tex  Observer,  A.  B.  Grant. 

Latitude,  33°  8'  Instrument,  naked  eye. 

Longitude,  98°  40'  Duration  of  totality,  120  seconds. 

Altitude,  1,040  ?  feet  Middle  of  totality,  >  39",  W.  M.  T. 

NOTES. 

See  letter  (4489  Obs.,  end.  2).  No  notes  accompanying  this  sketch,  except  the 
remarks  of  Mr.  Floyd  Shock,  who  says,  "though  it  is  rough  in  appearance,  it  is  en- 
tirely accurate." 

See  reports  Nos.  93,  94,  and  95. 
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SKETCH  No.  25. 

Station,  Pilot  Point,  Tex  Observer,  E.  F.  Reeves. 

Latitude,  33°  22'  Instruments,  2-inch  Signal  Service  glass. 

Longitude,  96°  55'  Duration  of  totality,  102  seconds. 

Altitude,  800  ?  feet  Middle  of  totality,  5"  39™. 

NOTES. 

See  letter  (5291  Obs.,  end.  1).    No  notes  accompanying  this  sketch  except  the 
following :  The  corona  was  a  light  pale  color. 
See  reports  Nos.  98,  99.  I 
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SKETCH  No.  26. 

Station,  Belmont  Farm,  wear  Melissa,  Tex...  Observer,  T.  M.  Scott. 

Latitude,  33°  8'  Instrument,  naked  eye. 

Longitude  96-°  31'  Duration  of  totality,  60  seconds. 

Altitude,  722  feet  Middle  of  totality,     U%  W.  M  T 


See  letter  (3445  Obs.).  The  points  of  first  and  last  contact  were  at  A  and  E;  a 
bright  halo  surrounded  the  moon  ;  bright  red  rays  or  protuberances  were  at  B :  bright 
white  rays  lasting  during  totality  were  at  C ;  at  D  the  ray  was  rounded  on  the  oppo- 
site side ;  "  it  terminated  in  rays." 

See  reports  Nos.  86,  87. 
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SKETCH  No.  27. 

Station,  Corsicana,  Tex  Observer,  N.  Cummine. 

Latitude  32°  4'   Instrument,  naked  eye. 

imf^^  lA^ff^^l  Duration  of  totality,  151  seconds. 

Altitude,  445?  feet  .Middle  of  totality,     41%  W.  M.  T. 

NOTES. 

See  letter  (4357  Obs.^  encl.  2  and  3).  Stratus  clouds  much  obscured  the  sun.  At 
the  moment  of  the  begmmng  of  totality  a  sheet  of  flickering  whitish  light  flashed  from 
^e  western  limb  of  tOie  sun,  continued  a  few  seconds,  and  disappeared  ;  during  the 
Sfti?!i,       *^  l^^'^^^}  ^^"^^^  ^^^""^  ^'^^'"^  northern  limb,  in  width  one- 

+  .1  -T""!  '^^"leter  in  height  one-sixth  diameter.    Thirty  seconds  before  the 
totality  the  same  phenomena  occurred  on  the  sun's  western  limb  between  the 
points  A  and  B.    Our  engraving  gives  all  the  items  depicted  on  the  observer's  four 
totaTity  protuberances  described  were  at  C  before  totality  and  at  D  after 

See  reports  Nos.  88,  89. 
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SKETCH  No.  28, 

Station,  Havana,  Cuba  Observer,  C.  Hasselbrink, 

Latitude,  23°  9'  ,  Instrument,  opera-glass. 

Longitude,  82°  22'  Duration  of  totality,  114  seconds. 

Altitude,  50  feet  Middle  of  totality,     58™,  W.  M.  T. 

NOTES. 

For  a  full  description  see  letter  (4451  Obs.,  end.  1).  The  rays  parting  from  an  in- 
terior bright  halo  were  exceedingly  light,  not  forming  a  dense  mass,  but  a  delicate 
translucent  fllm-like  unpoUshed  silver.  The  strisB  and  lines  at  the  edge  of  the  moon's 
disk  were  mostly  straight,  but  some  curved. 

See  reports  Nos.  104,  105. 
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Paper  49. 
TORNADOES. 

OFFICIAL  LETTER. 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  September  25,  1879. 

General  :  In  compliance  with  your  instrnctions,  as  detailed  in  Special  Orders  No. 
88,  Office  of  the  Chief  Signal  Officer,  I  have  the  honor  to  present  herewith  the  report 
of  my  investigations  of  the  tornadoes  of  May  29th  and  30th,  in  the  states  of  Kansas 
Missonri,  Nebraska,  and  Iowa.  ' 

While  pursuing  my  labors,  unexpected  and  unusual  difficulties  forced  themselves  in 
the  way  of  as  complete  and  satisfactory  a  prosecution  of  the  work  as  I  had  contem- 
plated, a  result  in  part,  from  the  occurrence  of  almost  incessant  rains,  accompanied 
by  some  of  the  most  severe  wind  and  hail  storms  that  ever  visited  the  Lower  Missouri 
valley.  Hardly  three  days  out  of  an  entire  month  was  the  weather  at  all  pleasant  or 
conducive  to  good  work.  Bridges  were  washed  away,  streams  swoUen  to  rushing 
rivers,  and  roads  turned  into  soft,  sinking  morasses,  almost  impassable  to  man  or  beast, 
yet  m  twenty  days  I  traveled  (exclusive  of  railroad  transit)  over  500  miles  with  horse 
and  buggy,  and  also  did  considerable  walking. 

This  condition  of  the  country  made  it  at  times  impossible  to  visit  portions  of  the 
storm  tracks  from  which  I  could  have  gathered  valuable  information,  thus  compelling 
me  to  rely  too  often  upon  second-hand  evidence,  although  in  every  instance  I  did  not 
fail  to  make  strenuous  efforts  in  every  possible  manner  to  verify  it. 

The  heavy  winds  and  rains  which  prevailed  over  this  section  of  country  from  the 
1st  to  the  12th  of  June  obliterated  much  of  the  evidence  distinguishing  the 
tracks  of  the  several  tornadoes,  causing  destruction  in  the  vicinity  of  and  at  times 
over  the  same  paths  which  they  had  pursued,  making  the  work  of  investigation  often 
perplexing  in  the  extreme. 

Again,  the  lateness  at  which  I  arrived  at  the  first  storm  track  (ten  days  after  its 
foiTnation,  and,  of  course,  coreespondingly  later  at  the  others)  is  a  matter  which 
might  seem  of  very  little  moment  to  the  casual  observer,  but  which  made  no  incon- 
siderable difference  concerning  the  ease  and  completeness  with  which  the  work  was 
prosecuted.  People  had  commenced  to  rebuild  their  houses  ;  fences  with  hardly  an 
exception,  were  replaced;  fields  were  reculfcivated ;  the  debris  was  picked  up  in 
piles  or  entirely  removed,  all  of  which  rendered  it  quite  difficult  to  obtain  the  truth 
m  every  instance. 

I  have  endeavored  to  the  best  of  my  ability  to  collect  nothing  but  the  facts,  under 
a  condition  of  mind  free  from  predisposition  to  any  theory,  and  in  their  presentation 
to  conlme  myself  to  an  intelligible  arrangement  of  them.  In  several  instances  results 
have  been  presented  that  naturally  offered  themselves,  and  really  demanded  utterance 
as  a  completion  of  the  sense. 
"Very  respectfully, 

JOHN  P.  FINLEY, 

Albert  J.  Myer,  ^'^"""^  ^^ 

Brigadier-General  {Brevet  Assigned)  and  Chief  Signal  Officer,  U.  S.  A. 


THE  TORNADOES  OF  MAY  29  AND  30,  IN  THE  STATES  OF  KANSAS,  MIS- 
SOURI, NEBRASKA,  AND  IOWA. 


introduction. 


In  order  to  obtain  a  reasonable  knowledge  of  the  general  atmospheric  conditions 
preceding  and  accompanying  the  development  of  this  remarkable  series  of  storms,  it 
becomes  necessary  to  review  the  successive  changes  as  presented  in  the  accompanyiug 
bignal  Service  weather  maps,  which  explain  themselves,  and  to  which  little  can  be 
added  m  a  descriptive  sense  to  make  the  presentation  of  the  central  truth  more  appa- 
rT^Lr^  ^^  consulting  the  same  it  will  be  observed  that  two  areas  of  low  pressure  accora- 
^nfh^^Z^l'^^^lf  and  continuation  of  the  local  storms.  The  first  of  these  appeared 
sn.twr  winl  n      +f  west  of  Manitoba,  attended  by  light  rains  and  warm 

M  uSo  fb^  w^^^^^^  '-^^f^  southeastward  throughout 

Minnesota,  the  western  portion  of  Wisconsin,  and  the  northern  portion  of  Iowa,  tilear 
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Paper  49. 
TOENADOES. 

OFFICIAL  LETTER. 

War  DepartjMent, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  September  25,  1879. 

General  :  In  compliance  with  your  instructions,  as  detailed  in  Special  Orders  No. 
88,  Office  of  the  Chief  Signal  Officer,  I  have  the  honor  to  present  herewith  the  report 
of  my  investigations  of  the  tornadoes  of  May  29th  and  30th,  in  the  states  of  Kansas 
Missouri,  Nebraska,  and  Iowa. 

While  pursuing  my  labors,  unexpected  and  unusual  difficulties  forced  themselves  in 
the  way  of  as  complete  aud  satisfactory  a  prosecution  of  the  work  as  I  had  contem- 
plated, a  result  in  part,  from  the  occurrence  of  almost  incessant  rains,  accompanied 
by  some  of  the  most  severe  wind  and  liail  storms  that  ever  visited  the  Lower  Missouri 
valley.  Hardly  three  days  out  of  an  entire  month  was  the  weather  at  all  pleasant  or 
conducive  to  good  work.  Bridges  were  washed  away,  streams  swollen  to  rushing 
rivers,  and  roads  turned  into  soft,  sinking  morasses,  almost  impassable  to  man  or  beast 
yet  in  twenty  days  I  traveled  (exclusive  of  railroad  transit)  over  500  miles  with  horse 
aud  buggy,  and  also  did  considerable  walking. 

This  condition  of  the  country  made  it  at  times  impossible  to  visit  portions  of  the 
storm  tracks  from  which  I  could  have  gathered  valuable  information,  thus  compelling 
me  to  rely  too  often  upon  second-hand  evidence,  although  in  every  instance  I  did  not 
fail  to  make  strenuous  efforts  in  every  possible  manner  to  verify  it. 

The  heavy  winds  and  rains  which  prevailed  over  this  section  of  country  fi-om  the 
1st  to  the  12th  of  June  obliterated  much  of  the  evidence  distinguishing  the 
tracks  of  the  several  tornadoes,  causing  destruction  in  the  vicinity  of  and  at  times 
over  the  same  paths  which  they  had  pursued,  making  the  work  of  investigation  oft^n 
perplexing  in  the  extreme.       ■  . 

Again,  the  lateness  at  which  I  arrived  at  the  first  storm  track  (ten  days  after  its 
lormation,  and,  of  course,  correspondingly  later  at  the  others)  is  a  matter  which 
miglit  seem  oi  very  little  moment  to  the  casual  observer,  but  which  made  no  incon- 
siderable diflerence  concerning  the  ease  and  completeness  with  which  the  work  was 
prosecuted.  People  had  commenced  to  rebuild  their  houses  ;  fences  with  hardly  an 
exception,  were  replaced ;  fields  were  reoultivated ;  the  debris  was  picked  up  in 
piles  or  entirely  removed,  all  of  which  rendered  it  quite  difficult  to  obtain  the  truth 
m  every  instance. 

I  have  endeavored  to  the  best  of  my  ability  to  collect  nothing  but  the  facts,  under 
a  condition  of  mind  free  from  predisposition  to  any  theory,  and  in  their  presentation 
to  confine  myself  to  an  intelligible  arrangement  of  them.  In  several  instances  results 
have  been  presented  that  naturally  olfered  themselves,  and  really  demanded  utterance 
as  a  completion  of  the  sense. 
Very  respectfully, 

JOHN  P.  FINLEY, 

Albert  J.  Myer,  ^'^"""^  ^' 

Brigadier-General  {Brevet  Assigned)  and  Chief  Signal  Officer,  U.  S.A. 


THE  TORNADOES  OF  MAY  29  AND  30,  IN  THE  STATES  OF  KANSAS,  MIS- 
SOURI, NEBRASKA,  AND  IOWA. 

INTRODUCTION. 

nJnp?iif.t^*^H*'^*'''''    reasonable  knowledge  of  the  general  atmospheric  conditions 
accompanying  the  development  of  this  rem.arkable  series  of  storms,  it 
sf°u^  ^Prv,vf ""^'"'^  the  successive  changes  as  presented  in  the  accompanying 
:Sled  in  n^l<for^  r  '  explain  themselves,  and  to  which  littli  caii  h% 

ro,ft    T^.^nS,?ltF    +1  to  make  the  presentation  of  the  central  truth  more  appa- 

i,nni;d  tbP  Zlf  fn^  the  same  It  will  be  observed  that  two  areas  of  low  pressure  accom- 
panied the  formation  and  continuation  of  the  local  storms.  The  first  of  these  aupeared 
on  the  morning  of  the  28th  to  the  west  of  Manitoba,  attended  by  light  ra  rs  anXT^^^^ 

SSa'thereltpV^'"^  ^^"""''^  ^"'^  ^onle&r^ZClJhZ 

Minnesota,  the  western  portion  of  Wisconsin,  and  the  northern  portion  of  Iowa.  Clear 
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or  fair  weather,  with  southerly  winds,  prevailed  southward  to  the  Gulf  and  eastward 
to  the  Mississippi,  and  the  isotherm  of  70°  traversed  the  central  portions  of  Texas, 
Indian  Territory,  and  Kansas.  Over  the  Territories  of  Wyoming  and  Montana  the 
winds  veered  to  light  westerly,  with  a  slight  fall  in  temperature,  foretelling  the  de- 
cided change  which  the  morrow  would  inaugurate. 

On  the  morning  of  the  29th  the  area  of  lowest  pressure  extended  from  southern 
Manitoba  to  Northern  Iowa,  with  southerly,  backing  to  easterly,  winds  and  light 
rain.  Throughout  the  extreme  Northwest  and  the  Northern  Rocky  Mountain  sloije 
the  winds  had  shifted  to  brisk  northwest,  and  the  temperature  fell  from  8°  to  10°  at 
all  stations.  At  4.35  p.  m.  (Washington  mean  time,  and  this  time  is  indicated  when- 
ever the  figures  7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m,  are  used,  other  figures  show  local 
time)  the  low  area  was  still  occupying  very  nearly  the  same  position,  but  the  winds 
to  the  north  of  its  center  had  changed  from  northeast  to  northwest,  and  occasional 
thunder-storms  were  reported. 

To  the  west  of  its  center  the  northwest  winds  had  increased  in  force  from  4  to  20 
miles  per  hour  at  different  stations,  so  affecting  the  temperature  that  the  instruments 
barely  indicated  the  accustomed  daily  range.  At  Fort  Keogh,  Montana,  a  tempera- 
ture of  53°  was  reported  at  7.35  a.  m.,  and  5"-i°  at  4.35  p.  m.,  with  a  precipitation  of 
0.01  inch.  The  highest  temperature  north  of  the  40th  parallel  and  between  the  102d 
and  112th  meridians  was  60°  and  the  lowest  52°.  Pike's  Peak  reported  a  northwest 
wind  of  20  miles  per  hour,  exposed  thermometer  31°  ;  upper  clouds  hidden  and  lower 
clouds  (stratus)  moving  from  the  southwest. 

South  of  parallel  40°  and  between  the  92d  and  102d  meridians  every  station  reported 
a  south  or  southeast  wind,  and  the  temperatures  ranged  from  81°  to  100°,  the  majority 
being  above  92°.  Those  stations  farthest  north  reported  the  highest  temperatures. 
Here  is  presented  a  contrast  in  temperature  of  from  30°  to  45°,  and  in  the  case  of 
Pike's  Peak  (31°,  wind  northwest)  as  compared  with  Fort  Griffin,  Tex.  (100°,  wind 
south),  a  difference  of  69°. 

At  this  hour  (4.35  p.  m.),  and  while  the  contest  of  opposing  warm  and  cold  currents 
was  vigorously  proceeding,  occurred  two  of  the  destructive  tornadoes  of  northwestern 
Missouri.  By  midnight  the  temperatures  throughout  the  Northern  and  Middle  Eastern 
Rocky  Mountain  slopes  had  fallen  from  4°  to  18°,  and  snow  was  reported  on  the  summit 
of  Pike's  Peak,  with  a  brisk  northwest  wind  and  a  temperature  of  21°.  The  contrast 
of  temperature  north  and  south  of  parallel  37°  still  remained  about  the  same.  Through- 
out the  eastern  and  western  portions  of  Missouri  and  Kansas  the  temperature  had  fallen 
about  20°,  with  the  winds  shifting  to  westerly. 

On  the  morning  of  the  30th  the  lowest  pressure  was  central  over  the  western  portion 
of  Lake  Superior,  accompanied  with  light  rains  as  far  south  as  Missouri  and  Kansas, 
and  westward  to  Colorado  and  Wyoming.  Throughout  the  Northern  and  Middle 
Eastern  Rocky  Mountain  slopes  the  winds  were  north  to  west  and  the  temperatiire 
ranged  from  40°  at  Virginia  City,  Montana,  to  55°  at  North  Platte,  Nebraska,  and  13° 
on  summit  of  Pike's  Peak. 

South  of  parallel  37°  the  temperatures  ranged  from  75°  to  82°,  with  southerly  winds. 
The  cold  westerly  winds  passing  down  in  rear  of  the  low  area,  which  was  moving  to 
the  northeast,  now  embraced  a  larger  territory,  and  swept  forward  with  more  freedom 
to  engage  in  conflict  with  the  warm  currents  from  the  Gulf  as  they  passed  northward 
over  Texas,  presenting  the  first  indications  of  the  development  of  a  second  low  area. 
By  4.35  p.  m.  this  area  extended  from  northwestern  Texas  northeastward  to  central 
Iowa,  attended  with  very  light  precipitati(m,  over  its  northern  half,  and  brisk  winds 
to  gales  to  the  west  and  south.  Fort  Sill,  S.  28  miles;  Fort  Gibson,  SE.  24;  Denison, 
Tex.,  SE.  20;  Cheyenne,  N.  22;  Dodge  City,  NW.  44,  and  North  Platte,  N.  28.  The 
first  low  area  was  now  central  over  the  Upper  Lake  region  and  but  slightly  affecting 
the  atmospheric  conditions  over  the  Lower  Missouri  valley.  Over  the  Northern  and 
Middle  Eastern  Rocky  Mountain  slopes  cold  northwest  winds  still  prevailed  with 
hardly  a  perceptible  change  since  morning,  although  it  was  but  little  past  the  hottest 
part  of  the  day.  The  temperature  at  Cheyenne  still  remained  at  43°,  and  Denver  rose 
but  1°.    Pike's  Peak  was  now  15°  with  a  northeast  wind  and  light  snow. 

To  the  southward  of  parallel  37°  the  temperatures  were  nearly  all  above  90°,  and 
Fort  Griffin  reported  101°,  with  a  south  wind.  From  this  hour  (4.35  p.  m.)  up  to  7  p. 
m.  occurred  the  violent  tornadoes  in  Kansas,  Nebraska,  and  Missouri.  By  8  p.  m.  the 
winds  throughout  the  Lower  Missouri  valley  had  changed  to  north  and  west,  and  the 
temperature  fell  from  10°  to  14°.  In  central  and  eastern  Kansas  and  western  Missouri 
frost  was  reported  during  the  night  in  many  places.  To  the  north  and  west  of  this 
district  the  temperatures  remained  low,  with  brisk  north  to  w^C  winds.  At  11  p.  m. 
Cheyenne  reported  wind  N.,  temperature  43° ;  Denver,  NW.,  ;.8° ;  Pike's  Peak,  NE., 
15°,  with  light  snow  ;  Santa  F6,  NW.,  48°  ;  Fort  Keogh,  NE.,  45°;  Fort  Benton,  NE., 
48°  ;  Fort  Stevenson,  N.,  45° ;  Bismarck,  N.,  46° ;  Fort  Garry,  N.,  38°  ;  Pembina,  NW., 
40°,  and  Breckinridge,  N.,  47°. 

During  the  3l8t  the  barometer  rose  rapidly  over  the  Northern  and  Middle  Eastern 
Rocky  Mountain  slopes,  with  still  lower  temperatures,  particularly  over  central  and 
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r  f  P  P  'i  ^here  high  winds  to  gales  prevailed  from  the  northwest.  At  7  35 
a.  m.  Pike's  Peak  reported  a  temperature  of  10°  with  fair  weather.  To  the  south  wli-d 
over  Indian  Territory  and  Texas,  the  winds  by  afternoon  had  changed  toTorttand 
northwest,  wit^  a  decided  fall  in  temperature. Low  area  No.  I  had  now  reached  the 
Gulf  ot  Saint  Lawrence,  while  No.  II  had  formed  an  irregular  elon-ated  "  baroraetrio 
trough,"  extending  from  southern  Michigan  southwestwa?d  to  Arkansas  acSmTantd 

t^^Ji^^fli^:^^:^^ 

ing  the  entire  passage  of  the  general  storm  area.  Compared  with  the  mea™s  for  mTv 
of  previous  years  the  mean  pressure  for  the  present  month  agrees  with  Te  avera-o  o? 
s  shg-hfcly  above,  as  indicated  by  the  following  table  ;  which,  in  addition  showf  tb^ 
lowest  pressure  at  the  several  stations  on  the  dlys  upok  which  the  tS^does  occurred 
exemplifying  the  extremely  local  influence  of  their  Lvastatinrener™  • 


North  Platte  

Leaven  wortli  

Dodge  City  

Omaha  

Fort  Gibson  

Saint  Louis  

Keokuk  


i 

.3  ^ 

•5 

a 

a  . 

ithly 

|r 

a 

0 

o 

29.47 

29.  IG 

29.454 

29.  86 

29.50 

29.  858 

29.  49 

29.10 

29.  479 

29.8] 

29.  32 

29.  823 

29. -91 

29.  50 

29.  878 

29,97 

29  74 

29.  956 

29.90 

29.  58 

29.  874 

tomadre?dewfoLfl"w/°'PT*^^*  ^'f  ^i'f  °^  ^^""''^^  ^t"^'"  from  which  the 
oftemBeraW    T^^  a  decided  barometric  depression,  but  a  marked  contrast 

?^  ;?,™P®^**^^^e.  Their  approach  was  not  indicated  by  the  rise  and  fall  of  the  mercurv 
LtnceTefa^o^^^^^^^^  ^^rf temperature  and  tlie  dIJelfon  and  con^ 

P^^^^  w^+T?-  ^  considerable  area  of  the  prevailing  northerly  and  southerly  winds 
Even  withm  a  few  miles  of  the  tornado's  track,  and  from  one  to  two  Cu^L  before  the 
^ortTdTo^Zb;  Zf^l""'"'  ''^^"Sf  .l^a^'^eter  was  noticed     ThiXfc  was  Te- 

makiniarcoryot-th^^^^  consulted  their  instruments  without 

May'  ittZa  conJjnuif '^ni^'"''''?  T*"*^"^  "''P''  ^""'^  ^««°'  '^^'^'^  ^lie  morning  of 

S4s  of  tbri  rT..^  of  warm,  moist  air  from  the  Gulf,  northward  over  the 

Ements  of  mnTv  n^^^^  which  fact  corresponded  very  closely  with  the 

SrwTnd  for  frL  tenTr  ^J^^/^^^^rked  that  they  had  had  a  Strong  and  humid 
Tl^^  ciTrrent  w.s  rTf  Z         *°  two  weeks  previous  to  the  tornado's  appearance. 

mTssiSL  S  frortwenV?ourr?hi^^^^^^^^^^^  there  were  only  threeor  fourintV 

quarter  TheTrev^^nK-l  7.*^"J*y-six  liours  when  the  wind  changed  to  another 
?50)  between  the  87^  ^- °f       Signal  Service  stations 

and  the  eXe  rLll        /"^^^in^'fi  southerly,  with  the  exception  of  eight, 

All  of  KeaTsto"^^^  *^         «f  ^ay  for  several  yca?s.  ' 

parallel  40°  becomi,i°  +wl  +i  mouth  of  May  had  passed  across  the  country  north  of 
movement  of  ^^"^0  nortlf  ^^.^P^'^'^iPal  factor  in  the  work  of  inducing  this  unusual 

irei-equisites  of  e^xSssivTpreSation^^  of  temperature  but  to  present  the 

panJlnrSilrmips  and\Ve  ^^r*^'""*^?  '''''■^'''^  ^^'^^  accom- 

panying weatner  maps  and  the  following  descriptions  of  the  several  tornadoes. 
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In  order  to  avoid  any  confusion  wifh  reference  to  tlie  location,  wbicli  might  result 
from  solaro-e  a  number  of  storms  occurring  ou  tlie  same  day,  I  have  considered  it  advis- 
able to  designate  each  storm  by  some  name  that  shall  in  a  measure  define  its  geograph- 
ical position.  The  term  so  used  does  not  in  all  cases  mean  that  the  storm  actually  passed 
over  the  spot  from  which  the  name  is  derived,  but  it  is  chosen  with  reference  to  its 
importance  in  defining  the  position  of  the  storm's  path. 

THE  LEE  SUMMIT  TORNADO. 

On  the  afternoon  of  May  30th,  the  first  developments  of  this  storm  were  observed 
near  the  headwaters  of  Grand  river,  Missouri,  a  region  of  country  lying  between  West 
Line,  Cass  County,  Missouri,  to  the  east,  and  Louisburg,  Miami  County,  Kansas,  to 

*^At^Paola  about  12  miles  southwest  of  Louisburg,  no  storm  of  any  importance  had 
occurred  during  the  spring,  or  up  to  the  Kith  of  June  (the  day  of  my  visit  there), 
except  a  very  light  thunder  shower  unattended  by  hail  or  strong  wind  about  3  p.  m.  ot 
May  29th  this  storm  of  the  29th  was  much  more  severe  further  westward,  as  will  be 
seen  from  the  weather  reported  at  Osawatomie,  about  7  miles  southwest  ot  Paola, 
where  a  heavy  rain  and  hail  storm  came  up  from  the  southwest  about  6  p.  m.  Beiore 
the  storm  the  wind  was  very  hot  trom  the  south  and  southwest,  the  prevailing  direc- 
tions for  a  week  or  two  past ;  this  storm  was  also  felt  at  Somerset  and  Wichita,  still 
further  west.  The  Louisburg  Herald  of  June  5th  mentioned  no  storm  on  the  afternoon  of 
May  30th,  but  referred  to  the  light  shower  of  the  29th.  Several  persons  residing  near 
Louisburg  stated  that  there  wore  threatening  clouds  to  the  east  and  south  during  the 
afternoon  and  evening,  but  culminating  in  no  storm.  i  i„+^+t,^ 

These  facts  relating  to  the  atmospheric  conditions  west  of  Louisburg,  and  also  to  the 
south  and  east,  show  that  in  all  probability  the  tornado  cloud  formed  to  the  eastward 
over  the  section  of  country  previously  designated.  Its  topography,  as  far  as  the  eye 
could  reach,  was  an  alternation  of  high  prairie  and  heavily  wooded  ravines,  the  latter 
jrenerally  trending  east  and  west.  The  timber  appeared  to  be  more  dense  and  heavy 
and  the  ravines  wider  than  in  any  other  portion  of  the  storm's  track  The  ravines 
were  not  bounded  by  precipitous  banks,  but  gradually  rose  to  the  upland  oyer  bottoms 
varying  from  one-fourth  of  a  mile  to  two  and  a  half  miles  in  width.  The  intervening 
hills  forming  the  rich  prairie  of  the  farmer  and  herder,  ranged  in  height  from  /  5  to  loO 
feet.  Here  was  what  might  be  called  an  excellent  opportunity  to  study  any  connection 
that  could  exist  between  the  origin  of  thefunuel  cloud  and  the  formation  of  the  earth  s 
surface  If  the  irregularities  here  observed  entered  as  an  important  factor  into  the 
disturbance  necessary  to  destroy  the  equilibrum  of  the  opposing  warm  and  cold  cur- 
rent! and  thereby  form  the  funnel  cloud,  then  at  this  point  if  at  any  m  the  storm's 
nath  should  the  cloud  have  descended  and  commenced  its  destruction.  But  the  tacts 
indicate  no  such  operation,  for  the  cloud  was  first  seen  at  a  considerable  height  above 
Ihe  earth,  well  defined  against  an  almost  clear  sky  (that  is,  for  a  short  distance  about 
it)  apparently  having  formed  and  descended  as  the  result  of  some  violent  commotion 
n  the  upper  regions  of  the  atmosphere.  Maintaining  this  height  ot  several  hundred 
feet  it  mo  ved  at  times  slowly  and  then  again  more  rapidly,  in  a  northeast  direction  over 
Dolan,  Union,  and  West  Peculiar  townships,  Cass  County,  Missouri,  a  distance  of  nearly 

k'h.  Abell,  who  lives  Sf  miles  directly  south  of  West  Line,  stated,  that  on  the 
afternoon  of  May  30th  (could  not  give  the  exact  time,  but  thought  about  6  p.  m.),  he 
sawtwo  ominous^ooking  clouds  in  the  northwest  and  southwest;  the  former  appeared 
to  beTrsin^  andmoving^forward  but  very  slowly,  while  the  latter  moved  much  more 
rapidS  toward  it.  Did  not  see  the  funnel  cloud  form,  but  noticed  great  commotion  m 
the  clouds  near  where  the  two  currents  appeared  to  have  met,  and  J"^£d  tl^at  it  mu^^^ 
have  ori<rinated  there.  He  further  stated  that  on  the  evening  of  the  29th  it  ramed 
considerably,  with  a  light  fall  of  hail,  wind  NNW.  quite  strong.  On  the  following 
mornrng  the  sky  was  "partially  clear  until  near  noon,  when  it  began  Jo  be  overcast 
with  dense  haze,  during  the  prevalence  of  a  light  southerly  wind._  About  3  p  m. 
heavy  clouds  commenced  to  bank  up  in  the  west,  with  a  moderate  ^f^^ 

MrT  J.  W.  Emerson,  at  Brosley,  7  mUes  due  south  of  West  ^me,  stated  that  about 
9  p.  m.  of  the  29th  it  rained  very  hard  with  a  violent  wind  from  the  NW.  During 
the  day  the  wind  had  been  mostly  from  the  SE.  ond 

Mr.  Emerson  was  at  West  Line  on  the  30th  during  the  passage  of  t^e  tornado  and 
stated  that  between  5  and  6  p.  m.  it  commenced  clouding  up  in  the  northwest  with  a 
brisk  wind  from  the  SW.    There  was  a  slight  sprinkle,  ^^^f 

storm  passed  by.  Nothing  of  importance  was  noticed,  except  that  it  was  very  sultry 
E.  L.  Sands,  drug|ist  at  West  Line,  2i  miles  east  and  %F^'^Z^°^f\fmh 
storm  track,  furnished  mtwith  the  following  data:  During  the  afternoon  of  the  30th 
the  air  was  very  hot,  thermometer  suspended  in  the  store  back  of  ^^L'tow  case  and 
against  the  shelves  registered  96°  wind  south ;  but  as  the  ,f loads  ^om  the  NW.  and 
SW.  approached  each  other  the  wind  "whipped  around"  quickly  to  tne  bw. 
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about  6  p  m.  saw  dark.clouds  in  the  southwest  and  northwest,  with  great  commotion 
between  tliem,  and  the  funnel  cloud,  apparently  resulting  therefrom,  moved  from 
between  the  two  to  the  northeast.  After  it  had  passed,  th"e  wind  chang^rthrouX 
the  west  to  the  north,  and  the  thermometer  fell  20°  ^n^^ea  inrougn 

During  the  cloud's  progress  over  this  portion  of  its  path  (above  the  eround^ 
occasionally  a  tree  was  blown  over,  and  now  and  then  a  few  rods  of  rail  tS  but 
no  signihcance  could  be  attached  to  the  direction  in  which  the  objects  were  blown 
or  the  amount  of  force  represented  in  their  destruction.  The  tornado  had  Tt  yet  c^ml 
menced  its  characteristic  work,  although  it  was  plainly  seen  by  many  parties  situ  a  fSi 
several  miles  to  the  north  and  south  of  its  path.  ^      ^  ^  situated 

Mr.  O.  A.  Hoag  jr.,  of  West  Union,  Cass  County,  one  mile  east  and  three-fourths 
of  a  mile  south  of  the  storm's  course,  stated  that  between  5  and  6  p.  m  he  "saw  a 
funnel-shaped  cloud  to  the  northwest  of  him,  and  at  a  considerable  heigt  from  Th^ 
ground;  did  not  notice  any  gyration  or  movement  in  the  cloud,  as  his  obser^tio^ 
pTceTlSEp^ra'c?;  ^^-^^--^  butvery  little  hail  feU  1^=^^ 

o.-^Qw"  ^^""^"l  ^'^'^'^  ^  P-       ^«  saw  clouds  coming  from  the  NW 

^.ioZ-^.  +h!  ^1**'''  f'^VT      T'^'  ^T"^^^-  moments  there! fter,  and  while 

watching  the  sky,  clouds  began  to  rush  together  from  the  S.,  SW.,  NW.,  and  N  with 
almost  lightning  rapidity.  The  lower  current  seemed  to  come  from  the  S  and  the 
upper  current  from  the  SW.,  the  latter  being  the  stronger.  The  hea^  black  cloud  in 
the  W.  and  NW.  was  the  largest  and  blackest,  and  "s'ort  of  held  ba^»  ofapS^^ 
to  remain  stationary  until  struck  by  the  strong  SW.  current,  when  there  resumed  a 
of  ca^  surrounding  clouds  and  great  roaring  like  an  approachrng 

In  a  inoment  or  so  the  funnel  cloud  made  its  appearance,  looking  like  a  lar<rA 
elephant's  trunk  with  the  small  end  pointing  downward.  RaiA  and  hafl  Ibll  in  smill 
quantities  a  few  minutes  before  the  funnel  was  formed,  and  appeared  to  be  brouc^rbv 
the  cloud  from  the  SW.  Neither  Mr.  Hoag  nor  his  sor^  saw  the  funnel  cloud  re a!h  th« 
ground,  and  are  confident  that  it  did  not  anywhere  in  their  vicii^tras  no  Istruc^^^^ 
liad  been  reported.  This  statement  verified  the  results  of  my  own  observations  for 
m  traveling  down  to  West  Line  and  beyond,  on  one  side  of  the  storS^rse  and 
back  on  the  other,  I  had  failed  to  find  or  hear  of  any  evidence  of  tCexistence  of  the 
f  iVe  fl°h,?rnf  '  ^''l^''^^-         Ho'-^g.     ,  further  stated  that  before  any  dis  inc! 

'  °^  tlie  storm  had  appeared,  the  wind  blew  quite  strong  from  due  south 
tWlou  ff,.ot,^i^^^«^''^°"-^  ^"'^^  ^l^^  bis  house,  and  remained  in  th'at  di?Lct"on  until 
the  cloud  liom  the  SW.  came  up,  when  rain  and  hail  followed,  the  wind  veerin<.  to  the 

thT-;^fn7bl!w''froVth  ^'"'r'"^  l'^''  ^^P^^ff  «^  «  wr^o^ovn^r  and 

«te?sSod  ^8^w^°f  ^^."^r    '"'^f''-.  approach  of  the  storm  the  ther- 

IXr  l2  v^L  th«  V  4i^^^ot  o^erye  the  fall  when  the  wind  changed  to  the  N. 
tion  1?TT?^I  V  cmity  of  West  Union  the  storm  crossed  Grand  river  in  sec- 

oZ^h  fl  Township,  and  the  northwest  corner  of  West  Peculiar  Township  Casa 
shW.'ss  Con'nff  f        ^"^"."J^*^  southeast  corner  of  section  34,  Raymore  Town! 

to  the  northea^t^'  Th,       'if      T "^'^  Shackelford,  carrying  the dT^^ 

strip  of  Si^  c-illed  n  ^:^ll*i'"g„stoof^  ahttle  west  of  the  storm's  center,  on  an  elevated 
tJTwln^^^^^^^^^^  Majors  creek  to 

foS"  aXhr^e  li^w^*f°'^^'-i'°''*^.,°^  Raymore,  half  a  mile  west  of  Mr.  Shackel- 
she  sa^a  4nneiTane^^^  storm's  track,  stated  that  about  6  p.  m. 

CtZTini  unfnd  dotn  iTh  ^PfT^""^  southwest,  above  the  ground 

upper  current  from  tWrnft^,     w  ?  rV'^T  from  the  northwest  and  th? 

these  towns  are  on ''hfgh  divides    f^om  wS?';^  '^"l''^ 
Rev.  S  R  Reesfi  whnfa  V>T„     '-p    ,      ^aiph.  the  storm  could  be  easily  seen. 

mile/no'rt^oFr^r^t^r'mTtS^^  '  «f  ^^^-o-  4f 

lowe'rrrTeH^nrLt^^^^^               ^^P'"'  ""''^  ^"^^  ^^'"^^  ^« 

brisk,  and  carryin..  a  tWn  sheet  of  cloud «     a^^'?  ""T^^  southwest, 

the  south  and  Jest"  the  formertrSe  i^^^^^                      P-      ^"""^  ^^"^  ''^""^^s 

the  upper  current  in  L  ™stlrlv  dSectir    T     i"''^,'"  ^n'^""^",*'  ''^"'^  ^""^^^^  ^'^^ 
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ward);  soon  thereafter  the  tornado  cloud  was  observed  (diagram  No.  1)  passing  a 
point  two  miles  southeast  of  Kaymore,  its  course  being  about  north,  20°  east.  Its 
form  was  that  of  a  funnel,  at  times  elongated  into  a  serpentine-like  form  of  heavy- 


No.  1. 


mold,  hung  up  by  the  head  and  writhingi  n  agony,  its  tail  curling  and  lashing  as  if 
actuated  by  the  impulses  of  a  living  body.  (Diagram  No.  2.)  It  was  above  the  ground 
and  doing  no  damage,  though  at  times,  in  its  violent  contortions  and  struggles,  it 


if''l'!;!iii;i|:i;yif>::iii;i;i,i';!i|i|!|'»?'l'i'' 

•"lip™"'''            •'•^  l.M:.,..^.':..1:'|!l1^.l:-"st:'!;:ir/•|r|fll■l' 

■k  Ipi 

i  

iIIp 

No.  2. 


would  descend  very  near  to  the  ground.  Its  circular  motion  seemed  to  be  from  right 
to  left.    When  last  seen  it  rose  high  in  the  air  and  swept  swiftly,  in  a  northerly  di- 
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rection,  into  the  apex  of  the  two  adjoining  rain  clouds  which  had  preceded  its  anroear- 
ance,  and  then  disappeared."  ^  ^ 

Mr.  W.  E.  Wannamaker  stock  and  grain  dealer  at  Raymore,  was  on  the  day  of  the 
storm  6  miles  due  east  of  there,  which  locality  placed  him  a  little  west  of  the  storm's 
track ;  stated  that  between  5  and  6  p.  m.  he  experienced  a  heavy  wind  from  the  SE 
with  rain  and  hail.  ■• 


Ml-.  James  W.  Harrison  lives  4i  miles  SE.  of  Belton  and  about  2i  miles  north  of  the 
storm  s  path;  at  about  5  p.  m.,  as  he  was  proceeding  homeward,  felt  a  strono-  SW 
wind,  with  ram  and  hail.  ' 

Mr  P.  B.  Hanna,  postmaster  at  Raymore,  stated  that  at  about  6  p.  m.  the  storm 
cloud,  funnel-shaped  in  form  made  its  appearance  to  the  SW.  of  the  town,  formincran 
angle  of  about  40°  with  the  horizon;  the  lower  portion  seemed  to  be  chan-ed  from  a 
right  hue  so  that  its  position  was  inclined,  the  base  being  thrown  forward  in  the  direc- 
tion m  which  the  storm  was  moving.    (Diagram  No.  3.)  During  the  afternoon  and  be- 


When  the 


fn^,T,ll  P  w^i'  1  Ijeen  exceedingly  hot,  with  a  slight  breeze  from  the  SE.  vv  nen  tne 
onbJut  jSS^''?^^'^^^'''^  '"^  ^'PP^^it^  ^'"^  t«       SE.,  and  at  a  distance 

When  thVft,^.;i  '  i  niomentary  cahn,  followed  by  a  strong  blast  from  the  SW. 
witfl  lt«  w«  ^'^""^^  ^''^'^  ^ee'i  rushing  from  the  NW.  and  SW.  to- 

inrmotfon  ^'  ^ITA''''^-'''''^  ''^"'^  ."^^^"^^^  "^ht  to  left.  The  violence  of  the  boil- 
thf  ^nsl?c  Pnln^    +         '''^L^'i'^^,  S^'^'^^^y  ^ro'^  tlie  SW  struck,  causing 

course    A  siw^f''^''^"^  returning  gradually  again  to  its  former 

fitiJm'^^n^+i.^'^lf  miles  SE.  of  Raymore  and  about  2  miles  north  of  the 

heaTv  rain  buftifT*  t^' ^'-J^'l^^  strong  wind  from  the  SW.,  accompanied  by 
before  th«  i..    V  G^^^^<^y,  of  Belton,  stated  that  about  G  p.  m.,  and 

Sons  aJd  {Sm  approached,  it  rained  and  hailed,  w'ith  very  little  wind,  ai  the  'rain- 
wind  came  verwrn,f  T*''^  come  straight  down.  After  the  rain  and  liail  stopped, 
JrSi-coSld  Hond?Sffi        ^'^"^  .^^c!^''*       ^^■'^'"'^S®  resulted.    Noticed  very  dLk^ 

Mr  John  Tno^^,    gathering  in  the  SE.,  but  did  not  see  any  funnel-shaped  c  cud. 
storm's  nath    Wn?  ^fimles  south  of  Belton  and  about  2f  miles  north  of  the 

dueTouth Sime  abn,^?'^'"^  home  from  town,  and  had  reached  a  point  ubout  3  miles 
SerSced  Ctim.  h,  f  "^^'T  ^  ^torm  of  rain  and  hail,  wind  south,  was 

8i(lerabi;  rai^itn'd^L'il  f ^.""^T  ^'^^'^  """-tl^  «f       storm's  path,  con- 

soXward    Tf  rfii  n  1'  funnel-shaped  cloud  could  be  distinctly  s.^.^n  to 

tue  southward.    It  did  not  come  down  to  the  ground  while  passing.    The  elevation  of 
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Mr.  Shaw's  house  is  considerably  above  the  surrounding  country,  as  the  funnel  cloud 
could  be  seen  at  Blue  Springs,  a  distance  of  14  miles  due  northeast. 

Mr.  John  Bales,  living  in  township  46  N.,  range  33  W.,  4  miles  south  of  Belton,  and 
about  the  same  distance  north  of  the  storm's  path,  stated  that  at  about  5.30  p.  m.  he 
saw  clouds,  having  the  appearance  of  smoke  from  a  burning  straw  stack,  moving  from 
the  SW.  and  SE.,  and  boiling  up  in  great  commotion.  They  were  moving  very  rap- 
idly towards  the  NW.,  where  a  dense  black  cloud  was  rising,  much  heavier  in  form  and 
indicative  of  rain,  while  the  other  clouds  presented  the  characteristics  of  a  heavy  wind 
storm. 

This  noticeable  difference  in  the  character  of  the  two  clouds  was  quite  well  exem- 
plified in  what  followed,  as  the  hail  and  rain  was  considerably  heavier  between  Mr. 
Bales's  residence  and  the  town  of  Belton  to  the  north  and  west.  About  ten  minutes 
before  the  commotion  in  the  clouds  was  witnessed,  rain  and  hail  fell  with  a  moderate 
north  wind.  It  was  exceedingly  sultry  before  the  storm.  Mr.  Bales  did  not  see  the 
funnel,  but  his  brother-in-law,  Mr.  E.  M.  Johnson,  living  1  mile  SE.  of  him,  saw  it 
plainly.  The  air  immediately  surrounding  Mr.  Bales's  house  did  not  seem  to  be  in- 
fluenced by  ihe  passage  of  the  storm  cloud.  It  was  much  cooler  after  the  storm;  yet 
the  wind  continued  from  the  SW.  During  the  passage  a  strong  current  of  wind  rushed 
down  a  little  ravine  running  from  west  to  east  about  one-quarter  of  a  mile  south  of  the 
house.    It  was  very  violent,  short  and  quick,  tearing  down  several  quite  large  trees. 

Dr.  E.  M.  Slaughter,  of  Belton,  stated  that  at  about  6  p.  m.  he  saw  clouds  in  the 
SE.  and  SW.  moving  toward  each  other,  the  former  more  rapidly.  They  formed  a 
junction  to  the  E.  of  Belton,  when  the  funnel  was  seen  to  dart  downward,  reaching, 
as  he  thought,  to  the  ground,  a&d  this,  in  all  probability,  was  the  case,  for  it  was  at 
a  point  a  little  SE.  of  Belton  where  Mr.  Henderson's  orchard  was  nearly  destroyed. 
The  funnel  cloud  about  its  edges  possessed  an  indigo  color,  but  in  its  center  a  greenish 
hue  prevailed.  It  rose  and  fell  and  had  a  gyratory  motion  in  a  direction  contrary  to 
the  hands  of  a  watch.  For  the  past  five  or  six  days  the  wind  had  been  blowing  from 
the  south  at  from  25  to  30  miles  per  hour  (estimated).  About  ten  or  fifteen  mimites 
before  the  tornado  approached,  rain  and  hail  fell,  the  former  quite  heavily  and  the  lat- 
ter scattering,  but  large,  rough  and  sharp  cornered.  This  precipitation  did  not 
change  the  temperature  perceptibly.  Just  afterwards,  and  before  the  appearance  of 
the  tornado,  a  cool  blast  of  air  came  from  the  NW.,  and  in  about  three  minutes  from 
that  time  the  funnel  was  observed  to  the  eastward. 

Mr.  C.  M.  Williams,  of  Belton,  stated  that  at  about  6  p.  m.,  when  first  watching  the 
storm,  he  saw  dark  clouds  approaching  from  the  SE.  and  SW. ;  and  when  again  mak- 
ing an  observation,  in  the  course  of  ten  or  fifteen  minutes,  saw  that  the  two  clouds 
had  united  near  Dr.  Dunnington's,  about  15  miles  NE.  of  Belton.  The  funnel  cloud 
seemed  to  extend  downward  from  the  point  where  the  two  clouds  joined,  and  to  reach 
the  ground.  Before  it  did  so,  a  great  commotion  was  observed  in  the  clouds  and  in 
the  vortex,  like  the  ebullitions  of  hot  water.  It  would  rise,  fall  and  careen  from  side 
to  side  like  a  balloon.  The  roaring  was  intense  and  could  be  heard  a  distance  of  about 
17  miles.  About  fifteen  minutes  before  the  tornado  was  observed,  rain  and  hail  came 
from  the  SW.  The  latter  was  very  large  and  peculiar  in  form,  being  covered  with 
corn-shaped  crystals  on  all  sides.  During  the  passage  of  the  tornado  no  unusual  wind 
was  felt.  On  'Thursday,  the  29th,  the  wind  blew  very  strong  from  the  SW.  all  day 
and  part  of  the  night,  but  no  rain  fell,  although  thunder  showers  were  witnessed  in 
almost  every  direction. 

Mr.  T.  J.  "Parris,  hardware  merchant  at  Belton,  had  a  thermometer  and  barometer 
combined,  forming  what  is  called  the  "patent  chemical  barometer."  On  the  approach 
of  a  storm  the  chemical  precipitation  in  the  bottom  rises  and  permeates  the  clear 
liquid  above,  to  a  considerable  height ;  but  during  the  passage  of  the  tornado  it  re- 
mained undisturbed  at  the  bottom,  showing  how  narrow  were  the  well  defined  limits 
of  the  storm,  and  particularly  the  peculiar  character  of  the  disturbing  forces.  It 
seemed  very  strange  and  quite  inexplicable  to  Mr.  Parris,  not  understanding  the  peculiar 
nature  of  this  class  of  storms. 

Mr.  J.  B.  Breckenridge,  who  lives  upon  about  the  highest  point  of  land  in  Cass 
County,  2  mil(>s  SE.  of  Eaymore,  1  mile  N.  and  2i  miles  W.  of  the  storm's  track,  stated 
that  between  5  and  6  p.  m.  he  noticed  to  the  E.  of  his  house,  and  at  a  considerable 
height  above  the  ground,  a  dark  funnel-shaped  cloud  like  a  balloon,  moving  slowly  to 
the  NE.,  and  completely  isolated  from  all  surrounding  masses  of  clouds.  Did  not 
watch  it  carefully,  but  noticed  its  queer  shape,  and  particularly  the  fact  that  it 
seemed  to  be  entirely  by  itself.  During  the  time  of  its  passage  the  wind  was  from 
the  NW.,  and  gentle.  Did  not  experience  anything  oppressive  in  the  atmosphere  or 
consider  it  an  unusual  day  in  any  respect,  although  it  was  quite  warm.  Previous  to 
the  30th  the  wind  had  been  southerly  for  several  days,  but  changed  to  the  NW.  dur- 
ing the  storm,  and  remained  so  for  two  or  three  days,  the  weather  in  consequence  be- 
coming so  cool  that  fires  were  required  in  the  house,  a  remarkable  occurrence  for  that 
time  of  the  year.  Mr.  Breckenridge  kindly  furnished  me  with  a  series  of  thermomet- 
ric  observations  taken  before,  during,  and  after  the  storm,  at  3  p.  m.  of  each  day,  from 
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wmdow      "^"'^'^  instrument  buug  in  the  library,  near  the  north 


Date. 

Hour. 

Themom- 
eter. 

Wind. 

75 

SE. 

S. 

S. 

SW. 

sw. 

s. 

May  25  

90 
88 

May  28    

May  29    

84 
81 
86 

May  30  

78 

SE. 
NW. 

June  1  

76 

W. 
'NW. 
WSW.  ■ 

June  2  

....do   ■ 

71 

84 

June  3  

....do   

90 

SW. 

JL'lJtll  ^n^rl'^^t  ^  T**"        f  ^"^f"^  ^^"^  temperature  on  the  after! 

noon  of  the  30th,  about  t  wo  hours  before  the  tornado  was  seen  to  the  eastward,  when 
Sfon  «  7"*"^  ""^'^  10°  lower  than  on  the  previous  day.  But  taking  into  consider 
fri  °r      1  at  the  time,  as  well  as  the  position  Sf  the  house  re- 

garding elevation  and  the  storm  track,  the  explanation  is  not  difHcult.  ^ 
fn^V^^i'T""^!  the  storm's  track  where  we  left  it  at  Mr.  Shackelford's,  we  find  that  the 
funnel  cloud  remained  but  a  few  moments  upon  the  surface  of  the  ground.  EisW 

n  «i  f'  "i^scending  forthe  second  time  on  the  farm  of  Mr.  Hamilton,  where 
it  rose  Lt  ftnr^Tf  """^^  fla^  st^aw,  which  it  scattered  all  over  a  ten-acre  field.  ' 
It  rose  but  a  short  distance  above  the  ground  after  leaving  this  point,  for  it  a-ain  de^ 
«on     Mnf  K*  T^'.^^  f""  northeast  at  the  house  and  orchard' of  Mr.  Sender:^. 

aV        V  Henderson  kinclly  furnished  me  with  the  following  inform ation : 

14ffeeiwes5o?t^bJLn^.''  w  "V""^        "^^'^'^^^  a*  a  distance  of 

iht  l.nn  J     of  tlie  house.    Mr.  Henderson,  who  stood  out  near  the  southwest  corner  of 

wes?    Tt  'w^rhnn  '^''''•^  f ^0  ^'"^^^^  ''°^i°8-  up  from  the  south-  ' 

it  but  fS  rn^rl^nf  ^  """^^  twisting,  and  presented  a  frightful  appearance.  Watching 
35  feet  ,i^d  rr?\  he  turned  about  and  walked  into  the  house,  going  a  distance  ot" 
Smtt'arouicl  iKf '^t'''^^        '^frr^'^  the  orchard,  and' 

blown  !  V  ^  ^\  ^  examined  the  ground  and  found  that  twelve  trees  were 

Not  one  o7tb'e^  wrr*?'i       I'^.t^'^  ^°°*«'  ^^'l  «™Ply  bent  to  the  ground, 

broken  sb^wi^o-  H  '        a  1  ay  straight  to  the  northeast  with  hardly  a  twig 

thfc^iound  for      >  1  probability  the  base  of  the  funnel  did  not  really  reacS 

somf  evidence  Af  i.  ^  '  *^2,f'^«"lar  action  of  the  vortex  would  certainly  hive  left 
Wunoii  the  In  r^^^'^'^  ^'^^^  lately  been  trimmed,  and  small  limbs  ■ 

S>  aadCliiflf  fn^  i"''^ ^'IT>  ^^^'''  '^"^^"g  passage  of  the  storm,  picked 
tW^hard  Si T -1  r*"*  '^'l*'  «^  ^  ^^-Ig^  fence  just  across  the  road  from 

blowi  Jve?fnot  tw  J  ^tT  °"r*'i''  ''^'^^  «^  ^^^^  road  next  to  the  orchard  was 

orcC-d  Ind^f  til  V  f ^  ■  of  ^0  rods.    The  width  of  the  damage  in  the 

Tnd  oat  fn  .  ^f'^'f  the  hedge  was  exactly  100  feet  in  each  case.  The  corn 
and  oats  to  the  south  and  west  of  the  orchard  were  whipped  to  nieces  and  looked  as ' 
was^l^o^mmi^t^wS  H^fi  et  \^'?  wheL^tn^Te'sUghlSmlg^ 
mth  Zrwas\^MnKS,t    u  ^  ^i"*".?^         ^'^^  «f       center'of  the  stornt's' 

storm  were  as?f  the  1  n^n  *  °'i^'V^  ^^nsations  of  the  inmates  at  the  time  of  the 
severed  l^elJmS  ohn  ^^"^  ^^'^  ^^''^'P*^*^  ^-^  "^"^^^t^^  ^^and  and  shaken' 
and  seveWv  ^^P*      ^^^'^^^  ^•'^  if  ^itli  a  broom.    Two  hundred 

destrovef  4d  ?f,«^^,°  ^'°"f  I  hay-covered  stable  was  partly 

in '  and  about  ^s  «lln  northeast.    The  eastern  half  was  still  stand- 

SE'of  tlie  stable  H  v  H  ""^""l      foundation  as  before  the  storm.    Thirty-three  feet 

up^rtbe  aiTct  «,e  first  bta, 

SiHr  cnSEJfm™?!  *°  "torn,  came  from  tho  »o,itl,«.o,t,  but  not  m  sovere-as  J 

.my  premonition  of  the  terrible  storm,  but  it  broke  upon  them  in  all  its  fury  like  a  light- 


ay 
.J  « 
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nine's  flash.  From  tlie  time  tlie  cloud  struck  tlie  orchard  until  it  was  seen  passing 
over  the  fields  some  distance  to  the  northeast,  did  not  consume  thirty  seconds_.  The 
family  had  hardly  time  to  realize  their  situation  when  all  was  over  and  the  air  very 

"^lyirs  Henderson  was  quite  positive  that  she  could  distinguish  a  gyratory  move- 
ment in  the  cloud  contrary  to  the  hands  of  a  watch.  It  was  hoiling,  xwistmg,  and 
drawing  itself  up  and  down  like  a  snake  hung  by  its  head  and  writhing  m  agwy. 
The  lower  part  of  the  funnel  appeared  to  he  about  the  size  oi  a  water  bucket  and  the 
upper  portion  as  large  as  the  largest  size  wagon  wheel.  The  outer  portion  was  very- 
black  and  looked  like  smoke  issuing  from  a  locomotive,  while  the  inner  part  had  a  hght 
milky  appearance.  It  might  be  of  importance  to  state  that  Mr.  Hamilton's  shed  and 
Mr.  Henderson's  orchard  stood  upon  slight  eminences  about  one  mile  apart,  with  quite 
a  well  defined  valley  between  them,  and  the  cloud  in  passing  from  one  place  to  the 
otner  skipped  the  depression  entirely. 

The  storm  cloud  next  encountered  some  hay  stacks  (situated  on  high  ground)  on 
the  nropertv  of  Mr.  John  Eobinson,  one-fourth  of  a  mile  NNE.  from  Mr  Henderson  s. 
They  were  scattered  a  distance  of  about  80  rods  along  the  storm's  path,  m  a  narrow 
strip  averao-ing  about  100  feet  wide,  but  not  thrown  about  promiscuously  as  if  whirled. 
The  stacks  stSod  about  30  rods  southeast  of  the  house,  which  was  not  injured  m  the 
least.  Ten  rods  NE.  of  the  stacks  several  rods  of  fence  were  thrown  over  to  the  east, 
but  not  scattered.  .  t  j.  c 

From  this  point  the  funnel  raised  again,  committing  no  damage  for  a  distance  of 
9*  miles  over  an  alternation  of  hiU  and  dale,  when  it  struck  a  large  elm  tree  situated 
in  a  broad  valley  with  gently  sloping  sides.  The  top  of  the  tree  was  whipped  into 
strings,  but  the  base  or  trunk  left  uninjured.  For  a  distance  of  160  rods  the  stoi^ 
passed  up  a  gradual  ascent  to  the  northeast,  reaching  the  house  of  Dr.  Dnnniugtons, 
iituated  II  miles  SSE.  of  Lee's  Summit.  It  was  at  this  point  that  all  reports  from 
whatever  source  and  of  whatever  character  concerning  the  storm,  began  their  nar- 
rative and  located  the  incipient  stages  of  the  tornado.  It  was  about  the  nearest 
locality  to  the  railroad  of  any  manifestation  of  the  storm's  destructive  force,  and 
consequently  the  easiest  attainable.  The  people  in  this  vicinity  were  persistent  m 
the  belief  that  this  was  the  starting  point  of  the  storm,  until  I  assured  them  to  the 
contrary  after  my  explorations  to  the  westward.  •  wi  „ 

Dr.  Dunnington  stated,  that  about  C  p.  m.  (and  m  recalling  the  time  said,  that  a 
moment  or  two  before  the  storm,  while  reading  at  his  desk,  he  had  looked  up  at  the 
clock  and  saw  that  it  was  exactly  six)  a  severe  rain  and  hail  storm  came  upon  them 
with  a  northwest  wind  which  blew  "desperately,"  smashing  m  the  windows  on  the 
north  and  west  sides  and  demolishing  his  office  room,  bottles,  &c.  As  soon  as  possible 
after  this  occurred,  the  doctor  with  his  family,  consisting  ot  wife  and  grandchild,  de- 
scended into  the  cellar.  After  the  blast  from  the  northwest  a  dark  cloud  was  seen  m 
the  southwest  moving  up  rapidly,  and  "it  seemed  as  if  the  house  was  to  be  ground  to 
pieces  between  the  two  clouds  approaching  each  other."  This  supposition  proved  a 
reality,  for  the  family  had  hardly  reached  the  cellar  ere  the  building  was  struck  fiom 
the  southwest,  throwing  the  north  end  to  the  west  about  two  feet  The  next  instant 
the  bodv  of  the  house  was  lifted,  pulling  the  studding  out  of  the  sills,  and  leaving  the 
floor  upon  the  foundation,  which  protected  the  family  in  the  cellar.  It  was  now  com- 
pletely twisted  around  from  right  to  left  and  broken  into  kindling  wood,  the  fte6»-ts 
being  scattered  to  the  north,  northwest,  and  west,  at  distances  ranging  from  15  to  30 
rods.  The  north  gable  end  was  carried  to  the  northeast  300  feet  and  apparently  torn 
to  pieces  after  striking  the  earth.  The  bed  clothing  and  clothes  of  the  family  were 
torn  into  shreds  and  looked,  said  the  doctor,  "as  if  some  person,  out  of  pure  mis- 
chief, had  carefully  torn  them  into  small  strips."  The  house  was  one  story  and  a 
half  hi-h  and  16  bv  30  feet,  with  studding  12  feet  and  2  inches  long  and  b  inches 
square.  One  hundred  and  eighty  feet  NNW.  of  the  house  stood  a  sta,ble  and  corn  crib, 
which  were  swept  from  the  ground,  torn  into  pieces,  and  carried  along  the  storm 
track  to  the  northeast.  A  hen-house  weighing  hardly  two  hundred  pounds  andst^nd- 
ln<r  126  feet  west  of  the  house  and  20  feet  south  of  the  corn  crib,  was  not  moved  Irom 
its  foundation  or  injured  in  the  least.  Some  2.3  or  30  trees  were  blown  down  about 
the  residence,  none  of  them  twisted  however,  but  all  lay  out  straight  from  the  stump, 
pointing  to  the  north  and  northeast.  The  width  of  the  path  of  destruction  was  180 
yards.  Seventy-five  yards  northeast  of  the  house  passes  the  track  of  the  Missouri 
Pacific  Eailroad,  on  both  sides  of  which,  and  for  a  distance  of  180  rods,  the  board 
;  fence  was  blown  down  to  the  north.  Twelve  telegraph  poles  m  the  center  of  the 
storm's  path  were  thrown  in  the  same  direction.  .         „^n<,rt  ^^^^^  nnf 

The  roaring  of  the' storm  was  so  great  that  the  family,  while  in  the  cellai^  did  not 
hear  or  know  of  the  destruction  that  was  going  on  above  them,  not  ^^^^■l'^l^lf^}'lf^ 
house  had  gone  until  they  had  emerged  from  their  place  of  safety.  .T^e  doctor  was 
quite  conficlentthat  heexperienced  a  very  strong  smell  o/ sulphur  whJein  the  cellar^^^^^ 
those  who  were  witnessing  the  passage  of  the  tornado  cloud  were  positive  that  no  hght- 
ning  iTsued  from  it.   Durfng  the  rainVd  hail  from  the  northwest,  there  were  alterna- 
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tions  of  hot  and  cold  puffs  of  air  from  the  NW.  and  SW.,  the  former  at  times  almost  suffo- 
cating ;  but  after  the  cloud  had  passed  a  cold  brisk  wind  set  in  from  the  west  veerin"-  to 
the  northwest,  causing  the  family  to  shiver,  the  change  in  temperature  being  painfully 
evident.  There  was  but  a  slight  interval  between  the  rain  and  hail,  and  the  striking- 
of  the  tornado  cloud,  say  about  five  minutes,  when  precipitation  entirely  ceased* 
About  half  an  hour  before  the  storm  passed,  very  dark  clouds  were  noticed  in  the  west 
and  a  low  rumbling  noise  heard,  but  up  to  5.30  p.  m.  there  was  no  rain.  The  dark- 
ness grew  so  rapidly  after  5  p.  m.  that  it  became  necessary  to  light  a  lamp,  at  least 
an  hour  before  the  usual  time.  During  the  morning  there  was  an  alternation  of 
cloud  and  clear  sky  up  to  10  a.  m.,  when  it  commenced  to  grow  threatening  in  the 
west,  which  condition  continued  very  irregularly  up  to  the  culmination  of  the  storm 

Several  papers  from  Dr.  Dunnington's  were  found  at  long  distances  from  the  house' 
A  receipt  for  lumber,  received  from  the  firm  of  Childs  &  McClannahan,  of  Lee's  Sum- 
mit, was  discovered  at  Knoxville,  Eay  County,  across  the  Missouri,  40  miles  to  the 
northeast.  This  paper  was  no  doubt  carried  upward  through  the  funnel  cloud  and 
shot  outward  into  a  strong  upper  current  from  the  SW.  ' 

The  place  of  Daniel  Cline,  a  tenant  of  Dr.  Dunnington,  and  40  rods  northeast  of  the 
latter's  house,  was  next  visited.  He  stated  that  the  tornado  reached  him  about  6  p. 
m.  The  roaring  was  so  loud  and  powerful  that  his  wife  felt  certain  that  the  east- 
ward-bound mail  train  was  approaching,  and  could  not  be  convinced  to  the  contrary 
until  a  careful  observation  was  made  revealing  the  truth.  The  house  stood  25  rods 
west  of  the  storm's  center,  and  was  moved  bodily  about  6  inches  to  the  north,  but  not 
otherwise  damaged.  A  stable  containing  five  horses  and  a  colt,  and  standing  50  feet 
northwest  of  the  house,  was  turned  over  on  its  side  to  the  northeast,  then  torn  to  pieces 
and  the  deh-is  scattered  along  the  storm's  track.  The  roof  had  not  been  found,  nor 
any  portion  of  it  recognized  although  search  had  been  made  along  the  track  for  several 
miles. 

Before  proceeding  further  with  a  detail  of  the  destruction  along  the  storm's  track,  it 
wiU  be  of  importance  to  consider  the  testimony  of  several  persons  who  witnessed  the 
storm  m  this  locality,  from  the  town  of  Lee's  Summit,  1^  miles  west  of  the  storm 


Mr.  James  A.  Shaw,  attorney  at  law,  stated  that  at  about  5.30  p.  m.,  and  before  the 
funnel-shaped  cloud  made  its  appearance,  rain  and  hail  fell  with  a  northwest  wind. 
Shortly  after,  dark  clouds  commenced  to  bank  up  in  the  SW.  and  NW.,  and  almost 
immediately  thereafter  a  gust  of  warm  air  came  from  the  SW.  which  appeared  to  en- 
counter the  clouds  approaching  from  the  NW.,  rolling  them  up  and  over  each  other 
in  a  very  portentous  manner,  after  which  they  seemed  to  move  south  again,  and  at 
that  moment  the  funnel  was  seen  working  down  in  a  twisting  manner  from  the  over- 
hanging clouds.  At  the  moment  the  NW.  clouds  were  driven  backwards,  the  rain  and 
hail,  which  was  coming  violently  from  the  west,  was  also  diverted  so  that  it  came 
irom  a  southerly  direction. 

At  this  juncture  Mr.  J.  B.  Campbell,  who  was  walking  along  the  main  street  to  the 
north,  stated  that  his  umbrella  was  converted  into  a  parachute  instanter,  whereas  just 
a  moment  before,  the  wind  and  rain  had  been  beating  against  it,  making  it  difficult  to 
control.  °  °  '  ° 

Mr.  O.  H.  Lewis,  of  Lee's  Summit,  whose  house  stands  one  mile  west  of  the  storm's 
track,  experienced  the  rain  and  hail  as  first  coming  from  a  southwesterly  direction 
against  his  house,  changing  in  about  five  minutes  to  the  NW.  almost  instantly,  when 
tlie  liaii  commenced  to  strike  the  north  side  of  his  house. 

T  f  *la™age  of  any  kind  was  committed  in  the  town  durmg  the  passage  of  the  storm, 
in  tact,  the  air  was  quite  still  while  the  dark  cloud  was  opposite  to  the  SE.  and  E. 

j%  ^^^f.^.g^st  wind  experienced  came  with  the  hail  from  the  northwest. 

It  will  be  remembered  that  preceding  the  destruction  at  Dr.  Dunnington's,  a  large 
elm  tree  was  partiaUy  demolished  in  a  valley  SW.  of  the  house.  From  this  point  it 
toecomes  necessary  to  follow  the  course  of  a  second  and  much  smaller  funnel-shaped 
doud  that  appears  to  have  separated  itself  from  the  main  cloud,  and  traveled  along 
the  valley  which  runs  a  little  south  of  east  towards  Greenwood,  a  small  town  on  the 
west  iork  ol  Big  Creek,  4  mUes  south  and  2  miles  east  of  Lee's  Summit.  Mr.  WiUiam 
Ihompson,  whose  new  house  stands  160  rods  east  of  the  large  elm  tree,  and  80  rods 
north  ot  the  track  of  the  small  funnel,  stated  that  he  was  watching  the  approach  of 
tbe  strange  looking  cloud  for  some  time  before  it  reached  the  valley.  It  did  not  divide 
1,*  struck  the  ehn  tree,  when  a  smaller  funnel  was  discerned  forming  on  the  east 
Bide  oi  the  largo  one,  finally  separating  itself  entirely,  as  the  latter  darted  forward  to 
tne  nortJieast.  The  former  then  started  down  the  valley  back  of  his  orchard,  tak- 
ing an  L«E.  course.  Ten  trees  were  blown  over,  and  two  chimneys  were  carried 
off  &om  the  house,  all  to  the  east. 

Mr.  Thompson's  old  house  stands  east  of  the  new  one  about  350  yards,  and  a  half 
mile  north  of  the  st<)rm's  track :  it  was  not  injured,  except  that  a  heavy  platform  lying 
on  the  ground  west  of  the  kitchen  was  picked  up  and  dashed  through  one  of  the  wiu^ 
dows  m  the  east  front.    A  large  granary,  12  by  32  feet,  standing  a?ew  rods  north  of 
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the  lionso  but  on  not  as  secure  a  foundation,  was  turned  over  to  the  east,  not  otherwise 
injuring  it.  About  half  way  between  the  two  houses  (old  and  new)  stood  a  large  rail- 
road-crossing sign.  The  posts  were  18  feet  high,  12  inches  square,  and  x^laced  3  feet  in 
the  ground,  each  loost  being  supported  by  four  braces,  each  6  inches  square,  one  end 
mortised  into  the  post  and  the  other  placed  in  the  ground.  A  heavy  pine  plank,  33 
feet  long,  2  inches  thick,  and  18  inches  wide,  connected  the  two  posts  at  the  top.  The 
south  post  was  pulled  oat  of  the  ground  and  away  from  the  braces,  leaving  the  other 
still  upright  and  firm.  The  pine  plank  was  split  in  two  from  end  to  end,  and  both  it 
and  the  post  were  carried  across  the  railroad  track,  a  distance  of  50  feet  to  the  oast. 

Mr.  Albert  C.  Millen,  a  carpenter  who  was  working  on  Mr.  Thompson's  new  house 
at  the  time  of  the  storm,  stated  that  at  6.05  p.  m.,  by  his  watch,  there  was  a  strong 
wind  from  the  northwest,  accompanied  by  rain  and  hail.  By  the  time  he  had  stepped 
out  of  the  house  to  watch  the  storm  the  wind  had  changed  to  the  southwest,  and  felt 
very  hot  against  his  face.  At  the  same  time  he  noticed  to  the  south  of  west  a  strange- 
lookino-  cloud  moving  rapidly  to  the  northeast,  having  also  a  very  violent  motion, 
apparently  from  right"  to  left  upon  its  own  axis.  But  one  of  these  clouds  was  at  first 
seen,  and  soon  after  another,  similar  in  form  but  smaller,  shot  out  from  its  side  and 
passed  eastward.  In  anticipation  of  a  very  hard  wind  storm,  Mr.  Miller  ran  southeast 
of  the  house  several  rods  and  grasped  a  small  elm  tree.  He  had  hardly  made  himself 
secure  ere  he  was  enveloped  in  a  thick,  dark  smoke,  and  whipped  about  the  tree  two 
or  three  times  from  right  to  left. 

After  leaving  Mr.  Thompson's,  the  small  funnel  passed  down  a  short  branch  of  the 
west  fork  of  Big  Creek  to  the  ESE.,  a  distance  of  H  miles,  without  doing  any  damage, 
although  a  heavy  wind  was  felt  on  both  sides  of  its  path.  When  it  reached  within 
about  300  feet  of  Greenwood  cemetery,  it  left  the  creek  (and,  as  some  say,  divided  into 
two  smaller  funnels)  and  turned  up  a  small  ravine  running  to  the  northeast,  changing 
the  course  of  the  cloud  about  80°.  There  was  nothing  of  an  abrupt  nature  in  the  con- 
figuration of  the  earth's  surface  at  this  point  to  influence  the  cloud  in  taking  the  new 
direction.  It  could  have  pursued  the  valley  of  the  west  fork  of  Big  Creek,  down  as  far 
as  Greenwood  and  beyond,  without  any  apparent  obstruction,  so  far  at  least,  as  topog- 
raphy was  concerned.  The  banks  on  the  west  and  south  of  the  creek  were  quite  high, 
and  covered  with  a  considerable  growth  of  timber,  but  to  the  east  and  in  the  course 
of  the  storm  there  were  broad  flats  stretching  out  a  distance  of  80  rods  or  more. 

Where  the  funnel  turned  to  the  northeast  it  passed  around  the  base  of  a  hill  rising 
about  60  feet  in  a  gentle  slope  to  the  northward.  The  cemetery  to  the  southeast  and 
on  the  opposite  side  of  the  storm's  track  was  also  on  a  slight  rise  of  ground. 

From  all  appearances  the  funnel  seemed  to  be  controlled  by  powerful  forces  in  the 
atmosphere,  emanating,  perhaps,  ixom  the  main  funnel,  only  a  short  distance  to  the 
westward,  or  indirectly  the  effect  of  its  disturbing  influences,  and  not  by  any  irregu- 
larities in  the  surface  of  the  ground.  The  two  traveled  along  side  by  side,  the  smaller 
one  constantly  approaching  the  larger,  until  it  joined  with  it  on  the  farm  of  John  O. 
Howard,  a  distance  of  about  4  miles  from  the  point  where  it  turned  to  the  northeast. 
At  no  time  was  it  distant  from  the  main  funnel  more  than  two  miles,  and  parties  stand- 
ing on  the  "divide"  between  them  could  see  both  distinctly. 

Dr.  J.  L.  Remsburg,  who  witnessed  the  storm  from  Greenwood,  stated  that  at  about 
6  p.  m.  it  rained  and  hailed  with  a  southeast  wmd.  After  the  rain  and  hail  the  wind 
veered  to  the  southwest  quite  strong,  and  the  small  funnel  cloud  was  seen  reaching 
part  way  to  the  ground;  at  the  same  time  an  inverted  funnel  of  dust  and  light 
materials  formed  over  the  earth  beneath  and  reached  up  to  it.  (Diagram  No.  4. )  Both 
funnels  had  a  gyratory  motion  from  right  to  left,  and  were  accompanied  by  a  roaring 
noise  like  the  rumbling  of  many  trains  of  cars.  No  lightning  was  seen  in  either  funnel 
cloud,  yet  during  the  rain  and  hail  it  was  frequently  observed. 

About  30  rods  north  of  the  cemetery,  stood  the  house  of  Mrs.  Kerr.  She  stated  that 
ahttle  after  6  p.  m.  saw  two  small  funnels  (Diagram  No.  5)  side  by  side,  connected 
ait  the  top,  but  separated  at  the  bottom,  passing  up  the  ravine,  the  center  of  which 
lies  65  feet  north  of  the  house.  Northwest  of  the  house  12  rods,  where  the  rayme 
ctosses  the  north  and  south  road,  and  on  the  west  side  of  the  road,  nine  panels  of 
board  fence  which  connected  a  small  portion  of  hedge  on  either  side,  were  taken  out 
■^Tithout  injuring  the  hedge.  Across  the  road  to  the  east,  a  distance  of  40  feet,  two 
panels  were  lifted  above  the  rail  fence,  without  throwing  it  down.  Mrs.  Kerr's  house 
stood  upon  a  rise  of  ground  about  30  feet  above  the  ravine,  but  escaped  aU  injury  save 
a  violent  shaking  which  broke  some  of  the  windows.  One  hundred  and  fifty  rods 
ijortheast  of  the  house,  and  in  the  line  of  the  storm,  twelve  panels  of  fence  were  de- 
stroyed, the  posts  being  jerked  out  of  the  ground  and  several  of  them  thrown,  to  the 
north  on  the  east  side  of  the  storm's  track,  but  the  majority  back  to  the  south  on  the 
%f  est  side  of  the  track.  a 

Mrs.  L.  Jones,  who  lives  half  a  mile  north  of  Mrs.  Kerr's,  upon  higher  ground, 
^d  about  80  rods  west  of  the  storm's  track,  and  three-quarters  of  a  mUe  east  ot  the 
t  -ack  of  the  larger  funnel,  stated  that  she  could  see  quite  distinctly  the  latter  wJula 
i;  was  still  southwest  of  Dr.  Dunnington's;  did  not  see  it  divide,  as  she  was  too 
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mncli  frightened  to  remain  outside  of  the  house  and  watch  its  progress.  The  house 
-was  shaken  very  violently,  hut  could  not  tell  positively  the  direction  of  the  wind  afc 
the  time.  Thouglit  that  it  must  have  come  from  the  west,  as  everything  lying  loose 
about  th(<  huilding,  snth  as  ch.uis,  l)o\c^,  l)aircls,  \.g.,  -rt.is  e.uri(d  out  of  the  yard 


No.  4. 


and  across  the  road  to  the  east.  In  the  orchard  to  the  south  of  the  house  five  trees 
were  blown  down  to  the  east  and  two  to  the  west.  Thirteen  rods  of  fence  west- of  the 
house  was  all  blown  over  to  the  east. 


"No.  n. 


Mr.  O.  G.  Bartley,  who  resides  at  Mr.  J.  G.  Ransom's,  nearly  1  mile  northeast,  of 
Mrs.  Kerr's,  stated  that  about  (i  j).  ni.  saw  two  fuuuel-shaiied  clouds  near  Mrs.  I-  <>rr"8 
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house ;  they  were  passing  up  the  raviue,  and  one  of  them  seemed  to  be  a  little  hehmi 
the  other,  and  smaller  than  its  companion.  (Diagram  No.  6.)  Saw  them  enter  the 
wheatfleld  northeast  of  the  house,  twisting  and  whipping  the  gram  about,  and  hllmg 
it  with  black  mud  in  places,  from  6  to  20  feet  wide.  After  leaving  the  wheat,  the  tw» 
clouds  reunited  into  one,  entering  a  cornfield  and  then  a  flaxtield  half  a  mile  east  ot 
Mr.  Ransom's  house.    Passing  up  a  gentle  ascent  until  it  reached  high  ground,  the 


cloud  rose  from  the  surface  and  bore  away  to  the  NNW.  for  one-fourth  ot  a  mile,  when 
it  again  descended  (still  upon  the  high  ground)  in  a  small  piece  of  flax,  passing  withm 
50  feet  of  a  small  shanty  without  harming  it.  ^  ,r    -r,         ,  i 

Mrs.  B.  H.  Strother,  who  lives  three-quarters  of  a  mile  NNW.  of  Mr.  Ransom  s,  and 
one  mile  W.  of  the  storm's  track,  stated  that  she  saw  the  "dark  funnel-shaped  cloud, 
come  to  the  ground  east  of  the  shanty,  and  then  draw  itself  up  into  the  clouds  above. 
Mr.  Stephen  A.  Lea,  a  neighbor,  corroborated  this  statement. 

Three-fourths  of  a  mile  north  of  Mrs.  Strother's,  1  mile  west  of  the  course  of  the 
small  funnel,  and  about  the  same  distance  east  of  the  larger  one,  stood  the  house  ot 
Mr.  J.  B.  Fields.  Considerable  fencing  to  the  east  of  the  house  was  thrown  down, 
some  of  it  to  the  south  and  north,  but  the  largest  portion  to  the  east.  One  chimney- 
was  blown  off  to  the  east,  but  the  house  was  not  shaken  much;  the  wind  seemed  to 
strike  it  only  on  the  west  side.  ,       ,     ,  .i  n 

Mr.  Robert  Daniel,  a  hired  man  of  Mr.  Fields's,  stated  that  about  6  p.m.  saw  the  small 
funnel-shaped  cloud  about  half  a  mile  east  of  the  house  passing  in  a  northwesterly- 
direction  towards  the  larger  funnel.  It  was  at  a  considerable  height  from  the  gpu^Oj 
and  seemed  to  be  fast  losing  its  identity  in  the  surrounding  clouds.  Mr.  Daniel  did. 
not  see  the  junction  of  the  two  storm  clouds,  but  had  heard  several  persons  mention, 
the  fact.  I  was  not  successful  in  finding  any  one  who  actually  witnessed  the  contact, 
although  I  have  no  reason  to  doubt  its  occurrence.  , 

Retifming  to  the  track  of  the  larger  funnel,  where  it  had  damaged  the  property  of 
Mr.  Cline,  the  tenant  of  Dr.  Dunnington,  we  trace  the  storm  to  the  house  of  Mr.  John 
L.  Van  Meter,  standing  75  rods  east  of  the  storm's  track.  As  the  heavy  wind  struck 
the  house,  the  clock  stopped  at  6.30  precisely.  The  building  was  one  story  and  a  halt 
hio-h  and  16  by  24  feet.  On  the  approach  of  the  storm  the  first  heavy  blast  snaashed 
in'the  south  door,  and  moved  the  whole  house  to  the  northwest  a  distance  of  12  inchea. 
Mr.  Van  Meter  stated  that  he  saw  the  dark  cloud  pass  to  the  NE  west  of  his  place  ot 
observation,  and  that  aiterwards  the  wind  blew  furiously  from  the  SW.  Did  not  see 
any  lightning  in  the  cloud,  which  was  intensely  black  and  seemed  to  fill  the  surround- 
ing air  with  smoke.  In  the  orchard  to  the  southwest  of  the  house  (rows  of  trees  run- 
ning N.  and  S.),  15  or  20  trees  were  blown  down  to  the  NW.,  NNE.,  E.,  and  NB.  On© 
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hundred  feet  east  of  the  house  stood  the  barn,  22  by  40,  and  12  feet  high,  which  was 
moved  along  on  its  foundation  to  the  north,  4  feet. 

About  fifteen  minutes  before  the  funnel  cloud  appeared,  rain  and  hail  fell  with  a 
north  wind,  which,  after  the  precipitation  had  ceased,  changed  almost  instantly  to 
the  south  and  blew  violently,  followed  by  the  passage  of  the  dark  cloud. 

At  Mr.  Jonas  Houghton's,  one-fourth  ujilo  north  of  Mr.  Van  Meter's,  and  40  rods  east 
of  the  storm's  track,  a  kitchen  10  by  12  feet  attached  to  the  east  end  of  the  house 
was  entirely  demolished  and  the  dehris  carried  away  to  the  north.  In  the  front  yard, 
west  of  the  house,  several  cottonwood  trees  were  broken  off  at  the  height  of  12  feet 
and  the  tops  carried  to  the  northeast.  In  the  orchard,  50  feet  east  of  the  house,  45 
trees  were  blown  down  with  their  tops  pointing  to  the  northeast;  none  of  them  were 
torn  out  by  the  roots.  A  grapery  NW.  of  the  orchard  was  badly  damaged,  the  vines 
being  torn  from  the  trellises  and  both  carried  to  the  north.  Mrs.  Houghton  stated 
that  the  funnel-shaped  cloud  as  it  passed,  was  intensely  black  and  greatly  agitated. 
It  moved  with  its  lower  portion  or  tail  thrown  forward,  causing  the  cloud  to  appear 
inclined.  (Diagram?.)  A  young  orchard  20  rods  southeast  of  the  old  one  was  not 
harmed. 

The  house  of  Mr.  Daniel  Reeder,  next  in  the  course  of  the  storm,  stood  west  of  the 
track  40  rods.  Upon  examination  I  found  that  the  building,  26  by  27  and  12  feet  high, 
had  been  carried  over  the  foundation  to  the  SE.  14  feet  7  inches,  and  the  southeast 
corner  driven  into  the  ground  2^  feet.  Upon  questioning  Mrs.  Reeder  as  to  the  effects 
of  the  storm  at  her  house,  she  stated  that  the  wind  first  struck  the  building  from  the 
N  W.,  coming  with  the  violence  and  quickness  of  a  cannon-shot.  It  seemed  as  if  some- 
thing solid  had  been  thrown  against  it.  The  north  west  corner  of  the  house  was  lifted 
from  the  ground  and  every  particle  of  plastering  knocked  from  the  walls  of  the  two 
west  rooms.    About  ten  minutes  before  this  strong  blast  it  rained  quite  hard,  accom- 


ITo.  7. 


panied  by  some  hail.  Mrs.  Reeder  and  her  daughter  saw  the  storm  while  it  was 
at  Dr.  Dunnington's,  nearly  2  miles  away.  The  latter  was  positive  that  she  saw 
two  funnels,  the  large  one,  and  a  smaller  companion,  a  considerable  distance  to  the  E. ; 
both  were  very  dark  on  the  outside,  but  lighter  within.  They  were  whirling  cou- 
tiniially,  but  could  not  tell  the  direction.  Across  the  road  from  the  house,  to  the  west 
50  feet,  not  the  least  damage  was  done  to  anything.  The  house  seemed  to  stand  on 
the  extreme  western  edge  of  the  storm's  path. 

Among  several  of  the  peculiar  manifestations  of  the  wind's  force  at  this  place  I  relate 
the  following :  One  hundred  and  fifty  feet  northeast  of  the  house  and  10  feet  west  of 
the  stable,  a  largo  gate  was  carried  200  feet  to  the  southeast  andioni  to  picH'cs  without 
injuring  the  stable.  Aheavylumbcr  wagon  standing  b(>liiinl  lluMoni  ciih  :ui(l:it  n.dis- 
tance  of  155  feet  east  of  the  house,  was  lifted  up  bodily  ;iinl  cMvi  icil  lo  Miii  souMioast 
over  a  cornfield  a  distance  of  100  feet  without  injury.    Two  window  iianes  wt^rc  \>U  wii 
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from  a  sash  on  the  west  side  of  the  house  and  carried  mside  without  hreaking  them, 
while  two  out  of  the  north  window  were  found  broken.  A  large  well  curb  lying  east 
of  the  house  1.5  feet  was  carried  one-fonrrh  mile  lo  the  southeast  and  lodged  in  a 
wheatfield.  A  heavy  sulky  cultivator,  weighing  about  tiOO  pounds  was  earned  free 
from  the  ground  a  distance  of  86  yards  to  the  SSE.  and  broken  by  the  fall.  Another 
one  standing;  near  the  com  crib  was  partly  carried  and  partly  rolled,  along  a  distance 
of  about  60  rods  to  the  SE.,  and  then  literally  twisted  to  pieces  and  the  rfeftris  scat- 
tered about  over  a  field  of  12  acres,  apparently  in  circles.  Mrs.  Reeder  and  her 
daughter  both  stated  positively  that  the  time  consumed  m  the  destruction  at  their 
house  did  not  exceed  a  half  minute.  „  ,     ,      ,  <^rr>  j 

One-Lalf  of  a  mile  south  of  Mr.  Reeder's,  and  west  of  the  storm's  track  250  yards, 
stood  a  com  house,  16  by  24  feet  and  12  feet  high,  nearly  filled  with  corn  The  bin Id- 
ino-  was  torn  to  pieces  and  the  grain  scattered  to  the  east,  south,  and  northeast  lot  cUs- 
taSces  varying  irom  75  to  100  fe-  t.  A  large  cooking  stove  was  earned  out  of  ihe 
building  1.5  rods  to  the  east  and  badly  broken.  Surrounding  the  corn  house  to  the 
east  and  south  was  a  large  cornfield  of  15  acres  which  was  beaten  flat  to  ihe  ground, 
the  stalks  pointing  in  a  northeast  direction  and  covered  with  black  mud.  A  tence 
made  of  oak  posts  and  pine  boards,  mnniug  east  and  west,  to  the  north  and  east  of 
the  corn  house,  was  stripped  of  its  boards,  the  nails  remaining  in  the  posts.  Several 
of  the  latter  were  broken  off  at  the  ground.  In  this  vicinity  hedge  tences  running 
east  and  west  were  filled  with  debris  only  on  the  south  side,  while  north  and  south 
fences  were  filled  on  both  sides.  ,        ,  ^  n    t  ! 

Mr  J  F.  Goodman  lives  on  the  opposite  side  of  the  storm's  track  from  Mr.  Reeder  s 
and  300  yards  east  of  its  center.  At  about  5  o'clock  p.  m.,  as  he  states,  a  dark  cload 
was  seen  to  rise  in  the  northwest,  previous  to  which  during  the  day,  the  weather 
was  fair  and  pleasant.  As  the  cloud  approached,  a  light  ram  set  m  with  a  gentle 
southwest  wind,  when  it  began  to  grow  darker,  and  in  a  few  minutes  hail  came  very 
fast  and  of  large  size.  Just  as  the  rain  cloud  had  arnyed  nearly  over  the  house,  a 
dark  smoky-looking  cloud  was  seen  extending  around  the  honzon  from  southeast  to 
southwest,' and  moving  rapidly  towards  the  northwest  cloud.  Before  they  met  the 
hail  and  rain  stopped,  followed  in  a  moment  or  two  by  a  hard,  misty  ram  with  a  cold 
brisk  wind  from  the  north.  It  then  grew  darker  than  ever,  ramed  very  hard  tor  a 
moment  or  two,  letup  quiekly,  and  as  the  mist  cleaxed  away,  disclosed  to  the  south- 
west about  2  miles,  the  two  clouds  in  conjunction.  By  this  time  could  not  tell  which 
wav  the  wind  was  blowing,  as  everything  in  the  atmosphere  seemed  to  be  converging 
to  the  point  of  meeting.  Very  soon  after  the  clouds  met,  a  dark  funnel-shaped  mass 
of  vapor  was  seen  depending  from  them  near  their  point  of  meeting  The  darkness 
was  intense,  and  the  roaring  unlike  anything  ever  before  heard.  Although  the  cloud 
was  nearly  a  mile  away,  members  of  the  family  could  not  hear  each  other  speak,  as  they 
rushed  to  and  fro  about  the  house,  shutting  and  barring  doors  and  windows.  I  hey  had 
hardly  finished  when  the  storm  was  upon  them,  and  almost  as  quick  as  thought  the 
shock  was  over.  The  house  was  struck  by  the  wind  at  the  southwest  corner  the  cur- 
rent seeming  to  divide,  a  portion  passing  on  either  side  and  then  commg  together, 
<nvino-  the  house  a  severe  shock  from  the  northeast.  The  south  side  of  the  house  was 
bentfnward  considerably,  and  a  window  sash  blown  in,  plastering  was  knocked  oft 
in  many  places,  and  the  studding  on  the  west  end  was  loosened  from  the  sills.  A 
smoke-house  20  feet  east  of  the  hSuse,  size  12  by  14  feet,  contammg  1,000  POunds  of 
bacon  and  about  400  pounds  of  lard,  salt,  &c.,  was  all  ^own  away  to  the  northeast 
except  the  floor  and  a  portion  of  the  bacon,  which  seemed  to  hold  it  down.  A  large 
bam  50  yards  northeast  of  the  house,  size  30  by  36  feet  ,  16  feet  high  with  sheds  on 
the  north  and  south  sides,  was  moved  on  the  foundation  to  the  north,  t^^^  we^*  end  12 
inches  and  the  east  end  7  inches.  The  northwest  corner  of  the  barn  was  entirely  car- 
ried away.    Several  trees  in  the  orchard  were  carried  to  the  east  and  northeast 

Upon  examining  the  center  of  the  storm's  track  m  the  fields  to  the  Y/st  of  the  house 
shortly  after  the  passage  of  the  tornado,  Mr.  Goodman  stated  that  it  ^d  as  if  a 
violently  rushing  stream  of  water  had  passed  over  the  surface  having  a  width  oi  trom 
lo  to  100  feet.  He  also  observed  that  the  center  of  the  storm  con  d  be  easily  distm- 
o-uished  wherever  there  was  destmction,  as  all  debris  on  the  west  side  was  carried  m- 
wards  toward  the  track,  on  the  east  side  parallel  with  it,  ahd  m  the  center  m  every 

M^wIe.  Thorpe,  about  50  rods  southeast  of  Mr.  Goodman's,  and  east  of  the  stomi's 
track,  first  felt  the  wind  from  the  north,  as  the  storm  approached  and  m  a  fe^^^ 
ments  it  shifted  instantly  to  the  southwest,  shaking  the  ^^^f  Jf'X^iZtion 
ing  40  trees  in  the  orchard,  laying  them  to  the  northeast  ,^1*1^7*  ^/X^j3fP*i°of 

Mr.  Bartly  Jones,  one- fourth  of  a  mile  east  of  Mr.  Thorpe's,  and  nearly  1  mile  e^^^^^ 
the  sto-m's  center,  did  not  experience  as  strong  a  wind  from  the  so";^^];^^*-  J^^^*^^^ 
was  blown  down,  and  a  barn  60  feet  southeast  of  the  house  was  first  moved  to  the  south 
4  feet,  and  then  back  again  to  the  north ;  all  done  very  qujckly. 
Mr.' J.  L.  March,  west  of  the  storm's  centner  ^^o^^^f^^oA^,  ^-^-^^l^  Tstelo^ 


Reeder's,  had  15  or  20  trees  blown  down  in 
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pasBod  the  wiud  cliauged  to  the  north  aud  grew  colder.'  Mr.  Thomas  J  Lvnch  ndimn 


ea^'o7the°in^xTitT'  ''r^  of  Mr.  Goodman's  one-fourth  of  a  mile,  half  a  mile 
east  01  the  larger  storm  cloud,  and  IJ  miles  west  of  the  smaller,  had  20  trees  blown 
ttn"  Durir/tt'&iV^t  ^  \f'-^^,^  of  ^-ail  fence  carried  in  the^samed^r 

to^io  ^,^1  tr/  wf  ^  '^"^y       weather  had  been  very  pleasant,  but  inclined 

dLction  for  i^^^^^'^J^^  f™"?        southeast,  which  had  been  the  prevaili^o: 

direction  for  several  days.  No  clouds  were  to  be  seen  up  to  3  p.  m.,  but  an  horn- late? 
a  few  began  to  appear  along  the  western  horizon.    At  4.30  p.  m.  t^'o  ver?  dark  clouds 

foTordtnlfermimeSr"'  a.d  tiie  otherirthVsouthwest 

louowea  m  a  tew  moments  by  ram  and  hail  with  a  cold  northwest  wind     Did  not  spe 

it  Ls^d  arurrltofU"  ct 't'  ^f.  could  distinctly  discern  the  llSeon^and  aft  r 
the  dPstrnp5rnf         T  f^^i^i'T  tlie  southwest,  not  as  strong  as  the  one  that  did 
A  ?f  A?  '.^  *°  prevent  respiration. 

iTkntrbrii^i^ntts^^^^^^^^ 

c^^lShir  he  sc^^^^^^^^  'H^"^'*^      ^'^^  kitS  folding  irl^^^^^ 

even  thoSib  the  door  h„^^^^^  1*^.^'"  daughter  for  assistance  in  an  adjoining  room, 
IT.  o'lg^ Jiie  door  between  the  two  rooms  was  open.  The  strono-est  wind  wa^  fWlf 
?er?en?e7TltW  ;  ^^'^  .^^"J'Sthe  passage  of  the^tornaclo  no  othSr  curre^^^^ 
th"tSdo  was^S^^^^  J'r'^  ^^'^  ^^'^  ^^'1  ^it^  ^  northwest  wind.  While 
Mr.  Ctin  lid  C  v^r^SL  '^'"'"'^  '"^  f^^l  ^^^y  g«°tly  times, 
wa^over    A%!^^^^^  ^"^^  windows  to  hold  thorn  before  the  storm 

ClS'sttad  W  tnT  "^^^  ?i°*  "'r*^'^  ^""^  foundation,  a  larger  and  stronger 
bv  21  ^nd  12  fee?1,fif  ^  northeast,  consisting  of  a  smoke-house  and  granary  12 
to^the  NE  audi  S.Tf '  ^^ftf  foundation  aud  carried,  the  SE.  corner  8  feet 

tLn  toeTi-rtL  f '  """^l]  ^°™er  9  feet  to  the  NE.  aAd  20  feet  east.  Thir- 

eas?  Northwest  of  Z  bn"'*^  f  the  house  were  blown  down  to  the  east  and  north- 
cSeSrscolSg  oS  a  hole  3  fe^^^^  rods  tie  funnel-cloud  struck  the  ground  in  a 
tion  as  t^ie  fifilfi  i?nr^  1^  -J  leet  deep  and  5^  feet  long.    I  did  not  see  the  excava- 

its  exltence  ai^l  til  n^^^  recultiyated,  but  Mr.  Martin  aSd  his  son  positively  affirmed 

ghter  througMts  eente?'  "f^-f  F"^"  '^^^        ^^'y  '^"^^^  «^       «"t«ide  but 

in"  the  ceSl  nortions  of  tb«    i  'T  ''''T'^  ""^^  ^'""'^^  ^^^^  «een  flying  about 

vortex  S  all  SrandfbpS^/  '''^^^  many  light  objects  were  drawli  iSto  the 
directions    SevernT^^rLi  tlirough  it,  being  shot  out  from  the  top  in  many 

S  of  destructl^?w^indrn.?  ^^Vl''^'''^^  ^^^^     P^i^^ts  »i't«ide  of  the 

Ld  pSces  of  tfmberXf  ^tS  t  tZ"''  ^""'T^         ^  l^'-^^^^'  P'^P^^' 

matiL  to  them  that  any  -^0  f  stoti  wls^L^r^^^^^^^^^  ^^'^^  '''' 
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damage.    The  current  «if/*,\^„^J,^^^^Ses  ira  circle  to  thelouth  and  east.    An  ont- 

'^^Sl'^-rturn!^^^^^  -^g-  ^-^^^^  ^^"^  '""'"'^ 

a  distance  of  40  feet.  wqw  nf  Mr  Drake's  half  a  mile,  did  not  know  that 

Mr.  George  Wiginston,  ^1^°  ^S^J;  morning  when  he  was  notified  by  Mr. 
any  nnusnal  storm  had  P^^^^^^^^H^^VNW  o^  IVfc  Drake's,  did  not  feel  the  storm; 
Drlke.  Mr.  E.  Smart,  "i^e-fourth  m  e  W^^^^^^  Mr  John  Litzsinger  lived  due  east  ol 
the  atmosphere  was  very  ^^11^  Sont  20  ?odsof  the  stor      center ;  his  house,  14  by 

ftfF^t^^tlfvoX^^^^  *°  -"^^^ 

end  was  moved  only  15  mcJies.  r)nkp's  and  80  rods  west  of  the  storm's  center, 

north  during  the  passage  of  the 
cloud.    Southeast  of  the  house, 
and  in  the  center  of  the  track,  a 
rail  fence  surrounding  a  piece  ot 
land  40  rods  square,  was  thrown 
down  inward  toward  the  centi^r 
on  all  sides.    (Diagram  No.  9.) 
The  fence  was  put  np  when  i  ar- 
rived upon  the  ground,  but  Mr. 
Lacy,  and  also  one  ot  his  neigh- 
bors, assured  me  that  the  facts 
were  just  as  stated.    A  tenant 
house  belonging  to  Mr.  Robert 
Watson,  and  situated  one-lourth 
mile  SE.  of  Mr.  Lacy's,  and  west 
of  the  storm's  center  50  yards,  ^yas 
damaged  severely.    The  building 
stood  north  and  south,  was  20  by 
30  feet  long  and  8  feet  high.  It 
was  first  moved  to  the  west  30 
feet,  then  turned  around  by  the 
north,  so  that  the  length  of  the 
building  stood  east  and  west,  ancl 
then  moved  70  feet  to  the  east,  twisted.     In  these  movements 

where  it  was  left  ^^^^J^S  "fj,^^^^^^^  as  where  it  touched  it  only 

it  must  have  been  above  the  Sroi^n^^  °^any^^^^^  (iu  bundles),  standing  side  by 

scratched  the  surface  slightly,  f;^^  ^^fX^to/ether^^  the  most  indiscriminate  man- 
side  40  feet  north  of  tire  house,  ^';'^^f  ^^^esS  twisted  into  each  other.  They 
ner  ;  even  the  bundles  were  m  ^^^^^h,  8^°  ^  ^i  i 

were  carried  to  the  NW.,  W.,  SW.  and  by  tn^^^^  completely  demolished,  and 

and  10  feet  POsts,  standmg^feet  east  of  the  st^acks,  w^     orchard  of  small  trees,  40 

JohnC.  Howard's  ^^^^^^^^^^^^^^^^^^^ 
a  mile,  and  standing  ^Von  icons.&ev^h^^ 

tenant  house,       <lamaged  but  shghtl^  ^^.^  prevalence 

and  very  strongly  built    Three  cfi  mney^^^^^    severely  that  the  inmates  expectedit 
of  the  violent  southwest  current  it  was  shaken  so  sevei  e  ^  ^^^^ 
Sbetorntopieces.  }^f^i^^^ZSTot^^^^ 

a?  a  mile  T  Sore"  ^lilVrodrS^^sYi  west  fen^e,  250  yards  west  of  the  house, 
was  blown  down  to  the  east.  Howard's,  and  over  a  mile  east 

Mr.  John  Espy,  three-quarters  «f^™^^.^?f°^^tl,f  southwest  during  the  storm, 
of  the  storm's  center,  felt  a  very  several  trees  in  hit  yard, 

which  shook  his  house  q'lite  severely  and  ^l^^^^own  severa^  ^^^.^^ 

One  of  the  most  completely  demolished  l^o^^/^  of  the  storm's  center,  per- 


haps  30  feet,  upoy  quitjlugip'ri  K  „,f.  Sn  him  eoncerning  the  .term, 


5r30Terio;  V.e  Ugh  gr„„»^^^^^^^ 
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rained  before  during  the  day.  Went  ^Sde  P^.fV^^^'i  ^^^^  was  falling  gently  jhTd  nS 
south  end  and  began  reading  but  was  n^mif  ■  T^'i  ^.""^  '^0^°  ^ea? a  window  in  the 
unusuaUy  loud  roaring  nois^'outsidfasTf  a  tr^n  of  e«*'^^  interrupted  by  a  strange  and 
terrible  rate  of  speed.  %  about  five  minutL  and  w/il Tn  •  i  "'^'^^'JS  a^a 
noise  could  arise,  a  violent  gust  of  wind  comfrT^  K  Jl^^ 

west  corner  of  the  house,  movingittothe  weSalttle  .  fr*""-  the  south! 

went  to  pieces,  but  could  not  teU  how  M7ri™'  ^^""^  ^^^tant  everythin  o- 
yards.   After  striking  the  ground  Was  Hft^^T^  o  '^fi^'''^  southwest  about  30 

Zit^  Ton'  ^^"^  ^^i^  offered  a  simUar  fate  TnSf^^^-T?^  texture, 
northeast  20  yards  and  completely  bedaubed  i^tb  r^^  carried  to  the 

the  case  with  the  entire  family.  T^ee  of  th«  cT^Ull"  'I'  "^^'^^  1^**^^  condition  was 
Mr  Evans  and  his  uncle  were  covered  un  i"  fi^f^°n'TH'^^^'^  ^ 

latter  being  carried  65  feet  to  the  NW  and  constlr^i ^'^T  ^^'^  ^'^ndation ;  the 
was  knocked  senseless  at  the  commencemennf  tl^f  7  ^'"i ''^'^i  ^^'^^  Quissenber^ 
blowing  open  against  her.    She  warci^i  bTrll^i.     ^  ^1^°  east  kitchen  door 

field  20  feet  north  of  the  house  Tb«  ri;  ^  "  sejeral  places  and  found  Ivinir  in  thfi 
by  36  feet,  one  and  one  halfXies  Mgh^sta^^^^^^^^^  building  were  as  fSws'lo 

the  north  end  18  by  20  feet  and  one  stof^iS    t1,?  w  'J^h  ^^^chen  on 

outward  and  remained  upon  the  SoS^d  near  The  ^  ^^t^^*^  ^^s  thrown 

hoT.  J''  tbe  northwest  ii  a  half  (^rTra  S'nce  of      W  "'^^^  ^^''^^^^ 

house  was  scattered  over  15  or  20  acres  n^rT;^  b6  feet.    The  remainder  of  the 

In  the  edge  of  the  corn-field,  lust  wesf  of  tL\^'^^^^^  flirection  to  the  northeast, 
io?  be T*^  '^^^  l^^'^^^eatenrwrry  the  i?okncl\f^   for  a  width  of  20  to  30  f;et, 
not  be  easily  worked  up  with  a  gardeniurtroi     t  I*^?.'!'^'^     ^^""^^  tl^a*  it  could 
the  house  the  corn  was  beaten  info  tKZm?  b.  sT  i*''''  feet  west  of 

pression  that  this  portion  of  the  field  had  bepn^?.  ""i^  J^f^^^r  as  to  convey  the  im- 
bouse  the  stalks  were  hardly  bent  over  The  L^Tt''^'^^''"  ^^^'^^^  *°  east  of  the 
was  torn  to  pieces  and  scattered  to  the  NE    Tb?p«  T'^'"^  ^""^e,  30  feet! 

ran  directly  mto  the  storm's  path,  whereTwas  XvT'  ^^S^'  appearances, 
a  ong  tor  a  distance  of  80  feet.  The  conJse  tak?J.M  "^^  «^^°^ed 
dicated  by  the  holes  cut  into  the  iiround^^b*^^^  ie°gth  of  the  path  was  in- 

of  tW?'*%  A  sulky  cuItivaSr,  ftandinr^rfeet  Lr^rf  ^"1^  ^^^'''^  ^^'^^^  ^i«i 
of  the  storm's  center  was  not  moved  or  iniured     A  7°^  ^""^        30  feet  west 

SE  of  the  cultivator  was  broken  in  twn  +  ,  I"  J"mber  wagon  standing  a  few  feet 
and  stopped  by  the  tongue  running  i^?;,*+'f  Part  carried  50  feetlo  thrNE 

along  by  the  force  of  thf  wlnS^whfch  fact  wns^'r^^- .  ^^"^^^  was  wheekd 
up  and  over  a  ridge  to  the  NE.  Lc  thiSh  t  hlr^^^^  *'^^°"Sb  a  hollow, 

this  ridge,  over  which  the  center  of  th^  f^  ^"^"^  ^e'^ee,  a  distance  of  90  rods  On 
for  a  width  of  50  rods  Attached  to  m  "?  '^''T'^'  ^""^^^  fe^^ce  was  torn  do vm 
lying  upon  the  ground  were  f^^^^^^        ^T*',  "^^^efi  Posts,  limbs  of  tre°s  al^ 

scattered  along^for  a  Siltance  "f^^iS  tT^k  ^-l'""^^  ^^^^ets,  and  mattress^ 
with  mud,  which,  to  all  appearances  ^  ^       ^?"^e-    ^^e^y  article  was  filled 

lence    A  dog  was  carried^K  of  tieZil  9nn  ^""^  *liem  with  great  vio- 

ders  being  driven  into  the  ground    A  laro-e  sbn  J"    '  ^'^^^  ^^^^^ 

bL.  f  ^^'''^  "^^^  carried  25  yards  to  the  N  ^toj^tanding  about  the  center 

At  the  house  of  Mr.  James  Duckwm^v,  -^n     i  1"^  corn-field, 
gable  end  was  shattered  aXhe  portico  fenlf°'^'  ^-  Q»issenberry's,  the  north 

northeast  of  the  house,  20  rods  7as  eXJl  v?"  ""T^'  ^  ^0  by  40  feet,  standino^ 
30  feefon'/^-  °^t^e  iio"«e,  40  7eet,  warcarrild?w77'  foundation.  aS 

30  feet,  and  a  hen-house,  ENE.,  12  fe^  h^i  nn?       ^'  ^''V''  corn-crib  N.  of  the  house, 

The  next  house  visited  bv  the  sto^m.'  t         ?  ^i®""  ™°f«  slightly  injured. 
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cloud  came  up.  The  family  were  seated  at  supper— about  7  p.  m.  Mrs.  Scruggs  stepped 
out  while  it  was  still  raining,  to  protect  some  of  her  young  chickens,  and  had  barely 
succeeded  in  securing  them,  as  best  she  could,  when  the  storm  cloud  reached  her  the 
wind  blowing  so  furiously  that  she  could  not  get  back  to  the  house,  although  only  15 
feet  distant.  In  this  condition  she  caught  hold  of  a  small  tree  near  by,  around  which 
she  was  blown  several  times  in  quick  succession,  breaking  her  collar  bone  and  otherwise 
iniuring  her.  The  south  half  of  the  roof  was  torn  oft'  without  moving  the  house  on  its 
foundation,  and  the  mris  carried  to  the  northeast.  Twenty-five  feet  northeast  of  the 
house  a  granary  was  demolished  and  the  debris  carried  to  the  northeast.  A  hen  house 
35  feet  east-northeast  of  the  house  was  destroyed  and  carried  to  the  east.  In  the 
orchard,  to  the  southeast  of  the  house,  18  trees  were  blown  down  with  their  tops  point- 
ing, some  to  the  east  and  others  to  the  northeast.  Several  other  out-buildings,  con- 
sisting of  bams  and  sheds,  were  unroofed  or  torn  down  to  the  foundation,  and  the  debris 
carried  to  the  east  and  northeast.  A  heavy  lumber-wagon  box  was  carried  across  the 
ravine  east  of  the  house  and  landed  upon  a  high  piece  of  ground,  a  distance  of  100  rods. 
Two  of  the  wagon  wheels  were  carried  into  the  ravine,  a  distance  of  30  rods,  and  the 
remainder  of  the  wagon  was  distributed  along  the  track  in  small  pieces.  There  were 
two  colts  and  two  horses  pasturing  in  the  ravine  about  where  the  center  of  the  storm 
passed.  After  the  storm  they  were  not  found  until  the  next  morning,  when  it  was  dis- 
covered, in  following  their  trail,  that  at  times  they  had  been  lifted  from  the  ground  and 
then  dashed  down  again,  their  feet  plowing  up  the  surface  every  few  rods.  They  were 
driven  over  several  rail  fences  and  straight  through  one  thick  hedge.  In  their  course 
thev  had  passed  out  of  the  open  ravine,  through  a  corn-field,  over  a  ridge,  and  into  a 
wooded  ravine  beyond.   The  colts  were  badly  crippled,  the  horses  receiving  but  a  few 

^*^Mr?Thomas  Winburn,  one-fourth  mile  north  of  Mr.  Scruggs's,  but  further  west  of  the 
storm's  center,  had  a  few  smaU  trees  blown  down  near  his  house,  but  no  further 
iniurv  was  committed.  -,  -,  j>        x  > 

Mr.  John  Jones,  one-fourth  mile  west  of  Scruggs's,  and  130  rods  west  of  the  storm  s 
center,  did  not  feel  the  effects  of  the  storm  or  know  of  its  destruction  until  the  next 
morning.  It  rained  quite  hard,  but  without  a  strong  wind ;  heard  roaring,  but  tliougiit 
it  was  the  water  running  into  the  cistern.  tit    t         ti  + 

Mr.  George  Bennett  and  Mr.  James  W.  Dunn,  near  neighbors  of  Mr.  Jones,  did  not 
experience  any  strong  wind  during  the  passage  of  the  storm. 

Affain  evidence  is  presented  of  the  relative  width  of  the  east  and  west  sides  of  the 
storm  trkck.  On  the  east  side,  at  this  point,  fences  and  scattering  trees  were  blown 
down  for  a  width  of  li  miles,  while  on  the  west  side  such  destruction  did  not  extend 
80  rods.  In  fact,  at  many  places  on  the  west  side  not  even  a  brisk  wind  was  telt  at 
that  distance,  while  on  the  east  side  strong  winds  were  experienced  at  a  distance  ot 
from  2  to  3  miles.  ,      .       „  t    i  • 

Since  leaving  Dr.  Dunnington's,  which  was  upon  a  slight  rise  of  ground  sloping 
to  the  north  and  south,  the  storm  has  pursued  a  course  neariy  due  northeast  and  con- 
fined its  destruction  within  the  bounds  of  a  considerable  depression  (not  quite  a  ra- 
vine) in  the  rolling  surface  of  the  prairie.  It  did  not  follow  all  of  its  windings,  but 
crossed  alternately,  projecting  points  of  high  land  and  intervening  dales;  in  other 
words,  the  storm  kept  to  its  characteristic  NE.  course,  whatever  the  surface.  After- 
leaving  Mr.  Scruggs's  it  bore  a  little  more  to  the  east,  apparently  purposing  to  avoid 
the  ravine,  which,  from  this  locality,  grew  deeper,  with  precipitous  sides,  as  it  ad- 
vanced to  the  northward.  Here  was  encountered  the  deepest  ravme  m  the  course 
of  the  storm,  its  sides  and  bottom  lined  with  heavy  timber,  offering  no  obstruction 
at  its  entrance  and  right  in  the  line  of  the  storm,  had  the  funnel  bore  to  the  north 
instead  of  to  the  NNE.  In  bearing  to  the  east  the  funnel  passed  over  a  projecting 
point  of  high  land  and  then  down  into  a  short  branch  of  the  large  ravine,  which  ran 
550  yards  to  the  ENE.  This  branch  was  at  least  400  feet  wide,  and  its  eastern  bank 
presented  an  almost  perpendicular  height  of  between  70  and  80  feet.  The  cloud,  in- 
stead of  dipping  down  into  this  canon,  as  it  were,  seemed  to  passed  over  it,  almost 
above  the  highest  tree  tops,  as  they  were  found  broken  off  through  the  bottom  and 
along  the  eastern  bank  at  heights  ranging  from  15  to  50  feet.  Many  of  the  trees  had 
iust  the  upper  limbs  twisted  off,  and  in  this  respect  the  circular  action  of  the  cloud 
was  most  graphically  displayed.  SmaU  limbs  of  the  oak  and  hickory  were  in  many  cases 
twisted  several  times  about  adjoining  limbs  or  the  body  of  the  tree  and  invariably  m 
a  direction  from  right  to  left.  Along  the  upper  edge  of  the  eastern  bank  green  hick- 
ories, of  from  1  to  2  feet  in  diameter,  were  twisted  off  near  the  base.  Along  the  eastern 
side  of  the  storm's  path,  on  the  high  ground  above  the  ravine,  narrow  paths  or 
swathes  were  cut  into  the  timber  from  the  southwest,  viz,  a  group  of  trees  twisted  or 
broken  off,  alternating  with  a  strip  of  ground  several  rods  wide  (sometimes  a  quarter 
of  a  mile),  apparently  unharmed.  This  pecuUar  effect  of  the  SW. 
be  observed  wherever  the  timber  was  wide  enough,  and  also,  I  was  told,in  tlie  lences, 
after  the  same  manner.    The  cloud  did  not  follow  the  course  of  the  short  ravine  at  ai^ 


1004 


KEPOET  OF  THE  CHIEF  SIGNAL  OFFICER. 


but  cut  across  it  in  the  direct  liue  of  its  course,  rising  over  a  ridge  about  100  feet  high 
and  passing  through  an  open  field  to  the  house  of  Mr.  Samuel  Constable,  tenant  on 
the  farm  of  Mr.  Blackwell.  It  was  a  log  house  standing  upon  a  ridge  of  land  one-fourth 
of  a  mile  northeast  of  the  ravine  and  about  60  feet  west  of  the  storm's  center.  Where 
the  tornado  crossed  the  road  below  the  house,  the  rail  fence  on  both  sides  for  a  dis- 
tance of  30  rods,  was  completely  bedaubed  with  mud  and  weeds,  each  rail  iooking  as 
if  taken  from  the  bottom  of  a  muddy  stream.  The  width  of  the  path  of  greatest  de- 
struction at  this  place  was  580  feet,  it  widening  out  in  every  instance  as  it  entered  the 
timber.  The  house  was  thrown  in  to  a  mass  of  ruins,  logs  scattered  about  promis- 
cuously, and  portions  of  the  roof  lodged  in  the  woods  25  rods  northeast  of  the  house 
Clothing  and  bedding,  torn  into  strips,  were  found  hanging  in  the  tops  of  the  trees. 
A  log  bam,  18  rods  west  of  the  house,  was  torn  down,  but  not  as  badly  as  the  latter' 
In  the  timber  to  the  north  and  west  of  Mr.  Constable's,  for  a  distance  of  60  to  80 
rods,  large  oak  trees,  2  and  3  feet  in  diameter,  were  broken  square  off  near  the  ground 
or  terribly  shattered  by  a  violent  twisting  force.  Their  tops  lay  pointing  to  the  NW.' 
W.,  E.,  and  S.  -  A  very  tough  green  white-oak  tree,  18  inches  in  diameter,  standin't^ 
near  the  storm's  center,  was  bent  over  to  the  northwest  about  2^  feet  above  the  ground" 
and  twisted  once  around  from  right  to  left,  but  the  fibers  of  the  wood  were  so  tough  and 
flexible  that  they  still  held  the  trunk  to  the  stump. 

Mr.  Constable,  who  sat  upon  the  fence  just  south  of  the  house  watching  the  approach 
of  the  ominous  looking  cloud,  did  not  move  from  his  place  of  observation,  thinking 
that  the  cloud  would  certainly  pass  him  without  injury  it  being  so  narrow;  but  before 
being  at  all  aware  of  his  perilous  position,  he  was  caught  up  by  the  whirling  current 
of  air  and  carried  across  the  road  into  a  pasture,  a  distance  of  about  80  feet,  where 
he  afterwards  found  himself  covered  with  mud  firom  head  to  foot,  clothes  torn  and 
badly  frightened,  but  a  wiser  man.  ' 

From  this  locality,  for  a  distance  of  1 J  miles  to  the  northeast,  the  track  of  the  storm 
lay  through  a  belt  of  heavy  timber,  bordering  upon  and  thickly  lining  a  large  ravine 
to  the  west  of  the  storm's  path.  The  path  of  greatest  destruction  widened  out  here 
to  its  utmost,  varying  from  800  to  1,200  feet,  and  at  Mr.  Hutchins's,  the  next  place 
visited,  its  width  was  about  90  rods.  This  place  and  vicinity,  was  the  scene  of  the 
greatest  manifestation  of  the  tornado's  power,  throughout  its  course.  In  its  path 
through  the  timber,  trees  on  the  west  side  were  thrown  to  the  N.,  NW.,  W.,  SW.,  and 
S.,  while  on  the  east  side  they  were  thrown  to  the  E.,  NE.,  and  N.  At  the  center 
they  lay  parallel  with  the  storm's  course,  and  also  across  it,  with  their  tops  sometimes 
to  the  east  and  quite  as  often  to  the  Avest.  I  examined  21  cases  where  trees  had  been 
twisted  and  found  without  an  exception  that  the  direction  was  from  right  to  left. 
Before  reaching  Mr.  Hutchins's,  the  tornado  demolished  a  school  house,  situated  at 
the  edge  of  the  timber,  about  20  rods  east  of  the  storm's  center,  and  on  a  considerable 
elevation,  the  ground  sloping  to  the  SE.,  S.,  and  SW. 

The  storm  at  this  point  bore  considerably  to  the  north,  and  just  as  it  changed  its 
course  the  school  house  was  taken,  in  all  probability,  by  an  inrushing  current  from 

'  ■  the  southwest.    Its  size  was  18  by  33 

feet  and  one  story  high.  The  build- 
ing was  first  lifted  bodily,  moved 
16  feet  due  north,  and  then  all  above 
the  floor  was  carried  away  to  the 
northeast,  the  south  side  dropping 
to  the  ground  after  passing  2^  feet 
beyond  the  foundation.  There  were 
two  rows  of  desks  ruiming  east  and 
west,  six  in  each  row.  In  the  south 
row  two  were  left  on  the  west  end, 
and  in  the  north  row  five  were  left, 
showing  that  the  greatest  force  of 
the  impinging  current  struck  the 
southwest  corner  of  the  house  and 
lifted  the  body  of  the  building  clear 
from  the  desks  on  the  west  end,  but 
on  the  opposite  end  the  desks  were 
entirely  carried  away.  The  north 
side,  together  with  both  ends  and 
the  roof,  were  literally  torn  to  pieces, 
and  portions  carried  to  the  E.,  NE., 
and  NW.  The  stove  remained  in  the 
center  of  the  floor,  but  the  drum  and 
pipe  were  carried  away. 
f,^„^^^■f  11         •  The  storm  from  this  point  made 

mgfitlul  havoc  m  the  heavy  oak  and  hickory  timber,  as  it  moved  up  the  hill  towards 
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J^t::rJ?Sllt:Z's%e2^  Sn^rgtZ" slopingto  S.,  W.,  and  NW.  into  a 
feavX^^oodeVraY^ne  a  continnation  of  tlie  one  commencing  near  Mr  Scruggs's. 
To  The  NE  E  and  SE  lay  a  broad  stretch  of  highly  cultivated  prairie  mth  a  gently 
ro^lin^  sifrface'  The  house  was  a  new  building  and  very  firmly  constructed;  size  18 
bv  SeS  and  two  stor  e^  high,  with  an  L  to  the  north,  24  feet  square,  and  ot  the 
ie  hei -hf  The  stoZ  came^ponthem,  as  Mr.  Hutchins  stated,  about  7  p.  m.;  only 
one  stroncr  blast  w^^^^^  and  that  came  from  the  southwest,  stnlang  the 

bund  SI-n  thfop'n  corner  between  the  L  and  the  main  part,  as  shown  -  tl^e  accom- 
^anS dia'-ram  (Diagram  10. )  The  whole  building  was  first  moved  oft  the  founda- 
fflofhe  noXasi  when  it  broke  to  pieces,  the  floor  of  the  main  part  f^-S^^^l^ 
to  the  northwest  and  the  top  to  the  northeast.  The  L  was  carried  to  the  north,  bO 
Srds  Tnd  then  around  to  the  NW.  about  the  same  distance,  going  to  pieces  m  making 
the  circuit  The^e  were  seven  persons  in  the  house  at  the  time  ot  the  storm  but  none 
were^eSisly  iniured?  A  hired  man,  who  was  trying  to  get  into  the  house  on  the  west 
XirwaTrcSun  and  thrown  to  the  NW.  30  yards.  A  log  cabin  standing  northeast 
of  thrhouse  35  feet  was  demolished  by  a  portion  of  the  main  building  striking  it.  _  Two 
^hers,  no  thwe^  o^^^^^^  50  feet^  hL  their  roofs  taken  oif  and  were  otherwise  m- 

iiired.  Large  pieces  of  tin  piping,  guttering,  and  weather-boardmg  were  found  6nniea 
northeast  of^  the  house.  Many  pieces  of  lumber  were  found  at  distances  of  from  2  to 
3  miis  to  the  n^^^^^^^^  beinV  easily  identified  by  the  color  of  the  pamt  -p^^^^ 
which  no  other  house  had  for  miles  about.  A  seed  drill  and  drag,  northeast  ot  the 
Lusfs^yS  were  not  injured  or  moved  from  their  positions,  yet  there  was  nothing 
Jrroundhig  them  to  ofi-er  protection  as  far  as  could  be  seen.  A  heavy  stalk  cutter, 
mXlaSy  of  iron,  and  ahen  house  by  which  it  was  standing,  were  both  demolished, 
Seh  siS  but  28  feet  east  of  the  former  implements.  Two  lumber  wagons  stand- 
10^40  rodrN\^^^  house  and  filled  with  shelled  corn,  were  broken  to  pieces  and 

the  grain  scattered  in  ev- 
ery direction  in  such  a 
manner  as  to  prohibit  the 
possibility  of  its  being 

gathered  up.    In  an  apple 

f)rchard  of  60  trees,  south 

of  the  house,  57  were 

pulled  up  by  their  roots 

and  carried  to  the  north- 
east, and  one,  18  inches  in 

diameter  and  25  feet  across 

the  top,  was  carried  5 

miles  in  a  northeast 

course.  The  tree  was  pos- 
itively identified  as  be- 
longing to  Mr.  Hutchins's 

place,  because  it  was  the 

last  orchard  through 

which  the  storm  passed. 
About  15  rods  west  of  the 

house  was  the  heavily 

wooded  ravine  previously 

spoken  of.   It  was  through 

the  eastern  portion  of  this 

timber  belt  that  I  traced 

the  storm's  center,  from  the 

manner  in  which  the  pros- 
trated trees  were  lying. 

This  course,  as  indicated, 

was  also  corroborated  by 

statements  of  members  of 

the  family,  who  saw  the 

funnel-shaped  cloud 

pass  west  of  the  house. 
Sketches  of  destruction  in 
the  timber,  made  upon 
the  spot,  illustrate  very 
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hundred  and  fifty  feet  southwest  of  the  house  stood  a  groui)  of  oaks  and  hiekorifts 
the  former  from  14  inches  to  2  feet  in  diameter  and  the  latter  6  to  10  inches.  The 

oak  trees  were  broken  off 
_  ^  height  of  from  10  to 

25  feet ;  some  of  the  hick- 
ories were  bent  over  and 
twisted  (Diagram  13),  and 
others  were  so  severely- 
whipped  about,  as  to  be 
shivered  and  stripped  of 
their  bark.  But  the  most 
interesting  and  peculiar 
feature  in  counection  with 
the  destruction  of  this 
group,  was  the  fact  that 
the  southwest  sides  (only) 
of  the  high  stumps  were 
covered  with  a  mixture  of 
fine  leaves  and  mud,  ex- 
tending up  to  the  point 
where  the  top  was  broken 
off,  the  severed  portions 
furnishing  no  evidence  of 
a  like  condition.  The 
greatest  thickness  o^  the 
covering  was  near  the 
base,  gradually  thinning 
out  towards  the  top.  The 
dirt  and  small  grains  of 
sand  were  fairly  driven 
into  the  tough  bark,  and 
through  it  iu  many  places. 
Fifteen  days  after  the  tor- 
nado, and  although  sub- 
jected to  several  very  se- 
vere rain  and  hail  storms, 
the  dirt  was  over  3  inches 
thick  near  the  base  of  the 
tree,  and  over  1  inch  at 
the  height  of  10  feet. 
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Mr.  Hutcbins  stated  that  his  loss  would  easily  reacli  $5,000,  aud  tliat  it  all  happened 
before  he  had  time  to  realize  what  was  the  matter.  On  his  farm  of  320  acres,  lying 
mostly  east  of  the  house,  not  a  single  rod  of  fence  was  left  standing.  The  width  of 
the  path  of  greatest  destruction  at  Mr.  Hutchins's  house  was  nearly  1,500  feet — the 
widest  point  in  the  storm's  course — 
and  the  only  house  except  Mr.  Con- 
stable's (another  wide  portion  of 
the  track),  where  heavy  timber  lay 
close  to  it.  In  every  case  where 
the  tornado  passed  through  woods 
the  track  widened  out  to  an  unu- 
sual extent. 

The  next  house  visited  by  the 
storm  jjvas  that  of  Mr.  Thaddeus 
W.  Warden,  tenant  on  Mr.  Cow- 
herd's property,  one-fourth  of  a 
mile  NNE.  of  Mr.  Hutchins's.  The 
positions  of  the  house  and  barn, 
regarding  the  storm's  center,  are 
given  in  the  accompanying  dia- 
gram (Diagram  15).  The  north 
frame  part  was  12  by  30  feet,  the 
log  part  18  by  30  feet,  and  the  south 
frame  part  18  by  25  feet,  all  very 
strongly  constructed.  In  respect 
to  the  approach  and  destructive 
effects  of  the  storm  Mr.  J.  H.  War-  No.  14. 

den,  jr.,  stated  as  follows: 

"  At  a  little  past  7  p.  m.  I  saw  the  dark  funnel-shaped  cloud  whirling  terribly  and 
approaching  from  Mr.  Hutchins's.  Was  standing  near  the  center  of  the  south  frame  part 
and  rushed  to  the  south  door  to  hold  it,  but  before  I  could  pull  a  chest  to  the  door  from 
a  distance  of  10  feet,  the  storm  cloud  was  upon  us.  The  wind  struck  the  south  end 
of  the  house  first,  raising  it  from 
the  foundation ;  then  the  log  and 
frame  parts  to  the  north,  were 
struck  upon  the  east  side,  also 
raising  them  from  the  foundation, 
when  the  top  of  the  entire  house 
fell  in,  and  the  whole  confused 
mass  was  turned  over  twice  to 
the  northwest.  It  was  left  there 
but  for  a  moment,  apparently  to 
give  the  whirling  current  time  to 
pass  around  the  barn  to  the  west 
and  south,  which  it  did  without 
inj  m-ing  i t,  b  ut  throwing  down  the 
surrounding  trees,  as  indicated  by 
the  small  arrows  in  the  diagram. 
Eetuming  to  the  house,  which  it 
did  almost  instantly,  the  violent 

SW.  current  carried  all  but  the  ■  ^j. 
west  side  back  to  the  north,  a  dis- 
tance of  several  hundred  yards,  n  ^ 
smashing  everything  into  kindling  wood."   No  part  of  the  roof  and  upper  floor  had 
been  found,  up  to  the  date  of  my  arrival  at  the  scene  of  destruction. 

Mr.  Warden,  jr.,  was  carried  with  the  house  to  the  northwest,  and  while  the  cur- 
rent passed  to  the  barn,  was  held  between  two  of  the  floors  and  badly  bruised,  and  on 
the  return  of  the  current  was  carried  to  the  north  200  yards.  His  father  and  younger 
brother  pursued  about  the  same  course,  except  that  the  former  was  blown  to  the 
northwest  and  there  remained  with  the  west  side  of  the  house,  while  the  latter  was 
carried  to  a  point  within  a  few  feet  of  his  older  brother.  AH  of  the  parties  were  cov- 
ered with  mud  from  head  to  foot ;  eyes,  mouths,  and  ears  filled,  and  clothing  torn  into 
shreds.  The  oldest  son  had  his  head  and  face  cut  and  shoes  torn  from  his  feet,  one 
of  them  being  left  at  the  house  and  the  other  carried  one-fourth  of  a  mile  to  the  north- 
east. His  pants  and  shirt  were  torn  into  strips,  hair  matted  with  black  mud,  and  lus 
face  skinned  and  dirt  driven  into  the  flesh.  The  mother  and  two  childien  were  left  in 
the  rubbish,  the  former  having  her  head  crushed,  and  her  long  hair  which  reached 
below  her  waist,  was  partly  cutandpartlypulledfromherhead,twistedintoarope,  ana 
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lier  body.  That  portion  of  liair  left  upon  her  bead  was  twisted  into 
little  wisps  and  mixed  with  mnd.  The  baby  was 
thrown  to  the  southeast  about  20  yards,  and  an- 
other child  was  carried  to  the  west  112  feet,  and 
two  large  splinters  driven  through  its  thigh,  one 
of  which  came  from  Mr.  Hutchins's  house,  it  be- 
ing identified  by  the  peculiar  color  of  the  paint 
upon  it.  A  little  girl  was  thrown  6  rods  to  the 
northwest,  and  uninjured.  In  all  cases,  cuts 
were  made  upon  the  itiead  and  bruises  upon  the 
body.  Every  member  of  the  family  had  their 
hair  matted  with  mud,  and  their  clothing  so  filled 
with  it  that  it  was  impossible,  even  after  a  num- 
ber of  washings,  to  render  the  garments  fit  for 
use.  The  bodies  of  most  of  the  children,  after 
having  been  washed  daily  for  four  days,  were 
still  covered  with  specks  of  fine  dirt  and  leaves 
which  seemed  to  be  driven  into  the  flesh. 

The  following  will  indicate  some  of  theiiecu- 
liar  freaks  of  the  storm  :  A  carpet  upon  the  floor 
of  the  log  part  of  t  he  house  and  securely  tacked 
about  the  edges,  was  taken  up  and  carried  out 
of  the  house  without  being  torn.  A  new  sew- 
ing-machine was  broken  into  forty  or  fifty  pieces. 
Fine  feather  beds  were  torn  into  strips  and  the 
feathers  scattered  broadcast  over  the  country. 
Several  garments  were  carried  four  or  five  miles 
to  the  northeast.  An  iron  kettle  holding  15  gal- 
lons was  found  broken  into  six  piieces  and  scat- 
tered about  in  several  directions.  A  10-gallon 
keg  filled  with  vinegar  was  carried  to  the  north- 
east 40  rods.  A  large  iron-bound  trunk,  fitted 
with  an  extra  heavy  lock,  was  torn  to  pieces, 
and  the  lock  found  a  half  mile  to  the  northeast 
sticking  into  a  rail.  Several  photographs,  which 
were  known  to  have  been  securely  placed  in  an 
album  in  the  trunk,  were  found  over  four  miles 
to  the  northeast.  A  watch,  in  the  vest  of  Mr.  J. 
H.  Warden,  was  blown  50  yards  to  the  north- 
east and  found  covered  with  mud,  but  the  vest 
was  carried  to  the  east  20  yards.  Several  chick- 
ens were  carried  to  the  northeast,  fcom  one- 
fourth  to  one-half  mile  and  entirely  stripped  of 
their  feathers.  Two  stoves  were  broken  into 
small  pieces,  and  one  standing  near  the  middle 
of  the  house  was  uninjured.  Heavy  bed-quilts 
were  so  filled  with  mud  that  when  dry  they  were 
as  stiff  and  hard  as  boards.  A  lumber  wagon 
was  carried  to  the  NW.,  10  rods,  the  box  torn 
to  pieces,  and  nearly  all  of  the  spokes  taken  out 
of  the  wheels.  An  iron-beam  plow,  25  feet  west 
of  the  house,  was  not  moved  or  injured,  and  a 
seed-drill  and  harrow  near  the  barn  were  also 
iin  touched. 

The  (Ubris  of  the  house  was  scattered  over  an 
extent  ofxiountry  1  mile  wide  by  5  miles  long. 
The  path  of  greatest  destruction  was  80  rods 
wide,  but  fences  were  torn  down  to  the  eastward 
for  nearly  2  miles.  Mr.  C.  W.  Bradley,  living 
one-fourth  mile  WNW.  of  Mr.  Warden's,  expe- 
rienced only  a  gentle  wind  from  the  SW.  His 
house  stood  upon  a  high  rise  of  ground,  from 
which  point  the  storm  could  bo  seen  in  all  its 
fury,  and  as  the  dark,  funnel-shai)ed  cloud  passed 
over  Messrs.  Hutchins's  and  Warden's  he  could 
see  the  ddbris  being  carried  up  the  center  of  the 
funnel  and  thrown  outward  in  every  direction 
from  the  top.  Heard  the  roaring  for  a  dislalu■(^ 
of  6  miles.  The  cloud  from  which  the  fuuiK-l  di^ 
pended  seemed  to  be  about  a  milo  in  width  and 
with  comparatively  clear  sky  all  about  it.    The  funnel  clouil. 
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while  on  tlie  groiand  at  its  work  of  destruction,  appeared  to  be  from  150  to  200  feet 
wide,  but  it  °vas  continually  contracting  and  enlarging  except  when  above  the 
ground,  it  then  maintaining  about  the  same  diameter  but  much  smaller  than  before. 

Mr.  Bradley  and  his  son,  who  had  been  engaged  for  several  days  in  putting  up  fences 
over  the  path  of  the  storm,  were  struck  with  the  marked  contrast  in  the  comparative 
width  of  the  east  and  west  sides  of  the  storm's  track.  For  a  distance  of  nearly  lour 
miles  they  had  found  that  the  west  side  averaged  about  40  rods  m  width,  the  maxi- 
mum being  80  and  the  minimum  25  rods.  On  the  east  side,  over  the  same  distance,  the 
average  width  was  over  a  mile,  the  maximum  being  2  miles  and  the  minimum  three- 
fourths  of  a  mile.  ~  ^    ^     ^.  i  j.  i 

According  to  Mr.  Bradley's  description,  narrow  paths  of  destruction  seemed  to  oe 
cut  in  towards  the  storm's  center  on  the  east  side,  from  the  SW.  and  SE.,  making  a 
lagged  appearance,  while  the  west  side  was  comparatively  straight.  Where  fences 
were  thrown  down  on  the  west  side,  the  last  panel  left  standing,  would,  m  nearly  all 
cases,  be  erect  and  quite  firm,but  this  was  rarely  the  case  on  the  east  side,  where  the 
work  of  destruction  was  very  irregularly  committed. 

After  leaving  Mr.  Warden's  the  cloud  partially  rose  from  the  surface  as  it  passed  up 
a  rise  of  ground  to  the  northward,  causing  no  destruction  until  it  reached  the  top  of 
the  ridge,  half  a  mile  distant.  Here  it  encountered  the  oldest  and  largest  hedge  fence 
in  the  surrounding  country  displaying  wonderful  power  in  its  destruction.  That  por- 
tion torn  from  the  ground  by  the  roots  was  6  to  10  inches  in  diameter,  and  of  hfteen 
years'  growth.  It  was  considered  by  all  who  knew  of  the  destruction,  that  it  required 
more  force  to  pull  one  of  these  small  trees  from  the  ground,  than  to  overturn  the  largest 
oak  in  the  forest.  The  people  for  several  miles  around,  were  apparently  more  amazed 
at  the  power  displayed  here,  than  at  the  houses  previously  destroyed.  The  width  ot 
the  track,  as  indicated  in  the  hedge,  was  nearly  500  feet,  but  it  was  not  all  torn  down 
for  that  distance,  only  here  and  there  portions,  as  will  be  seen  m  the  annexed  dia- 
gram.   (Diagram  16.)  „,    ,    ,  „ 

Mr.  W.  H.  Richardson,  who  lives  half  a  mile  north  of  the  hedge  fence,  on  the  property 
of  Mrs.  Palmer,  gave  me  a  very  iDteresting  account  of  the  approach  and  passage  of  the 
storm  cloud.  The  funnel  came  in  at  the  southwest  corner  of  the  farm  and  passed  out 
at  the  northeast.  House  stood  about  30  rods  west  of  the  storm's  center,  and  escaped 
uninjured,  although  the  wind  blew  very  violently  from  the  northwest  and  west,  and 
after  the  tornado  passed  was  followed  by  a  slight  fall  of  rain.  At  about  G  p.  m.  heavy 
rain,  mingled  with  scattering  hail,  fell  from  dark  clouds  hastily  gathered  m  the  west 
and  northwest.  This  continued  for  about  thirty  minutes  when  the  tornado  cloud 
appeared  in  sight  at  Mr.  Hutchins's,  where  trees  and  broken  timber  could  be  seen 
ierked  up  into  the  vortex,  whirled  about  with  terrible  fury,  and  then  thrown  outward 
at  the  top.  The  rain  cloud  had  gone  beyond  Mr.  Richardson's  a  considerable  distance, 
and  the  rain  ceased  when  the  funnel  cloud  an-ived  at  the  hedge,  where  it  drew  down 
asain  to  the  ground,  and  spread  out  alon  g  the  fence  to  the  east  and  west.  It  seemed  to 
stand  for  a  minute  or  two  Avhirling  with  teiTible  velocity  from  right  to  left,  and  this 
was,  in  all  probability,  the  time  when  the  trees  were  torn  out  by  the  roots.  Mr.  Richard- 
son could  distinctly  hear,  as  the  funnel  passed  and  while  it  was  at  the  hedge,  a  loud  suck- 
ine  noise  as  if  water  was  rushing  into  a  partial  vacuum.  Where  the  center  ot  the  tunnel 
patsed  over  the  fence,  a  very  large  and  heavy  farm  gate  was  Ufted  trom  its  hinges,  and 
let  down  unharmed  within  3  feet  of  the  posts.  „  ,     ^       ,  j.- 

In  questioning  Mr.  Richardson  about  the  dimensions  of  the  funnel,  and  the  action 
of  the  surrounding  clouds  and  currents  of  air,  I  received  information  which  ted  to 
the  preparation  of  the  accompanying  sketch.  (Diagram  No.  17.)  The  funnel  is  rep- 
resented as  reaching  the  ground,  which  under  such  circumstances,  causes  the  narrowest 
part  to  be  some  distance  above  the  surface,  but  when  it  rises  the  lower  portion  tapers 
down  to  a  very  small  diameter.  Dark  masses  of  clouds  shot  downward  on  either 
side  of  the  funnel,  entering  it  just  above  the  ground,  apparently  thereafter  rushing 
upward  through  the  center,  for  immediately  following  this  action,  black  smoke  rolled 
and  rushed  out  of  the  top  in  a  frightful  manner.  During  the  day  as  Mr.  Richardson 
stated,  the  weather  was  not  hot  enough  to  stop  work  m  the  field  but  it  lia^l  been 
unusually  warm  for  several  days  previous,  with  a  brisk  and  continuous  southerly 
wind.  The  temperature  did  not  change  much  until  Sunday  night,  torty-eight 
hours  after  the  storm,  but  on  Monday,  the  2d  of  June,  it  was  cool  enough  tor  Irost^ 
which  some  persons  reported  as  occurring  in  low  places.  On  Thursday,  the  day  before 
the  storm,  it  rained  a  little  in  the  afternoon  with  a  south  wincl._  At  the  house  oi  Mr. 
John  Goodnight,  three  miles  west  of  the  storm's  center  in  this  vicmity,  very  large  hail- 
stones like  ragged  chunks  of  ice  fell,  about  twenty  minutes  before  the  tornado  passed, 
wind  from  the  northwest  at  the  time.  The  wind  was  so  strong  at  the  house  of  Mr  Snod- 
grass,  half  a  mile  east  of  the  storm's  center,  that  persons  could  not  stand  up  0"tsK  e  ot 
the  house.  At  Mr.  Daniel  White's,  throe  fourt.hs  of  a  mile  oast  of  the  storm  s  center 
the  wind  blew  very  strong  from  the  SW. ,  and  fences  wore  blown  down.  A*  the  house 
of  Mr.  Knox,  li  miles  east  of  the  storm's  center,  very  little  wind  was  perceptible,  but 
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during  the  passage  of  the  storm,  leaves,  limbs,  pieces  of  hoards,  and  shingles  fell 
etraignt  down  in  his  yard. 

On  leaving  the  hedge  fence  at  the  ridge,  the  funnel  diminished  in  size  and  force 
and  again  rose  from  the  earth,  but  only  a  short  distance,  now  and  then  dragging  its 
tail  over  the  surface  for  several  rods,  without  causing  any  particular  damage,  until 
it  arrived  at  the  house  of  Mr.  James  Black,  distant  about  2  miles.  The  building  stood 
upon  an  elevation  of  40  feet,  sloping  to  the  south  and  east,  which  the  cloud,  in  order 
to  reach,  had  to  cross,  a  deep  ravine  running  east  and  west ;  this  was  done  without 
disturbing  the  fences  and  small  trees  therein.  This  ravine,  at  a  short  distance  west 
of  the  house,  turned  to  the  NW.  and  grew  deeper,  its  sides  being  lined  with  heavy 
timber.  There  was  nothing  on  the  surface  to  prevent  the  passage  of  the  funnel  cloud 
up  this  ravine,  had  its  course  l)een  so  determined,  hut  the  latter  led  to  the  north- 


No.  17. 


west,  while  over  the  high  ridge,  which  offered  the  only  obstruction,  if  any  could  be 
presented,  the  storm  pursued  its  characteristic  course  to  the  northeast.  The  house 
was  part  log  and  part  frame,  the  main  part  20  feet  square,  and  an  addition  to  the  north, 
1.5  by  30  feet,  both  one  and  a  half  stories  high.  As  near  as  could  be  ascertained  the 
center  of  the  storra  passed  over  the  house,  the  dehris  appearing  to  be  carried  in  circles 
about  the  foundation,  and  in  a  direction  from  right  to  left.  The  floors  were  not  car- 
ried away,  beiu^  held  down  by  the  crumbled  mass  of  the  heavy  stone  chimneys.  A 
wood-house,  44  teet  northeast  of  the  house,  and  the  barn  and  stables,  90  feet  to  the 
NW.,  Avere  entirely  demolished  and  the  debris  scattered  about  in  circles.  A  lumber 
wagon  was  found  broken  to  pieces,  hardly  a  spoke  left  in  the  hubs  and  the  tires  badly 
twisted.    Two  stoves  were  likewise  broken  so  as  to  be  completely  unserviceable. 

Mr.  John  Riley,  half  a  mile  east  of  the  storm's  center,  had  fences  blown  down  to 
the  east,  but  his  house  was  uninjured.  Mr.  John  D.  Selvy's  house,  three-fourths  of  a 
mile  E.  of  the  storm's  center,  and  south  of  Mr.  Riley's,  was  shaken  very  severely  by  a 
southwest  wind.  The  course  of  the  storm  from  Mr.  Black's  for  a  distance  of  nearly 
three  miles,  lay  over  the  high  prairie  with  a  gently  undulating  surface.  The  next 
building  damaged  was  Gore's  Chapel,  half  a  mile  southeast  of  Mr.  George  Prewitt's, 
li  miles  NW.  of  Mr.  Riley's  and  about  75  rods  oast  of  the  storm's  center.  The  building, 
3U  by  40  feet,  and  standing  north  and  south,  had  both  ends  moved  to  the  west  four 
inches,  and  the  middle  1|  inches.  The  plastering  was  entirely  taken  oif  from  both 
ends,  but  only  cracked  on  the  sides. 

Mr.  John  C.  Bridges,  on  the  opposite  side  of  the  track  and  to  the  west  of  the  center 
about  250  feet,  had  his  barn,  32  by  42  feet,  torn  to  pieces  and  the  debris  carried  to  the 
north  and  east.  The  entire  building  was  lirst  moved  on  ita  foundation  to  the  south- 
east, the  south  end  3  feet  and  the  east  side  li  feet,  when  it  was  then  destroyed.  One 
of  the  heavy  oak  plates,  8  inches  square  and  16  feet  long,  was  carried  two  m'iles  to  the 
northeast.  There  were  two  tons  of  hay  in  the  barn,  but  only  150  pounds  could  bo 
gathered  up  after  the  storm.  The  house,  100  yards  NNE.  of  the  barn,  entirely  escaped 
injury.   A  lumber  wa,gon,  75  yards  southwest  of  the  barn,  was  moved  to  the  east  8  feet. 
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Twisted  stove-pipes,  lightning-rods,  pieces  of  farming  implements  and  kitclien  ware, 
were  found  about  the  premises  and  recognized  as  coming  from  Messrs.  Hutchms  s  and 
Warden's,  over  4  miles  to  the  SW.  A  horse  weighing  1,000  pounds,  and  standing  m  a 
field  southeast  of  the  barn,  was  partly  carried  and  partly  driven  by  the  force  ot  the 
wind,  eastward  through  a  heavy  hedge  fence  into  an  adjoining  held  a  distance  oi  120 
yards,  where  he  was  found  severely  scratched  and  covered  with  mud.  Where  the  ani- 
mal passed  through  the  hedge  it  was  bent  over,  and  small  turrows  cut  m  tlie  ground  by 
his  feet  on  either  side,  indicating  that  he  had  tried  to  resist  the  force  of  the  ^md  At 
intervals  of  about  40  feet  there  were  indications,  by  depressions  m  the  ground,  that 
the  horse  had  been  thrown  down  and  rolled.  ^        o       -n  ^.i 

The  house  of  Mr.  Geo.  W.  Prewitt  is  situated  about  three-quarters  of  a  mile  north 
of  Mr  Bridges's  and  2.50  yards  west  of  the  storm's  center.  It  stands  north  and  south. 
While  the  flark  cloud  was  passing  the  north  end  and  east  side  only  were  completely 
covered  with  black  mud.  So  forcibly  was  it  driven  against  the  building  that  the 
heavy  rains  for  the  past  iifteen  days  had  failed  to  remove  it,  audit  waspossible  to  dis- 
tinguish this  part  of  the  house  at  a  considerable  distance.  Mr.  Prewitt  was  standing 
witli  a  child  in  his  arms,  in  the  yard  three  rods  southeast  of  the  house,  as  the  tunnel 
passed  Botli  were  covered  with  black  mud,  whirled  around  and  nearly  thrown  to  the 
ground,  some  trees  near  by  offering  a  partial  protection  against  a  more  violent  accident. 

Mr  Prewitt  positively  afSrmed  that  the  current  of  air  which  swept  by  the  house 
did  not  move  in  a  straight  line,  but  that  its  course  was  circular  and  from  right  to  left, 
as  he  could  distinguish  by  the  setisations  of  his  body.  Fencing,  over  some  15  or  20  acres 
southeast  of  the  house,  was  all  thrown  to  the  southeast.  During  the  passage  ot  the 
storm  the  roaring  was  terrible  and  the  darkness  intense. 

About  one-half  mile  northeast  of  Mr.  Prewitt's,  the  storm  passed  over  a  stone 
wall  running  north  and  south,  tumbling  it  down  for  a  distance  of  300  yards.  The 
whirl  here  could  be  easily  distinguished  in  the  small  trees  and  brush  growing  along 
the  fence.  On  the  south  end  all  prostrations  pointed  to  the  E.  and  NE.,  while  on 
the  north  end  they  pointed  to  the  W.,  SW.,  and  S.  Mr.  William  Gore,  who  lives  north 
of  Mr  Prewitt's  three-fourths  of  a  mile  and  120  rods  west  of  the  storm  s  center,  stated 
that  the  tornado  passed  him  shortly  after  7  p.  m.  House  was  not  shaken  by  the  storm 
although  standing  loosely  upon  a  high  foundation.  Forty  rods  west  ot  the  storm  s  cen- 
ter, about  100  rods  of  staked  rail  fence  was  blown  down  to  the  west,  south,  and 
north  About  twenty  minutes  before  the  tornado  passed,  there  was  the  heaviest  lali  ot 
rain  experienced  for  several  years.  It  was  mingled  with  scattering  hail  and  came  with 
a  northwest  wind.  On  Thursday  night  it  rained  a  little  wHh  a  south  wind,  but  was 
fair  during  the  dav.  During  Friday  it  was  fair  up  to  about  4  p.  m.,  when  dark 
clouds  gathered  in  the  SW.  and  NW.  Mr.  F.  R.  Field,  west  of  Mr.  Gore's,  a  dis- 
tance of  80  rods  and  200  west  of  the  storm's  center,  did  not  experience  any  strong  wind, 
but  it  rained  and  hailed  before  the  tornado  passed.  .     *      ^     ,  ,     +  ,a 

The  width  of  the  path  of  greatest  destruction,  opposite  Mr.  Gore's,  was  about  40 
rods,  although  some  fences  were  tJirown  down  over  a  path  three-fourths  of  a  mile  m 

^  The  next  disaster  we  chronicle,  in  the  course  of  the  storm,  is  the  house  of  the  ill-fated 
Hanis  family,  situated  in  a  little  ravine  near  one  of  the  branches  of  Sni-a-bar  Creek, 
one-half  mile  east  of  Blue  Springs  and  60  feet  west  of  the  storm's  center.  The  funnel 
in  approaching  the  house,  passed  down  the  south  bank  of  the  ravine  across  the  creek, 
and  through  the  eastern  portion  of  a  grove  of  small  persimmon  trees  that  sunwnded 
it  to  the  SW.,  S.,  and  SE.  The  dimensions  of  the  house  were  as  follows :  mam  part 
16  feet  square  and  one  and  a  half  stories  high,  with  kitchen  attached  to  the  north 
side  12  by  15  feet,  and  one  storv  high.  The  building  was  first  stnick  by  the  wind  at 
the  'northwest  corner,  and  moved  entirely  from  its  foundation  to  the  southeast ;  then 
broken  to  pieces  and  scattered  along  the  track  to  the  northeast  for  over  a  mile,  ihe 
o-roup  of  persimmon  trees,  SW.  of  the  house,  were  uninjured,  although  standing  buu 
65  feet  distant,  while  those  to  the  east  and  south  were  partially  bent  to  the  ground, 
stripped  of  their  bark  and  foliage,  and  the  southwest  side  of  the  trees  were  blackened 
as  if  burnt  (Diagram  No.  18).  This  last  effect  was,  in  the  opinion  of  many,  due  to  the 
discoloration  of  the  sap  by  exposure  to  the  sun,  though  there  were  not  a  few  who  con- 
sidered it  the  effect  of  electricity;  however,  no  one  with  whom  I  spoke  concerning  the 
matter,  noticed  at  anytime  during  the  progress  of  the  storm  the  presence  of  lightning 
in  the  funnel  cloud.  This  discoloration  was  not  found  in  any  instance  under  the  bark, 
exceptwhereitwaslooseuedfrom  the  tree,  butnotentirelypeeled  off.  Mr.E.  H.  Jones 
who  witnessed  the  destruction  at  this  place,  and  from  whom  I  obtained  a  large  share  ot 
my  information,  stated  that  the  trees  were  bent  a.nd  stripped  of  their  foliage  and  limbs, 
by  a  large  portion  of  the  house  being  dragged  over  them,  and  not  directly  by  the  force 
of  the  wind,  which,  from  all  appearances,  seemed  a  very  probable  explanation. 

The  family,  consisting  of  father,  mother,  and  four  children,  ran  out  of  the  house  on 
the  approach  of  the  storm,  the  former  and  one  or  two  of  the  children  first  moving  to 
the  NW  but  thinking  that  the  cloud  was  coming  directly  towards  them  in  that  posi- 
tion they  turned  back  to  the  east,  and  by  the  time  they  had  reached  a  point  about  on 
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a  line  with  the  storm's  course  they  were  struck  by  it.  The  father  and  habv  wore 
carried  into  a  field  northeast  of  the  house,  150  yards,  covered  with  mud  and  bruises 
and  found  lu  the  agonies  of  death.  The  mother,  who  had  not  succeeded  in  ffettm<r  as 
lar  away  trom  the  house  as  the  two  former,  was  carried  to  the  east,  75  yards  and 
lodged  against  a  smaU  tree,  around  which  she  was  partially  twisted.    Her  skull  was 


crushed,  and  she  died  a  few  minutes  after  being  found.  Her  clothes  were  stripped 
irom  her  body  which  was  bedaubed  with  mud  from  head  to  foot.  A  girl,  eight  years 
old  was  found  dead  m  the  center  of  the  storm's  path,  50  yards  northeast  of  the  house, 
A  boy  was  blown  into  a  straw-stack,  45  yards  northeast  of  the 


,  and  another 
little  girl  waa  found  80  yards 
to  the  northeast,  lying  in  the 
center  of  the  storm's  path. 
The  two  latter  were  not  dan- 
gerously injured.  I  was  told 
by  several  parties,  and  among 
them  a  physician,  who  had 
examined  the  bodies  of  those 
killed  after  they  were  washed, 
that  the  entire  surface  of  the 
body  was  ecchymosed ;  or,  in 
other  words,  they  had  been  so 
severely  dashed  about  by  the 
wind,  that  the  flesh  was  nearly 
black  by  the  settling  of  blood 
in  the  tissues  of  the  skin.  The 
accompanying  diagram  will 
show  the  relative  directions  iu 
which  the  several  members  of 
the  family  were  carried  (Dia- 
gram No.  19).  The  ground 
upon  which  the  house  stood 
was  swept  as  clean  as  if  by  fire. 
There  was  hardly  a  vestige  of 
clothing  any  where  to  be  found. 


bo  cjoATi  flTi+tov,-T.^  X     .  ,  Now  and  then  a  small  rag  could 

broken  pi^ce  of  t^^^^^  ^^^"^  *°P'  ^^'^S^*  ^P°^  ^  rail  fence,  or  wound  around  some 

ra^s^^eaTher?  l-Hnh^l^*^?'*  n  was  choked  up  with  a  mixture  of  straw, 

wfc^on  hubs  'w^e      h    r''^^''  ^^-T,^''  '•^"'^  l""''*^^  °f  ^^^'"^"g  implements: 

Piillld  out  Two  Lnvv  S  •  T*^  with  every  spoke  gone,  some  broken"  off  and  some 
mold-board  oll^l^t  "^"^Spn  tiye^  wore  twisted  nearly  into  knots.    The  iron 

diiven  into  ?L  ^IrZ'T  'Yi]^''}  tliiclmess,  was  broken  in  two  and  one  of  the  parts 
driven  mto  the  ground  a  depth  of  9i  inches.    There  was  not  a  single  farming  iiplo- 
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ment  or  article  of  furniture  that  was  not  rendered  unserviceable.  The  width  of  the 
path  of  greatest  destruction  was  1'20  yards.  .  ,        ,  ■,  -, 

Mr.  E.  H.  Jones,  who  lives  about  one-quarter  of  a  mile  west  of  Mr.  Harris  s,  watched 
the  approach  of  the  storm  for  several  miles.  Had  a  very  hard  rain  and  considerable 
hail  with  a  northwest  wind,  about  twenty  minutes  before  the  tornado  passed.  Whue 
it  was  passing  a  light  misty  rain  fell,  but  the  hail  had  entirely  stopped  some  minutes 
before.  The  tornado  struck  Mr.  Harris's  house  a  few  minutes  after  7  p.  m.,  say  about 
7.1.5  or  7.20  p.  m.  Immediately  after  the  destruction  a  hot  moist  current,  like  steam, 
appeared  to  rush  back  from  the  departing  cloud.  Several  other  persons  experienced  a 
similar  current  of  air.  Mr.  Jones  particularly  called  my  attention  to  the  fact  that  the 
funnel-shaped  cloud  did  not  move  forward  in  a  straight  line  while  above  the  ground, 
but  swung  from  side  to  side,  rising  and  falling  like  a  huge  column  of  some  elastic 
material.  While  the  funnel  was  upon  the  ground  this  motion  from  side  to  side  was  not 
observed,  but  instead  there  was  an  upward  motion  through  the  center,  which  could 
be  easily  distinguished  by  the  ddhris  earned  upward,  and  also  a  circular  motion  from 
right  to  left,  quite  as  easily  discernible  by  the  debris  and  the  movement  of  th§  dark 
smoke.  There  was  nothing  to  indicate  on  the  ground  that  the  general  path  of  the  fun- 
nel was  zigzag.  The  cloud  would  shoot  to  the  west  at  times  with  considerable  velocity, 
causing  great  alarm  among  the  inhabitants  in  that  direction,  and  then  gradually  swing 
back  again  to  its  usual  course  without  having  produced  any  injury.  The  cloud  was  not 
seen  to  make  this  movement  eastward  from  the  center,  but  always  from  the  center 
westward,  which  peculiar  feature  may  receive  some  explanation  from  another  impor- 
tant fact  noticed  in  connection  witli  the  movement,  viz :  that  coincident  with  it,  there 
was  a  violent  rush  of  air  fro*  a  southerly  point  towards  the  funnel,  which  generally 
threw  down  fences  or  overturned  trees  in  a  narrow  path,  though  sometimes  it  was  not 
sulticiently  strong  to  cause  any  damage. 

At  Blue  Springs,  one-half  mile  west  of  the  storm's  center,  no  damage  was  done.  The 
wind  blew  harder  ^vith  the  hail  and  rain  that  came  from  the  northwest  before  the  tor- 
nado, than  during  its  passage  or  afterwards. 

Mr.  W.  H.  Jones,  one  and  a  half  miles  west  of  the  storm's  center,  heard  loud  roaring, 
but  did  not  feel  any  brisk  wind  except  the  hot  current  which  rushed  back  from  the  cloud 
after  its  passage  eastward.  Persons  who  lived  live  miles  west  of  the  storm's  center  told 
him  that  they  also  felt  this  hot  wind.  Saw  the  cloud  when  it  disappeared  from  the 
earth  near  Judge  Williams's,  several  miles  to  the  northeast.  It  appeared  to  divide  about 
SO  feet  from  the  ground,  the  lower  portion,  about  30  feet  in  length,  coming  to  the  earth, 
not  instantly,  but  in  the  course  of  30  seconds,  while  the  upper  portion  slowly  drew  itself 
up  into  the  overhanging  clouds.  It  was  about  live  minutes  after  this  occurred,  that 
the  hot  current  was  experienced  from  the  northeast,  while  at  Lee's  Summit  and  vicinity 
a  similar  current  was  felt  from  the  southwest,  but  the  latter  was  at  the  commencement 
of  the  storm's  destructive  effects  and  the  former  at  the  liiiishing  1ouch. 

The  next  work  of  destruction,  after  leaving  Mr.  Harris's,  was  at  the  house  of  Mr.  Oli- 
ver Underwood,  on  the  property  of  Charles  Young, 
three-quarters  of  a  mile  to  the  northeast.  The  building- 
stood  100  yards  west  of  the  storm's  center,  size  20  by 
36  feet,  and  one  story  high.  It  was  completely  demol- 
ished, the  roof  being  carried  almost  entire,  first  to  the 
northwest  about  150  yards,  and  then  in  a  half  circle 
by  the  west  to  the  south,  and  deposited  within  25 
yards  of  the  storm's  center,  crushing  it  by  the  fall, 
from  which  point  the  i)ieces  were  then  scattered  to 
the  north  and  northeast  along  the  storm's  path.  (Dia- 
gram 20.)  The  stable,  which  was  very  near  the  cen- 
ter of  the  storm,  was  blown  to  pieces  and  the  debris 
carried  to  the  northeast  and  northwest.  The  family 
ran  out  of  the  house  on  the  approach  of  the  storm, 
and  moved  near  the  eastern  edge  of  i  ts  path,  throwing 
themselves  flat  upon  the  ground  and  grasping  the  trees 
near  by.  They  were  whipped  about  them  several 
times  and  lifted  up  and  down,  the  father  making  quite  distinct  impressions  in  the  solt 
ground  where  his  knees  repeatedly  struck. 

The  storm  next  encountered  the  house  of  Mr.  Martin  Gore,  IJ  miles  northeast  of 
Underwood's,  and  60  feet  east  of  the  center  of  the  track.  It  was  completely  enveloped 
in  dark  smoke,  whirling  rapidly,  and  so  intense  that  Mrs.  Gore  could  not  see  her  children 
who  were  within  almost  arm's-reach.  The  house  was  severely  shaken  but  not  torn 
down.  A  log  stable,  120  feet  west  of  the  house  and  20  feet  west  of  the  storm's  center, 
was  torn  down,  the  roof  carried  30  yards  to  the  north,  and  the  remainder  of  the  build- 
ing to  the  west  and  south.  A  smoke-house,  30  feet  west  of  the  house,  had  its  roof  blown 
50  yards  to  the  south.  A  well-house,  half  way  between  the  two  former,  was  carried  300 
yards  to  the  north.  The  entire  width  of  the  storm  track  at  this  place  was  about  250 
feet,  while  amile  to  the  southwest  it  was  one-quarter  of  a  mile.  The  buildings  stood  upon 
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higher  ground  than  at  the  previous  place  of  destruction,  as  the  cloud  was  gradually 
ascending  a  high  "  divide  "  to  the  north.  The  intensity  of  the  tornado  was  consider- 
ably diminished,  for  had  Mr.  Gore's  house  stood  the  same  distance  from  the  storm- 
center,  one  mile  to  the  southwest,  it  would  have  been  torn  into  splinters  and  the  sur- 
rounding buildings  more  completely  destroyed.  People  in  the  vicinity  noticed  also  a 
marked  change  m  the  intensity  of  the  roar  of  the  storm,  it  dying  out  gradually  until  it 
almost  disappeared,  as  the  funnel  drew  up  into  the  clouds  above. 

At  Mr.  George  Smith's,  only  300  yards  east  of  the  storm's  center,  in  this  vicinitv  no 
damage  was  committed  except  that  a  few  small  trees  were  blown  over.  At  Mr.  c'  H 
Young's,  600  yards  east  of  the  storm's  center  but  further  south  than  the  former  place  no 
damage  of  any  kind  was  committed,  but  a  brisk  southwest  wind  prevailed.  ' 

Mr.  J.  K.  Reed,  one-half  mile  east  of  the  storm's  center  and  one  mile  southeast  of  the 
spot  where  the  funnel  disappeared,  stated  that  the  air  was  neaxly  calm,  and  drops  of 
mud  tell  like  ram  about  the  house  for  a  few  seconds,  daubing  the  face  and  clothes  of 
those  outside  watching  the  storm.  After  the  cloud  "  bursted"  a  hot,  moist  current  of 
air  was  felt  for  about  ten  seconds  coming  from  the  northwest,  not  as  a  direct  current 
.-11  ^  ^^H'li°g  manner.  It  was  quite  clear  in  the  west  just  after  this  occurred,  but 
still  threatening  m  the  northeast.  ' 

Mr.  Thomas  M.  Cunningham,  one-quarter  of  a  mile  east  of  the  storm's  center  and 
three-quarters  of  a  mile  southeast  from  the  spot  where  the  funnel  disappeared,  did  not 
feel  any  strong  wind  while  the  cloud  was  passing.  AVatched  the  funnel-shaped  cloud 
tor  some  time  before  and  also  when  it  vanished.  Mr.  Cunningham  considered  the  time 
of  disappearance  as  very  near  7.30  p.  m.  or  j ust  as  the  sun  was  setting.  After  leaving: 
Mr.  Gore's  the  tornado  cloud  moved  forward  to  the  'dividing  rid,o-e  between  Blue 
and  Sni-a-bar  Creeks,  about  three-fourths  of  a  mile  distant,  and  when  it  had  reached 
the  summit  (from  which  point  any  part  of  the  country  could  be  seen  within  a 
radius  of  five  miles)  the  funnel  bursted  as  previously  described.  This  operation 
occurred  over  a  corn-field  on  the  farm  of  Mrs.  Rider,  in  section  19,  township 
49  north,  range  30  west.  The  corn  was  covered  with  mud  and  severely  whipoed 
and  the  ground  apparently  deluged  with  barrels  of  water  for  a  width  of  30  yards  the 
rail  lence  just  beyond  this  spot  to  the  north,  was  blown  down  for  a  space  of  50  yards 
This  constituted  the  entire  damage  at  this  point  and  was  the  last  I  examined  or  heard 
ot  m  connection  with  the  storm.  There  were  some  uncertain  reports  current,  that  the 
tornado  had  crossed  the  Missouri  river  at  Wellington,  La  Fayette  County,  drawing 
up  large  quantities  of  water.  I  did  not  visit  the  place  to  verify  the  statements,  as  I 
was  positively  assured  by  men  who  had  been  there,  and  also  by  those  who  lived  near 
the  town  that  no  such  thing  had  occurred.  Heavy  rain  and  considerable  hail  fell 
shortly  atter  sundown  but  no  damage  resulted.  With  respect  to  this  question  and  con- 
cerning the  disappearance  of  the  funnel  cloud.  Judge  A.  G.  Williams,  living  a  short 
distance  north  ot  Mrs.  Rider's,  sent  me  the  following  communication  • 

1  have  no  knowledge  of  the  tornado  doing  any  damage  bevond  Mrs.  Rider's  farm. 
It  It  reached  Wellington  I  have  no  knowledge  of  it,  either  public  or  private.  When 
I  first  saw  the  tornado  my  attention  was  directed  to  the  breaking  of  the  rain-cloud, 
and  1  noticed  what  I  supposed  to  be  a  water-spout  such  as  Proiessor  Maury  describes 
.        Pi^f  occurring  on  the  Indian  Ocean.    It  seemed  to  be  about  the  size  of 

t  ~l  ^^7^  touched  the  clouds  above,  and  then  tapered  down  to  the  size  of 

fa^tZ  ^  appeared  to  create  quite  a  whirl  among  the  'clouds  which  it  came  in 

n  hnf.    ^1*^'/°'^  1''  ^''^  ^^s*;"  "P  into  the  cloud  above  like  a  large  auger  entering 
J  M,.!"  p"*!  commenced  to  break  up  and  scatter  after  it  had  reached  the  high 
foTtn  hn+tnr^  i"^^  ^  was  prevented  from  tracing  the  shape  of  the  cloud  from 

sl°  ht  reco^^t  on  .7-.°^^ ^l^'^''  ^^'^^  I  ^''^  sight  of  some 

untiHthadreached^point  not 

To^rn^wbn^w.fA"'''"^  I°(l9Pendence,  Mo.,  and  correspondent  of  the  Kansas  City 
int  me'^ro™  that  paper  to  write  up  areport  of  the  Lee's  Summit  storm, 

me hXrrZZn  n t'^'r  •  "^^^^  ^  J^^y."*!^'  stating  thatsince  his  last  conversation  with 
To-  Bluf  sSL  fi^'^^^.^^r^  information  concerning  the  course  of  the  storm  after  leav- 
tSf  Mi^^sonri  rfvoV  nf^^^  Wellington,  as  reported,  it  had  crossed 

afmS  duo  OTF  nfM^i^'^Q  considerably  west  and  north  of  the  former,  and 

haTn1evSJtnnrL?i"^^/'^-^  approaching  more  nearly  the  course  the  storm 

Sv  mTSL^Pwn^  ^'T^'  during  the  prevalence  of  a  rain  and  hailstoi  m  in  the 
overhead  buf  noTn.n  t nmse  and  rushing  of  the  air  was  distinctl  v  lu-ard 
vine  Rnv  cl^L  ^  cloud  descended.  From  thence  the  storm  passed  ovei  Knox- 
vme,  Kay  County,  Missouri,  where,  later  in  the  evening,  similar  atmosi.horic  distiu  !) 

^^s^^iSTsi::^       m  t^iJcStSr^"'  ^* 

was  nol  less  nZ"mmn.^''%\  ''''''''  ^PP^^^^g  it  to  have  reached  Knoxville, 

develo;ea?^-^^^^^^^ 
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yond  Blue  Springs,  was  52  miles.  That  portion  of  the  track  which  proved  to  be  the 
most  destructive  was  from  Lee's  Summit  northeastward,  a  d^st^-ice  o  20  miles^^^^^^^^^ 
ins,  very  closely,  the  line  of  greatest  elevation  between  Little  Blue  R^^'er  a,nd  Sni- 
a-bLr  Creek,  crossing  it  twice  m  that  distance.  As  to  the  time  occupied  by  the  storm 
in  passing  oVer  the  track  of  52  miles,  no  data  that  could  be  considered  accurate  ex- 
cept, perhaps,  that  given  by  Mr.  Van  Meter,  living  near  Lee's  Summit  whose  clock 
stopped  by  the  shaking  of  the  house  at  6.30  p.  m.,  could  be  obtained.  This  hour 
Sides  very  closely  with  the  time  given  by  Daniel  Cline,  and  also  Dr.  Diinmf  g: 
ton,  whose  houses  stood  a  short  distance  to  the  southwest.  The  time  given  for  t  e 
disappearance  of  the  funnel  cloud  beyond  Blue  Springs  was  about  7.30  p.  m  ,  this 
would  make  the  progressive  velocity  of  the  storm  between  Lee's  Summit  and  Mrs.  Rider^s 
about22  miles  per  hour.  From  the  place  of  its  farst  appearance  to  the  town  ot  Lee  s  Sum- 
mit, covering  the  longest  portion  of  the  track,  or  about  30  miles  and  while  the  cloud  was 
above  the  ground,  the  tiie  occupied  was  1  hour,  or  froni  5.30  to  G  30p.  i"-  r^is  last 
calculation  is  simply  a  rough  estimate,  as  it  was  impossible  to  obtain  anything  but  a 
probable  guess  as  to  the  minute  of  time  at  West  Line  or  m  the  vicinity.  Every  one 
questioned,  gave  the  time  as  between  5.30  andGp.  m.,and  I  have  calledit  5.30p.  m.,  asit 
seemed  the  most  consistent  conclusion,  considering  the  hour  at  and  the  distance  to,  Mi. 
Van  Meter's,  whose  time  I  use  as  a  sort  of  datum  point,  being  from  all  appeara.nces  the 
most  reliable.  Upon  this  basis  of  calculation  the  progressive  velocity  over  the  hrst 
portion  of  the  track  was  30  miles  per  hour,  an  excess  of  8  miles  per  hour  as  compared 
with  the  velocity  over  the  second  portion,  or  an  average  of  2fa  miles  per  hour  tor 
the  whole  distance.  '  ,.,  ^.        /^^-u   t-  „„v 

The  difference  in  the  velocity  between  the  northern  and  southern  portions  ot  the  tracK: 
mav  not  appear  strange,  when  it  is  considered  that  over  the  latter  the  funnel  cloud  was 
above  the  ground,  not  meeting  with  anything  to  call  for  a  development  ot  its  force  or 
retard  its  progress,  while  the  contrary  was  the  fact  over  the  former  portion,  it  was 
the  testimony  of  several  persons  along  the  northern  portion,  that  the  tornado  at  times 
appeared  to  be  moving  slow  enough  for  them  to  have  walked  briskly  before  it  and 
kept  out  of  its  way.  Again,  at  several  points  it  appeared  to  stop  lor  a  moment  or  two, 
and  an-ain  to  move  over  short  distances  of  from  oue-fourth  to  one-halt  mMe  at  a  velocity 
of  about  60  miles  per  hour.  Tlie  course  of  the  storm  over  the  southern  portion  ot  the 
track  was  more  duly  northeast  than  over  the  northern  portion,  where  the  cloud  bore 
more  to  the  north  after  leaving  Lee's  Summit,  taking  a  NNE.  direction. 

THE  CLARINDA  TORNADO, 

I  heard  of  this  storm  while  in  Missouri,  not  as  a  tornado,  which  it  proved  to  be, 
but  as  a  heavy  northwest  storm.  Many  of  the  facts  were  kindly  reported  to  me 
by  Dr  Kridlebaugh,  of  Clarinda.  This  town  is  situated  upon  the  Nodaway  river,  m 
the  eastern  portion  of  Page  County,  Iowa,  within  40  miles  of  the  Missouri  river,  and 
14  miles  north  of  the  Missouri  State  line.  The  morning  was  fair  and  suggestive  oi 
pleasant  weather,  but  at  about  2  p.  m.  an  occasional  rumble  of  thunder  was  heard  m 
the  northwest,  when  soon  after  a  much  disturbed  and  heavy  cloud  appeared  m  that 
direction,  and  one  of  like  character  in  the  southwest.  The  former  was  m  terrible 
commotion,  and  the  whirUug,  shooting  clouds  seemed  to  predict  a  storm  of  unusual 
fury.    Says  the  Doctor :  ^        i         xi  j. 

"I  watched  both  clouds  from  their  first  appearance;  the  one  from  the  southwest 
especially  alarmed  me,  as  it  looked  green  and  dirty,  boiling  up  dreadfully  in  the 
center,  and  presented  an  unusual  appearance,  the  lower  portion  being  prolonged  mto 
a  cone-shaped  mass,  and  apparently  dragging  the  smaUer  end  upon  the  earth.  (Dia- 

^^The^eaviest  portion  of  the  storm  passed  south  of  the  town,  as  within  its  precincts 
but  little  wind  was  felt,  and  the  hail-stones  together  with  leaves  and  debris  tell 
straight  to  the  earth.  The  large  covered  bridge  (Howe  truss)  across  the  Nodaway 
beyond  the  city  was  badly  damaged.  It  was  first  struck  on  the  south  side,  and  des- 
pite the  heavy  iron  rods  which  held  together  the  braces,  the  structure  was  torn  apart, 
the  side  braces  between  the  sills  and  plates  carried  into  the  river,  and  the  upper 
stringers  with  portions  of  the  roof  fell  to  the  floor.  Largo  trees  were  twisted  off  near 
the  bridge,  giving  evidence  of  a  whirl  or  auger-like  motion  to  the  current  of  air,  Irom 
right  to  left.  The  course  of  the  storm  was  from  southwest  to  northeast.  Ram  com- 
menced at  2  p.  m.  and  hail  five  minutes  after,  lasting  until  2.15  p.  m.,  with  a  precipi- 
tation of  0.55  inch  of  rain  and  melted  ice.  The  mercury  in  Fahrenheit's  thermometer 
stood  at  80°  at  2.05  p.  m.,  and  70°  at  2.15  p.  m.  The  following  is  taken  from  the 
Clarinda  Herald  of  June  5th:  -,  -,    j.  i  -i 

"About  two  o'clock  in  the  afternoon,  on  Friday  last,  a  terrific  and  destructive  hail- 
storm, accompanied  with  heavy  rain,  passed  over  our  city  m  rather  a  northeast 
direction,  lasting  about  ten  minutes.  The  hail  stones  were  quite  large,  measuring  6 
inches  in  circumference.  The  ground  was  soon  thickly  covered  with  them.  As  there 
was  at  this  point  but  little  wind,  they  descended  perpendicularly  to  the  earth,  but 
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were  precipitated  with  such  force  that  the  sky-lights,  wherever  found  were  hroTrPn 
out  completely.  The  greeu  leaves  foil  as  rapidly  th^  leaves  of  auSn  Al  kinds 
of  fruits  and  garden  products  were  injured.  The  cherries  were  litSy  picked  frorn 
their  stems.  .  The  belt  or  track  of  this  storm  was  quite  narrow,  pSp^s  tot  mZ 
than  a  mile  m  width.  While  in  town  wo  had  scarcely  any  wind  TaLout  ha^f  n^T 
east  of  us  it  was  so  heavy  that  some  of  the  railroad  bridgel  ™ the  covered  br^S 
across  the  Nodaway,  were  badly  damaged.  Mr.  M.  G.mkh  oaS^  of  l^^^^^^ 
large  barn  completely  demolished  and  several  pigs  killed.  There  were  ei^ht  horses 
m  the  barn,  which,  tor  a  wonder,  wero  not  hurt.    The  house  of  a  xMr  Ilocb^f  InsTas 


No.  1. 


lowed  by?IlonriSin^r;^        niH?  '''*tT'°'^'  f^^''''  ^^^^  '""^^  ^'^l' 

light  on  themorni^g  ofle  S  St  was  l^2  ;che?'  ^^n°''^*  °^  "'^^J"  ^''""^^  '-^^  '^^y- 

lifting  the  house  of  Mr  Simms  off  of  Z^fi  r  1°/°"  1''^  '^''"^^S®  to^'^' 
shade'trees  in  the  park  aTelsLhere  aZft  C'  T'^  ^^'<^aking  large  limbs  off  of  the 
north  of  town   district  No  ^''?V*  tjif  suburbs.    A  school-house  one  mile 

THE  IRVING  TORNADO. 

mo's^Srrtiv^e'^;e''cH\trHS  ^^^^  ^^'-^^^^^^  ''^'^^l  the 

Bala  Townsh  r  Eiley  SnJv  ifon  ''^PP^'^je^  over  the  heavy  rolling  prairie  of 
which  llow  to?iie  SE^  ESE         NE    a'nrNNE  "°  ^''''^^ 

miY;rn  wS'dteS  t^itrft::"^  l^eavily  wooded  bottoms  from  60  rods  to  . 
Naainaga,  near  WaCt  Creek  whle  fl^Mir^J  I^o  storm.  From  the  house  of  Mr.  T. 
forming  in  the  southwl^  and  \u,H^ft.^f  i  '*  <lcstruction  occurred,  there  was  observed 
pearanee  was  conlScd  notLZ  f      ^  '^'^''^  ^^'^^^^  ^l"'^'^^-    '^^^'^^  ^^P" 

first  from  the  NW  Lnd  thef  few  I  fn^.^^'*  ^^^^^  '^''^"^'^  "P  '  ""'y  «»^l'^«nl?. 
Of  the  sultry  and  close  condit^Jn  ffTie  ^^i^^^^Xcr^^^^^^^^ 
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were  precipitated  with  such  force  that  the  sky-lights,  wherever  found,  were  broken 
out  completely.  The  green  leaves  fell  as  rapidly  the  leaves  of  autumn  All  kinds 
of  fruits  and  garde^  products  were  injured.  The  cherries  were  literally  picked  from 
their  stems.  The  belt  or  track  of  this  storm  was  quite  narrow,  pSps  notmor^ 
than  a  mi  e  m  width.  While  in  town  wo  had  scarcely  any  wind,  ibout  haK  a  mile 
east  of  us  it  was  so  heavy  that  some  of  the  railroad  bridges,  and  the  covered  brXe 
across  the  Nodaway  were  badly  damaged.  Mr.  M.  G.  Blair,  ealt  o^town  had^a 
large  barn  conipletely  demolished  and  several  pigs  killed.  There  were  St  horses 
in  the  barn,  ^hich,  ioi  a  ..ondcr,  weio  not  huit.    The  house  of  a  Mr  IlodSu  s\\a 


iKire&:^:s?f;™« 

V^^Ss!^^.:!^:^.^^^^^^  about  8 

hi-rhwi^nd  iSud'thunrW  iho'°^  f  ''^PI'«'''^?d      ^'^^  northwest,  accompanied  with 

hour    He;™eSS?5o^ '^^  discharges,  and  a  gale  of  about  40  miles  per 

lowed  bvTIw  fir             '  l^^*e<l  fi^'teeu  minutes,  and  was  fol- 

igTt  o7the  moTnin/oSK^f''^^  ""^^o^*-  ^''^^^     ^^'^  g'^"ge  at  dav- 

ftin<.  the  hZe  of  Mr  S^nll  f ■  ^^^^  "^'^  ^'-^^age  in  town, 
Se'treL  h^tb.         .   1    1  ^  f foundation,  and  breaking  large  limbs  olf  of  the 

north  of  town  district  Nn  ^^°V*  ^^"^                 ^  school-house  one  mile 

THE  IRVING  TORNADO. 

mo^stSrrtiv^e'^;e''cH\triif?^  '""^f^*      '-^"^  "^'-^^""^^^  ^^'^  ^bc 

Bala  Townshir'Enev  SunJv  S/f  ''^PP'^^^^l  "^^r  the  heavy  rolling  prairie  of 
which  How  to  ?iie  SE^  ESE  1:    NE'''.'„d  NNE  '''''^  ''^'^^  ^ ''^ 

first  from  tli»  NW.  .od  then  ttsw         fS?  ?  >S;  "S"  «T 

Of  th,  .„,t,,  ™a  Cose  cndition  itp^^rSS^rS^^^^^ 
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day,  with  a  southerly  wind.  In  a  short  time  the  clouds  which  had  come  up  so  quickly 
and  quietly  were  thrown  into  the  most  terrible  commotion;  huge  black  masses  mingled 
with  lighter  clouds,  would  roll  upward  in  front  of  and  between  the  opposing  currents, 
the  latter  sometimes  shooting  upward  with  lightning  velocity.  Rain  and  large  hail 
had  already  commenced  to  fall,  and  in  about  hfteen  minutes  the  whirlwind  of  destruc- 
tion formed,  having  the  shape  of  huge  elephant's  trunk,  and  gradually  lowered  itself 
towards  the  ground.  As  it  passed  (yet  above  the  surface)  to  the  west  of  Mr.  Naninaga's 
his  corn  cribs  and  stables  were  destroyed,  and  about  150  bushels  of  corn  strewn  along 
the  prairie.  The  debris  was  all  carried  to  the  northeast,  north,  and  northwest.  The 
house  was  severely  racked  by  a  southwest  wind,  but  not  destroyed.  The  storm  next 
unroofed  the  house  and  stables  of  Mr.  Peter  Nelson,  half  a  mile  to  the  northeast, 
carrying  the  debris  along  the  track  to  the  northeast  for  several  hundred  yards.  Mr.  C. 
A.  Gouranson,  the  last  resident  on  the  high  prairie  before  reaching  what  is  called 
■'Hanson's  Ravine,"  which  cuts  off  from  the  "divide"  running  ENE.  towards  Walnut 
Creek,  was  next  reached,  and  his  house  unroofed.  The  smaller  and  weaker  out-build- 
ings were  entirely  demolished.  The  storm,  from  its  inception,  had  followed  the  "di- 
vide," running  from  southwest  to  northeast,  between  Walnut  Creek  to  the  east  and 
South  Otter  Creek  to  the  west,  a  distance  of  about  seven  miles.  It  then  descended 
the  "Ravine"  and  northern  slope  of  the  "divide"  to  Fancy  Creek,  a  large  stream  run- 
ning from  NW.  to  SE.  and  emptying  into  the  Big  Blue  River  at  Randolph.  At  this 
point  a  smaller  funnel  cloud  shot  off  from  the  main  one  and  passed  down  the  "Ravine" 
to  the  northeast,  while  the  latter  continued  down  the  slope  of  the  "divide"  to  the 
north. 

In  the  bottom  of  the  "Ravine,"  the  house  of  Mr.  Thumbloum  was  simply  turned  over 
to  the  northwest,  and  the  roof  blown  off  from  the  house  of  Mr.  Lewis  Peterson ;  both 
buildings  stood  east  of  the  storm's  center  about  20  rods.  The  house  of  Mr.  Lewis 
Hanson  standing  west  of  the  8torm!8  center  35  rods,  was  deprived  of  the  kitchen,  which 
was  attached  to  the  south  end  of  the  building,  the  largest  portion  of  it  being  taken  up 
into  the  air  and  scattered,  no  one  knew  where.  The  small  funnel  cloud  now  reached 
the  timber  on  Fancy  Creek,  2i  miles  northwest  of  Randolph,  which  it  destroyed,  with 
terrible  fury,  embracing  all  of  the  irregularities  of  the  creek's  course  for  a  width  of  half 
a  mile.  As  the  tornado  first  crossed  the  creek  the  large  stone  barn  of  Mr.  E.  Secrest 
was  unroofed  and  the  south  gable-end  blown  in.  This  building  stood  on  the  southern 
side  of  the  wide  bottom  lands  which  spread  out  to  the  north  and  east  for  nearly  a  mile 
and  a  half.  Northeast  of  the  barn  and  nearly  across  the  valley,  a  new  and  large 
church  building  was  completely  wrecked,  and  the  d<ibris  carried  forward  in  the  track 
of  the  storm  for  one  fourth  of  a  mile. 

This,  to  all  appearances,  was  the  last  destruction  committed  by  the  small  funnel 
cloud.  The  large  one,  before  crossing  Fancy  Creek,  struck  the  large  two-story  house 
of  Mr.  Weisdanger,  entirely  destroying  the  second  story  and  roof,  except  a  portion  of 
the  east  wall.  The  building  was  situated  25  rods  west  of  the  storm's  center  and  first 
struck  by  the  wind  from  the  north,  the  debris  being  carried  to  the  W.,  SW.,  and  S. 
Large  stones  weighing  from  150  to  200  pounds  were  carried  about  300  feet.  Out-build- 
ings standing  east  of  the  house  and  nearer  the  storm's  center  were  more  completely  de- 
molished. The  house  of  Mr.  Charles  Peters,  still  further  west  of  the  storm's  center,  was 
considerably  racked,  but  not  otherwise  damaged.  In  crossing  through  the  heavy  tim- 
ber on  Fancy  Creek,  the  destruction  was  even  more  fearful  than  tha*  produced  by  the 
smaller  tornado.  Large  oaks  3  feet  in  diameter  were  broken  off"  like  pipe-stems,  and 
tough  elms  nearly  as* thick,  were  twisted  into  ropes. 

The  two  clouds  were  now  on  the  northern  side  of  Fancy  Creek  close  to  the  mouth 
of  the  North  Otter.  Here  the  two  tracks,  which  had  previously  been  separated  about 
1|  miles,  merged  into  one.  In  this  separation,  I  refer  to  the  distance  apart  of  the 
centers  of  the  paths  of  greatest  destruction,  which  corresponds  very  closely  with  the 
immediate  diameter  of  the  dark  mass  of  clouds  which  formed  the  funnel.  A  strong- 
wind  prevailed  between  the  two  clouds  of  sufiScient  force  to  destroy  small  trees  and 
overturn  fences.  It  was  quite  a  difficult  matter  to  trace  the  respective  courses  of  the 
two  storm  clouds,  which  were  reported  to  have  passed  over  this  section,  because  their 
supposed  points  of  meeting  and  separation  were  located  among  the  ridges  and  heavily 
wooded  ravines  of  several  creeks,  where  the  timber  was  more  or  less  destroyed  for  a 
widtli  of  2i  miles.  The  storm  certainly  spread  out  here  to  an  unusual  width,  hut  it 
was  the  case  in  all  of  the  tornadoes  where  timber  was  encountered,  caused  in  all  prob- 
ability by  the  opportunity  offered  to  the  revolving  current  of  air  to  reach  out  and  con- 
stantly find  well  suited  material  for  its  fury  to  feed  upon,  and  also  the  fact  that  in  a 
heavy  forest  the  resistance  offered  to  the  developing  energy  of  the  storm  cloud,  as  the 
inrushing  currents  of  air  attempt  to  reach  the  vortex  of  the  whirl,  is  increased  many 
fold,  thereby  concentrating  from  point  to  point  the  extreme  limit  of  the  tornado's 
power. 

While  the  storm  was  raging  with  demoniac  fiiry  in  the  timber,  the  people  of  Ran- 
dolph were  looking  on  with  fear  and  trembling.  Mr.  Alfred  A.  Parkersou,  one  among 
many  who  watched  the  formation  of  the  tornado  at  its  inception  southwest  of  Fancy 
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Creek,  stated  that  during  the  day  the  wind  had  been  from  the  south  most  of  the  time, 
and  the  weather  unusually  sultry.  About  4  p.  m.  clouds  began  to  gather  in  the  west 
(wind  still  south),  with  every  appearance  of  a  very  hard  storm.  Shortly  before  5  p. 
m.  a  light  breeze  came  from  the  north,  which  kept  increasing  in  force  and  finally 
blew  very  hard,  when  new  and  strange  looking  clouds  seemed  to  dart  up  along  the 
horizon,  from  the  south  around  to  the  northwest  with  amazing  rapidity,  and  rush 
towards  a  very  black  spot,  apparently  about  an  acre  in  size,  directly  in  the  west. 
In  about  five  minutes  a  whirling  motion  was  discernible  in  the  black  center,  result- 
ing in  the  gradual  development  of  a  small  funnel-shaped  cloud,  which  wound  itself 
downwards  toward  the  ground,  where  its  tail,  at  the  distance  of  between  3  and  4 
miles,  did  not  appear  larger  than  a  man's  leg.  In  about  three  minutes  another  fun- 
nel formed  on  the  right  of  the  former,  extending  part  way  down  to  the  ground,  and 
still  another  formed  on  the  left,  reaching  entirely  down  to  the  ground.  (Diagram  No.  1. ) 
The  main  funnel  appeared  to  be  stationary,  until  these  smaller  ones  formed,  when  it 
moved  with  its  companions  towards  Fancy  Creek,  causing  the  people  in  the  town  to 
seek  places  of  safety  in  cellars,  "dug  outs,"  and  wherever  else  they  might  hope  for 
sectire  shelter.  After  passing  by  the  heavy  belt  of  timber  along  the  creeks  the  two 
smaller  funnels  disappeared. 


No.  1. 

While  the  tornado  was  passing  the  atmosphere  surrounding  the  town  of  Randolph 
was  nearly  calm,  and  occasionally  largo  hail  stones  would  fall  straight  to  the  ground. 
The  roaring  of  the  storm,  particularly  when  in  the  timber,  was  like  the  rumbling  of 
a  thousand  trains  of  cars.  Mr.  Henry  Condray,  of  Randolph,  who  also  witnessed 
the  three  separate  funnels,  stated  that  during  the  day  the  wiud  was  blowing  from 
the  southeast  stronger  than  for  some  weeks  past,  and  at  4  p.  m.  light  rain  fell  but  no 
hail.  Half  an  hour  after  the  tornado  passed,  a  very  heavy  rain  came  from  the  NW. 
with  a  remarkably  cold  wind. 

The  three  funnels  reported  by  these  gentlemen,  taken  in  connection  with  the  sup- 
posed division  of  the  storm's  track,  as  before  stated,  would  seem  to  add  largely  to  its 
probable  occurrence.  The  division  is  not  at  all  improbable,  although  the  evidence 
lurnislicd  by  the  track  as  I  saw  it,  which  was  many  days  after  the  storm,  during 
which  much  of  importance  was  obliterated,  was  not  very  strong. 

The  storm  left  Fancy  Creek  near  the  mouth  of  North  Otter,  up  which  it  passed  for 
about  two  miles  to  the  north,  first  encountering  a  stone  school-house  about70  rods  west 
of  the  storm's  center,  which  it  unroofed,  carrying  the  debris  to  the  west  and  south.  A  por- 
tion of  the  east  wall  was  thrown  inward,  crushing  the  seats.  The  scholars  were  dis- 
missed a  few  minutes  before  the  storm  struck,  going  to  neighboring  houses  for  safety. 
Across  the  creek  bottom,  three-fourths  of  a  mile  to  the  northeast,  stood  the  house  of 
Mr.  Jleiler,  who  saw  the  two  funnels  before  spoken  of  unite  after  passiug  Fancy  Creek, 
at  a  point  about  half-way  between  the  church  and  school-house,  but  being  terribly 
irigntened  from  the  expectation  that  his  entire  property  was  to  be  destroyed,  he 
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could  recall  very  little  concerning  the  particulars  of  the  junction.  His  bouse  barely 
escaped  destruction,  having  a  few  shingles  taken  from  the  roof  and  a  lightumg-rod 

^'^Oue  °half  mile  NNW.  of  the  school-bouse  the  storm  struck  the  bouse  of  Mr.  Adam 
Scbwein,  which  stood  250  feet  east  of  the  storm's  center,  the  cloud  following  the  creek 
quite  closely.  The  building  was  part  stone  and  part  frame  ;  size,  16  by  '28  feet,  and 
one  and  one-half  stories  high.  It  was  swept  from  the  ground  m  an  instant ;  no  one 
seemed  to  know  just  how.  Within  were  gathered  at  the  time,  three  of  the  school- 
children besides  the 
family,  numbering 
eight  in  all,  who  were 
each  and  every  one 
buried  beneath  the 
ruins.  The  father  was 
badly  bruised  about 
the  hips  and  hurt  in- 
wardly. The  mother 
was  not  dangerously 
hurt,  but  an  infant 
held  in  her  arms  was 
instantly  killed.  Their 
little  daughter  had  her 
head  crushed  to  a  jelly 
by  falling  timbers. 
The  remainder  escaped 
with  a  few  bruises. 
The  clothing  and  fur- 
niture were  totally 
ruined,  shreds  of  the 
former  being  found  one 
mile  from  the  house 
hanging  in  some  tree- 
tops.  .  Trees  in  the 
yard  about  the  house 
were  stripped  to  bare 
poles,  and  about  them 
in  several  instances 
were  wound  the  rem- 
nants of  what  were 
once  whole*  garments. 
Beds,  bedding,  stoves, 
crockeryware,  and  tin- 
ware were  strewn 
along  the  track  in 
shapeless  ruin  for  hun- 
dreds of  rods.  The 
once  happy  home  was 
desolated  as  if  by  fire-— 
worse  than  fire,  for  it 
was  the  work  of  an 
instant — dashed  into 
eternity  and  oblivion 
without  the  slightest 
opportunity  for  de- 
fense or  escape. 

For  the  distance  of  a 
mile  and  a  half  still  Ifo.  2. 

further  north,  the  fun-  .  -,  n 

nel  cloud  followed  the  stream,  not  as  closely  as  before,  but  bearing  off  gradually  more 
and  more  to  the  east  over  the  wide  creek-bottoms,  approaching  the  high  rolling  prai- 
rie, which  it  soon  reached  by  traversing  a  little  wooded  ravine  that  led  out  of  the 
creek  to  the  northeast.  (Diagram  2.)  Throughout  this  ravine  nearly  every  tree, 
both  large  and  small,  was  either  broken  off,  uprooted,  or  divested  of  every  leat  and 
limb,  and  the  earth  fairly  shorn  of  its  covering  of  prairie  grass. 

Throughout  the  storm's  entire  course  along  North  Otter  Creek,  in  the  heavy  timber, 
trunks,  limbs,  and  foliage  were  torn  and  shattered  in  the  most  fearful  manner.  Often 
the  Umbs  of  one  large  monster  wore  found  completely  woven  into  those  of  its  neigh- 
bor, and  always  in  a  direction  from  right  to  left.  Many  times  the  very  center  ot  the 
funnel  appeared  to  have  traversed  the  bed  of  the  stream.  The  width  of  the  path  ot 
greatest  destruction  averaged  275  feet.    In  several  sections  of  the  track  which  were 
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closely  examined,  the  trees  generally  lay  pointing  to  the  northeast  and  north  on  the 
east  side  of  the  center  lying  across  the  track  from  east  to  west  along  the  center  and 
on  the  west  side  pointing  to  the  WSW.  and  SE.  There  was  no  portion  of  the  track 
where  a  well-developed  whirl  was  not  evidenced  by  the  destruction.  Hardly  a  tree 
or  hmb,  unless  partially  rotten,  but  what  bore  some  evidence  of  beino-  twisted 

Upon  reaching  the  high  prairie  the  cloud  pas^  along  the  undulating  surface  for  a 
mile  and  a  half  until  it  reached  the  house  of  John  Daly,  standing  a  considerable  dis- 
tance west  of  the  storm's  center,  which  it  unroofed,  and,  in  like  manner,  the  house  of 
Mr.  Encson  one-fourth  mile  to  the  northeast.  Both  houses  stood  upon  ground  below 
the  general  level  yet  not  really  in  a  ravine.  A  horse  belonging  to  the  last-named  farmer 
and  picketed  out  upon  the  praine  near  the  storm's  center,  was  carried  up  into  the  air 
m  all  probability  a  considerable  distance,  as  nearly  every  bone  was  broken  when  it 

The  tornado  now  lifted  from  the  ground,  which  presented  nothing  in  its  topo^r- 
graphy  materially  difiermg  from  that  already  passed  over  since  leavin.^the  creek  and 
continued  a  direct  northeast  course  over  a  section  of  the  prairie  verv  thinly  inhabit- 
ed. A  few  inconsiderable  out-buildiugs  were  overturned,  but  no  damage  of  imnor- 
tance  was  committed  Upon  reaching  the  head  of  Swede  Creek,  5  miles  northeast  of 
1^  orth  Otter,  the  small  house  of  a  Bohemian  standing  upon  a  slight  rise  of  ground  was 
blown  down  but  not  torn  to  pieces.  Four  miles  further  to  the  northeast  the  storm 
fn^^^  ''^  R '''^  ^^^'^  Timber  Creek,  where  the  stables  and  out-buildings  belonrring 
to  Albert  Beeckman  were  demolished,  the  funnel  passing  within  two  or  three  hundred 
feet  of  them  to  the  west,  but  still  ahove  the  ground.  At  both  of  these  creaks  the  timber 
even  m  the  lowest  parts  of  the  bottoms,  was  not  destroyed  as  heretofore ;  only  the  tons 
and  an  oecasional  trunk  were  found  twisted  or  broken  off,  showing  that  the  funnel 
had  not  dipped  downward,  but  remained  at  the  same  level  as  upon  the  high  prairie 
The  manner  .in  which  the  buildings  were  destroyed  also  indicated  the  existence  of  the 
cloud  above  the  surface.  In  every  instance  they  were  either  simply  unroofed  or  ton- 
pled  over  and  crushed  m  falling,  and  the  mris  without  an  exception  was  thrown  in 
the  direction  m  which  the  storm  was  moving.  txuuwn  m 

Another  important  fact  was  the  existence  Sf  only  one  current  of  air,  in  these  cases 
of  destruction,  following  m  the  wake  of  the  cloud  from  the  southwest.  The  atmos- 
phere was  generally  very  quiet  as  the  cloud  came  up,  followed  as  it  passed,  by  a  loud 
roar  and  a  swift  rush  of  the  air  as  through  a  vacuum,  not  disturbiiig,  however,  the 
lightest  article  outside  of  its  naiTow  path  of  from  60  to  100  feet 

rnnn^^'^l'^J^'^r  f  northeast,  the  tornado  crossed  the  line  of  Marshall 

51  of'T/  •  ^f'^'^f  ^^'^'^'^  of  Nathan  Wentworth,  situated  SO  rods  south- 
west of  the  point  where  the  ground  began  to  descend  to  Game  Fork  Creek.  The 

i^xtivoTfnT^f  M    w'""?*^  ''fH''  *^  ^^'^  '^^'l  ^i'i'''^      V^^^  «f  destruction, 

to  the  NE.  and  N        ^^^^^^^h's  a  school-house  was  unroofed  and  the  debris  carried 

hi^JnrS'"  ffj''''  "Ti?'f  of  a  mile  wide,  but  the  cloud  is  still  upon  the 

^+         ?  ^'^''^f     Edward  Wentworth,  Gavin  Reed,  Robert  Reed,  andWeslv 
Sr  Creel  in       FNF  "  ^"^^^^        ^^^^■^"^  ^'^'^  Creek  from  t' m^ 

HardW  An^.Tc.-^  '^'^^^  fairly  ground  into  pieces. 

Thff  mnP^  oTl  *T  long  was  left  near  the  foundation  of  any  of  the  bui  dings, 
at  the  boflnfr,  i^r'^'-.f'^'^  tho  high  "divide"  to  the  "draw"  perceptibly  widened 
fl«  L  ^"t'  ^""^^^  swooping  downward  at  once,  it  drew  the  build- 

lelv  24  frS  ^Un^^""  ^  *f  ^^^""^  ^^'^"^  Pi««««-  The  house  of  Robert  Reed, 
withOT??t  fiffA  1  •'''^f/'l"  stories  high,  was  lifted  up  as  easily  as  a  feather,  and 
who  wastitbS  k^^^w''?!*^^*™^^'-.!,^'?  "^^'"^^^  "  ^l"^*^'  ^efor-^  Mr.  Reed, 
The  lTon«rhi^.  rJ  ?i  danger  the  building  had  risen  a  height  of  25  feet  or  more 

SSt^rfor^lTl  .wi''-''T^^°P-;l'^  darkness  and  not  knowing  what  had  happened,  he 
Sout  uno^ffC  '  t^'^J^^^g/*  ti'^o  ma,ke  good  his  escapl,  when,  instead  of  step- 
himself  severely    ^         '  ^^^ected,  he  fell  the  above  named  distance,  injiu-ing 

th?ckarest^o'l°iZ.n^''  "draw"  the  timber  was  torn  in  a  dreadful  manner,  but  leaving 
buHd  nt  of         M  ^  existence  of  the  characteristic  whirl.    The  large  framS 

52  cfrrLd  7;  rods  west  of  the  storm's  center,  was  torn  to  pieces^nd  the 
timber?  ""^  ^""^^         instantly  killed  by  a  falling 

tothe  NNe"^  oTJfZIn ''JifV^''  "  t^T'^'l'  ^'''^  ^'^^'"'''^  "^•''^  ^  r'^^ge  '^^""t  75  feet  high 
dif'^  JI^3^Z^^T^T^  houseof  Mr.  Moses,  but  not  otherwis^injuring  it.  For  tSe 
(listauce  of  120  rods  It  continued  its  course  upon  the  high  ffround  whoS  it  reached 
r:al\7GToFo^l^C^^^^^^^  ^W.,  down^^FchitatsLdfoJ^ab^^^^^^^^^ 

Mi  ler  at  Z  foot  nff'  "ff^^  ^descent  of  175  feet,  destroying  the  house  of  Mrs. 
iviiiier,  at  tiie  foot  of  the  bluff.    Hard  v  a  vestio-e  of  the  bu  Idino-  vmim-nf>rl  Tim 

aXttc'eTf  treet-iS  '^^f      Y  '""^"^  its  us-nrnfo^an^v^^^^^^^^ 

Creek  rclu2?  of  ii,^  '"'^''^'^''^^  ^^'^^  southern  bank  of  Game  Fork 

crecif,  a  cluster  of  small  houses,  occupied,  respectively,  by  Mi-s.  Brown,  Henry  Wilson, 


REPOET  OF  THE  CHIEF  SIGNAL  OFFICEE. 


1021 


John  Casey,  and  George  Martin,  were  completely  leveled  to  the  ground.  Mrs.  Martm 
was  killed'  by  the  falling  timbers.  Martin's  house  stood  on  the  extreme  eastern  edge  ot 
the  storm's  center  and  Casey's  on  the  extreme  western  edge,  one-half  mile  apart.  The 
dSbris  from  the  former  was  carried  to  the  NE.,  ]Sr.,and  NW.,  and  of  the  latter  to  the  W., 
SW.,  and  SE.  Mrs.  Brown's  house  stood  east  of  the  storm's  center  45  rods,  and  the  debris 
was  carried  to  the  NE.  and  N.  ,        ,    .     t.-  ,       i  ic  i     on  -c  +  ■+\, 

Mr  Wilson's  heavy  log  house  one  and  a  half  stones  high,  and  15  by  30  teet,  witn 
a  monster  stone  chimney  on  the  west  end,  occupied  the  center  of  the  storm  s  track. 
It  was  partially  lifted,  then  thrown  to  the  ground,  and  finally  carried  away,  piece  by 
piece  There  were  thirteen  persons  in  the  house  at  the  time,  mostly  small  children, 
not  one  of  whom  received  a  serious  injury.  The  storm  is  now  in  the  midst  of  the  heavy 
timber  Uning  the  banks  of  Game  Fork  Creek,  where  it  spread  out  nearly  a  mile  m  width, 
but  the  path  of  greatest  destruction  only  averaged  about  80  rods.  The  creek  was  first 
encountered  where  it  made  an  abrupt  bend  to  the  northeast.  It  flows  trom  JN  W.  to  bh.. 
up  to  this  point,  when  it  bears  li  miles  to  the  north  in  making  one  mile  to  the  east. 
Over  this  portion  of  its  course  the  storm  followed  the  stream  closely,  i  he  eastern 
bank  forms  the  highest  bluffs  in  the  snrrouuding  county,  rising  abruptly  over  200  feet, 
while  the  western  side  spreads  out  into  a  very  fertile  valley,  one-fourth  to  one-half 
mile  in  width,  and  but  slightly  raised  above  the  bed  of  the  stream.  Along  the  west- 
em  border  of  the  valley  the  surface  gradually  rises  60  to  80  feet  to  the  high  rolling 
prairie  beyond.  This  valley,  running  to  the  northeast  U  miles,  opens  mt-o  the  still 
broader  and  more  beautiful  valley  of  the  Big  Blue,  stretching  out  from  north  to  south 
a  distance  of  from  4  to  5  miles.  That  portion  of  this  rich  and  fertile  valley  bounded 
on  the  south  by  Game  Fork  Creek,  on  the  north  and  east  by  the  Big  Blue  River,  and 
ton  the  west  by  a  high  "  divide,"  foraied  the  site  of  ill-fated  Irvmg,  a  very  pleasant 
and  thriviu"-  village  of  300  inhabitants.  There  were  only  three  openings  to  this 
natural  amphitheatre  (3  miles  long  by  2  wide),  one  from  the  southwest  by  way  of 
Game  Fork  Creek,  and  the  other  two  from  the  northwest  and  southeast,  by  way  ot  tfie 

Goin^^'back  to  the  funnel  cloud  where  we  left  it  at  its  entrance  upon  Game  Fork 
Creek,  we  find  that  it  followed  the  bed  of  the  stream  very  closely,  hugging  the  eastern 
bluffs  with  such  tenacity  that  it  ripped  up  nearly  every  tree  along  their  sides  and 
withered  the  tough  prairie  grass.  Persons  who  watched  its  progress  along  this  por- 
tion of  its  track  stated  that  the  demoniac  fury  of  the  cloud  was  appalhng;  whirhng 
with  most  frightful  rapidity,  the  intense  black  column  would  at  times  seem  to  level 
the  whole  bluff  as  it  disappeared  from  view  within  the  huge  rolling  mass  of  dark- 
ness The  eastern  bank,  covered  with  a  luxuriant  growth  of  timber,  would,  as  tfie 
cloud  moved  along,  successively  emerge  from  its  awful  baptism  swept  clean  to  the 
soil  While  this  terrific  manifestation  of  force  was  going  on  along  the  stream,  west- 
ward over  the  valley,  a  distance  of  60  rods,  only  a  gentle  wind  was  experienced. 

The  first  house  destroyed  on  the  creek  bottom  was  Mrs.  Brumbell's,  standing  on  tne 
western  bank,  not  more  than  100  feet  west  of  the  storm's  center.  All  that  was  lett  ot 
the  building,  18  by  20  feet,  and  one  and  a  half  stories  high,  were  five  or  six  of  the 
foundation  stones  and  part  of  an  old  stove.  The  remainder  of  the  house  might  have 
been  found  anywhere  on  the  bluffs,  valley,  or  about  the  village  beyond.         ,     ,  „ 

At  the  distance  of  a  quarter  of  a  mile  to  the  northeast,  close  to  the  western  bank  ot 
the  creek  and  in  a  Uttle  depression  forming  one  of  the  irregularities  of  the  creek  s 
bank  stood  the  small  house  of  Mr.  Buckmaster;  not  one  vestige  remained  to  mark  its 
former  resting  place.  The  debris  was  swept  into  the  vortex  to  the  east  and  carried  no 
one  knew  where.  Of  course  it  required  but  comparatively  a  small  manifestation  ot 
force  to  destroy  the  frail  building,  as  it  was  diminutive  and  loosely  put  together.  But 
this  condition  made  it  all  the  worse  for  the  ill-fated  family  within,  consisting  of  the 
parents  and  four  children.  Mr.  Buckmaster  was  left  upon  the  ground  near  the  toun- 
dation  with  fragments  of  his  pants  and  shirt  hanging  to  him,  and  dangerously  wounded. 
One  of  the  girls  was  carried  30  rods  to  the  east,  another  40  rods  to  the  south,  another 
25  rods  to  the  northwest,  and  the  last,  35  rods  to  the  northwest.  The  mother  was 
carried  northeast  45  rods.    Each  one  of  the  last  five  were  found  dead  and  perfectly 

^^IfthSpSthe  creek  turns  directly  to  the  east,  the  high  bluffs  now  forming  tho 
south  bank,  and  the  cloud  which  had  followed  its  course  for  li  miles  while  the  creek  ran 
to  the  northeast,  now  left  it  at  the  southwest  gateway  to  the  town ,  and  started  across  the 
flats  for  the  latter  one  mile  to  the  northeast.  The  first  house  encountered  as  it  lett  the 
creek  was  the  stone  building  of  Mr.  Ambrose  Ship,  standing  45  rods  southeast  ot  the 
storm's  center.  The  building  was  unroofed  and  the  dSbria  carried  to  the  northwest.  iJi- 
rectly  opposite  Mr.  Ship's,  to  the  west,  stood  the  large  stone  house  of  Rev.  Mr.  Gnftiths, 
Presbyterian  minister  at  Irving.  The  kitchen  on  the  west  side  of  the  house  was  un- 
roofed; the  cupola  and  part  of  the  roof  of  the  main  building  were  also  carried  away. 
The  dJbru  from  the  former  lay  to  tho  southwest  and  southeast,  while  that  of  the  latter 
lay  to  the  northeast.  The  house  stood  on  the  .extreme  western  edgeof  the  s.ormspatn, 
whose  width  was  now  about  three-quarters  of  a  mile.    These  two  houses  stood  at  the 
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very  entratfce  to  tlie  valley  of  the  Game  Fork,  soutli  west  of  Irviag.  The  funuel-cloud 
narrowed  its  path  of  destruction  about  one-half  after  leaving  this  point.  I  will  now 
commence  to  number  the  houses  that  were  destroyed  within  the  city  limits  of  Irvino- 
m  the  order  in  which  the  storm  severally  met  them.  These  numbers  will  also  appear 
upon  the  map  of  the  city  accompanying  this  report.  No.  I,  or  that  owned  by  Mr.  John 
Gale,  situated  -M  rods  northeast  of  Mr.  Ship's,  and  about  the  same  distance  southeast  of 
the  storm's  center,  was  unroofed  and  the  walls  torn  down  to  the  first  story  The  debris 
was  carried  to  the  northeast  and  north.  It  was  a  very  old  building  and  considerablv 
out  of  repair.  Mrs.  Gale's  baby  was  carried  out  of  the  house  into  a  wheat-lield  to  the 
northeast,  a  distance  of  30  rods,  and  a  little  girl  carried  east  into  a  small  ravine,  distant 
28  rods.  Four  otiier  members  of  the  family,  including  the  father  and  mother  were 
carried  to  the  east  at  distances  varying  from  10  to  15  rods,  and  their  clothino-  torn  into 
shreds  and  partially  stripped  from  their  bodies.  ° 

No.  II,  Mr.  Gallop's  house,  stood  within  the  path  of  the  storm's  center.  Size  16  by  28 
and  one  and  a  half  stories  high,  with  an  addition  to  the  south  12  by  14  and  one  story 
high.  The  entire  house  was  lifted  up  bodily,  containing  the  family  of  five  persons,  to  a 
height  ot  about  20  feet  above  the  ground,  without  so  much  as  removing  the  chimney  It 
was  then  carried  125  feet  to  the  northeast,  when  it  was  twisted  into  pieces  and  the  de'bris 
scattered  to  the  ENE.  and  NW.  The  family  came  down  to  the  ground  upon  the  lower 
floor  as  it  fell  out,  while  the  upper  portion  of  the  house  was  carried  away  above  their 
heads.  This  was  evideuced,  aside  from  their  own  testimony,  by  the  fact  that  most 
ot  their  wounds  were  upon  the  scalp,  or  running  from  the  neck  over  the  head  The 
mother  was  carried  into  a  corn-field  40  rods  to  the  northeast,  two  of  the  children  20 
rods  to  the  east,  and  the  father  and  one  child  15  rods  to  the  norbheast.  All  were 
uearly  stripped  of  their  clothing  and  covered  with  black  mud,  but  none  killed.  The 
cloud  was  now  traversing  the  southern  skirts  of  the  town  along  the  open  flats,  which 
course,  had  it  been  maintained,  would  have  saved  the  trembling  inhabitants  and  their 
valuable  property  from  the  terrible  destruction  soon  to  follow.  Its  course  was  ENE 
sweeping  along  above  the  ground  for  a  distance  of  1|  miles,  when  the  new  and  costly 
buildings  (No.  Ill)  of  Captain  Armstrong  were  reached,  standing  a  little  west  of  the 
storm  s  center.  The  house  was  a  large  two-story  structure  with  mansard  roof,  and 
with  the  barn,  cost  $9,000.  The  former  was  first  struck  by  the  wind  from  the  Aorth- 
east  and  turned  completely  over  to  the  southwest,  when  it  was  torn  to  pieces  and  the 
debris  carried  to  the  southeast  and  east  from  one-fourth  to  three-fourths  of  a  mile 
Ihe  .barn,  100  feet  southwest  of  the  house,  was  destroyed  in  a  similar  manner  and  in 
an  probability  by  the  same  cuiTent,  which  continued  its  whirl  to  the  left,  as  the  debris 
ot  the  house  was  carried  to  the  south,  soutlieast,  and  east.  A  new  and  heavy  lumber 
wagon  loaded  with  1,000  feet  of  lumber,  standing  halfway  between  the  house  and 
barn,  w-as  carried  away  and  no  trace  found  of  it.  A  new  top  buggy  near  bv  was 
completely  wrecked,  and  portions  of  it  scattered  along  the  track  for  half  a  mile. 
Many  were  the  curious  freaks  of  the  storm  at  this  house,  which  space  will  not  permit 
me  1^0  relate.  Letters  from  Captain  Armstrong  were  found  on  the  farm  of  Mr.  Frank 
Jiard  seven  miles  to  the  northeast.  Lightning  rods  and  wire  fencing  were  wound  into 
balls  or  twisted  into  ropes.  Tinware,  cutlery,  stove-pipes,  harnesses,  and  furniture 
were  orokeii  and  twisted  m  every  conceivable  manner.  Not  an  article  of  value 
tfiroughout  the  entire  large  house  remained  in  a  serviceable  condition,  or  within  150 
yards  oi  the  foundation.  Everything  was  swept  clean  to  the  bare  stone  walls.  Cap- 
tain Armstrong  estimates  the  time  occupied  in  the  destruction  at  not  more  than  ten 
seconds;  it  was  the  result  of  years  of  careful  saving  and  hard  labor  utterly  annihi- 
lated m  an  instant. 

rAT!;^?vf ''oJ^  "r/o^i'^T  t'L°,\''*  ^°  embracing  the  bam  of  Mr.  W.  J.  Williams 

^l*^*^^!,*  a?.^*f*  Armstrong's  house,  escaping  the  former's  resi- 

weTn  ^1     °l'i*  ^^^^  a"^^  the  debris  carried  to  the  south- 

west  and  southeast. 

nnvtwT*'^  f^'^  Tliompson  (No.  V)  were  now  reached,  standing  35  rods 

nm/'^pInnVS  storm's  center  and  40  rods  ENE.  of  the  barn  just  destroyed.  The  roof 
len vfnfi  ,1     7  ^^"^  ''""'^'^  '^'^^''^  ''•'^'''''^  '-^^^a.V  to  the  southwest  and  southeast, 

eiftirelv!rprnnl'f  1  i"*"^  'i^??'  foundation,  while  the  barn  65  feet  to  the  south  was 
iTst  biTk?f,r  W*"    ''V'^  *  f  f       ^^''"^^^  southeast  and  east.    This  was  the 

TT,P     n?^i  1    ^""'^  will  term  the  first  Irving  storm. 

Rf.ntWin,fi  "'^  iiow  swept  on  a  mile  and  a  half  over  the  valley  beyond  the  town, 
St  al^^.^/™  f ''".'^  toasting  off  small  trees  until  it  reached  the  Big  Blue  River  at  a 
Kk  the  Ln  v^W  '"""/'^'i  ?i  f  ^^'S,^  ^"^^S-^-  I"  crossing  the  river  the  cloud 
?nrne^  tr^n^l}^^  '''"""l^'^  ^        «^  "^a"!^.  ^siug         75  to  150  feet,  aud 

JriiSd  bo^flv ]•  ^  tlie  bridge  s'quarefy  from  the  south,  which 

coSe^vS^^^^^^  two  stone  piers  and  one  abutiucnt  and  dashed  int..  th.>  ri^or.  So 
,-t  3  I  ■^'^Peless  ruin  was  the  huge  mass  of  iron  rods  n  n,l  s(  ri  n,.  ,-,-.  (  hat 

of  tClo,L  ^i^P^w  ^  from  view  in  a  few  feet  oi:  water,  excpi  s.  v.-ral  ,m„1s  ,,1  some 
ot  the  long  rods  that  reached  out  upon  the  shore.  Tlio  sunorsi  nid  u.v  ivsi,  ,!  ui.on  'i 
heavy  stone  abutment  at  the  east  U  and  upon  two  ^cm^  pic^  HsIng  ^^ilct  .IboVo 
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very  entran'ce  to  the  valley  of  the  Game  Fork,  southwest  of  Irving.  The  funnel-cloud 
narrowed  its  path  of  destruction  about  one-half  after  leaving  this  point.  I  will  now 
commence  to  number  the  houses  that  were  destroyed  within  the  city  limits  of  Irving 
in  the  order  in  which  the  storm  severally  met  them.  These  numbers  will  also  appear 
upon  the  map  of  the  city  accompanying  this  report.  No.  I,  or  that  owned  by  Mr.  .John 
Gale,  situated  20  rods  northeast  of  Mr.  Shii^'s,  and  about  the  same  distance  southeast  of 
the  storm's  center,  was  unroofed  and  the  walls  torn  down  to  the  first  story.  The  d^hi-is 
was  carried  to  the  northeast  and  north.  It  was  a  very  old  building  and  considerably 
out  of  repair.  Mrs.  Gale's  baby  was  carried  out  of  the  house  into  a  wheat-field  to  the 
northeast,  a  distance  of  30  rods,  and  a  little  girl  carried  east  into  a  small  ravine,  distant 
28  rods.  Four  other  members  of  the  family,  including  the  father  and  mother,  were 
carried  to  the  east  at  distances  varying  from  10  to  15  rods,  and  their  clothing  torn  into 
shreds  and  partially  stripped  from  their  bodies. 

No.  II,  Mr.  Gallop's  house,  stood  within  the  path  of  the  storm's  center.  Size  16  by  28, 
and  one  and  a  half  stories  high,  with  an  addition  to  the  south  12  by  14  and  one  story 
high.  The  entire  house  was  lifted  up  bodily,  containing  the  family  of  five  persons,  to  a 
height  of  about  20  feet  above  the  ground,  without  so  much  as  removing  the  chimney.  It 
was  then  carried  125  feet  to  the  northeast,  when  it  was  twisted  into  pieces  and  the  debris 
scattered  to  the  ENE.  and  NW.  The  family  came  down  to  the  ground  upon  the  lower 
floor  as  it  fell  out,  while  the  upper  portion  of  the  house  was  carried  away  above  their 
beads.  This  was  evidenced,  aside  from  their  own  testimony,  by  the  fact  that  most 
of  their  wounds  were  upon  the  scalp,  or  running  from  the  neck  over  the  head.  The 
mother  was  carried  into  a  corn-field  40  rods  to  the  northeast,  two  of  the  children  20 
rods  to  the  east,  and  the  father  and  one  child  15  rods  to  the  northeast.  All  were 
nearly  stripped  of  their  clothing  and  covered  with  black  mud,  but  none  killed.  The 
cloud  was  now  traversing  the  southern  skirts  of  the  town  along  the  open  flats,  which 
course,  had  it  been  maintained,  would  have  saved  the  trembling  inhabitants  and  their 
valuable  property  from  the  terrible  destruction  soon  to  follow.  Its  course  was  ENE., 
sweeping  along  above  the  ground  for  a  distance  of  1|  miles,  when  the  new  and  costly 
buildings  (No.  Ill)  of  Captain  Armstrong  were  reached,  standing  a  little  west  of  the 
storm's  center.  The  house  was  a  large  two-story  structure  with  mansard  roof,  and, 
with  the  barn,  cost  $9,000.  The  former  was  first  struck  by  the  wind  from  the  north- 
east and  turned  completely  over  to  the  southwest,  when  it  was  torn  to  pieces  and  the 
debris  carried  to  the  southeast  and  east  from  one-fourth  to  three-fouiths  of  a  mile. 
The  barn,  100  feet  southwest  of  the  house,  was  destroyed  in  a  similar  manner  and  in 
all  probability  by  the  same  current,  which  continued  its  whirl  to  the  left,  as  the  debris 
of  the  house  was  carried  to  the  south,  southeast,  and  east.  A  new  and  heavy  lumber 
wagon  loaded  with  1,000  feet  of  lumber,  standing  halfway  between  the  house  and 
barn,  was  carried  away  and  no  trace  found  of  it.  A  new  top  buggy  near  by  was 
completely  wrecked,  and  portions  of  it  scattered  along  the  track  for  half  a  mile. 
Many  were  the  curious  freaks  of  the  storm  at  this  house,  which  space  will  not  permit 
me  to  relate.  Letters  from  Captain  Armstrong  were  found  on  the  farm  of  Mr.  Frank 
Bard  seven  miles  to  the  northeast.  Lightning  rods  and  wire  fencing  were  wound  into 
balls  or  twisted  into  ropes.  Tinware,  cutlery,  stove-pipes,  harnesses,  and  furniture 
were  broken  and  twisted  in  every  conceivable  manner.  Not  an  article  of  value 
throughout  the  entire  large  house  remained  in  a  serviceable  condition,  or  within  150 
yards  of  the  foundation.  Everything  was  swept  clean  to  the  bare  stone  walls.  Cap- 
tain Armstrong  estimates  the  time  occupied  in  the  destruction  at  not  more  than  ten 
seconds ;  it  was  the  result  of  years  of  careful  saving  and  hard  labor  utterly  annihi- 
lated in  an  instant. 

The  track  now  widened  out  to  80  rods,  embracing  tlie  barn  of  Mr.  W.  .J.  Williams 
(No.  IV),  about  fiOO  feet  ENE.  of  Mr.  Armstrong's  house,  escaping  the  former's  resi- 
dence by  about  70  feet.  The  barn  was  torn  down  and  the  debris  carried  to  the  south- 
west and  southeast. 

The  house  and  barn  of  Mr.  Thompson  (No.  V)  were  now  reached,  standing  35  rods 
northwest  of  the  storm's  center  and  40  rods  ENE.  of  the  barn  just  destroyed.  The  roof 
and  second  story  only  of  the  house  were  carried  away  to  the  southwest  and  southeast, 
leaving  the  first  story  upon  the  foundation,  while  the  barn  G5  feet  to  the  south  was 
entirely  demolished  and  the  debris  carried  to  the  southeast  and  east.  This  was  the 
last  building  destroyed  in  the  town  by  what  we  will  term  the  first  Irving  storm. 

Ihe  funnel-cloud  now  swept  on  a  mile  and  a  half  over  the  valley  beyond  the  town, 
scattering  fences  and  twisting  oif  small  trees  until  it  reached  the  JBig  isiuo  River  at  a 
point  about  800  feet  south  of  the  large  iron  bridge.  In  crossing  the  river  the  clou.l 
struck  the  heavily  wooded  bluffs  on  the  eastern  bank,  rising  from  75  to  150  foot,  and 
^"™.f\immcdiately  up  the  river,  striking  the  bridge  squarely  from  the  south,  whidi 
it  iittea  bodily  Irom  two  stone  piers  and  one  abutment  and  dashed  into  th(>  riv(M\  80 
completely  twisted  intoshapelessrniu  was  the  huge  mass  of  iron  rotls  and  slrin-Ti-s  lhat 
it  entirely  disappeared  from  view  in  a  few  feet  of  water,  exce-nl-  s,-.v,Tnl  .■n,i,s'',.r  sonio 
ot  the  long  rods  that  reached  out  upon  the  shore.  Tlio  suiKuslnic) mv  icsu  d  inioii  a 
heavy  stone  abutment  at  the  east  end  and  upon  two  stone  piers  rising  22  feet  above 
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tlio  Tvater,  one  in  the  center  and  tlie  other  at  the  western  extremity  of  the  first  iron 
span.  From  this  pier  to  the  western  hank  of  the  river,  140  feet  a  wooden  trestle  work 
completed  the  structure.  Thirty  feet  of  the  eastern  end  ot  this  trestle  was  earned 
away  with  the  iron  spans  and  deposited  in  the  river  Where  the  wooden  portion 
separated,  timhers  10  to  15  inches  square,  fastened  with  heavy  iron  holts,  were  hroken 
asunder  a's  if  they  had  been  but  pipe  stems.  The  iron  portion  ot  the  bndge  consisted 
of  two  spans  of  125  feet  each,  and  four  chords  with  a  rise  of  18  feet  weighing  27  tons 
to  the  chord.  Several  of  the  large  iron  rods  2i  inches  in  diameter,  sticking  out  of  the 
water  upon  the  sandy  beach,  were  found  broken  square  m  two.  Smaller  ones,  and 
broad  flat  strips  of  iron,  were  twisted  into  fantastic  shapes  So  easily  and  yet  com- 
pletely was  the  great  structure  lifted  from  its  foundation  that  but  two  of  the  top  stones 
iere  moved  from  the  eastern  pier,  and  none,  not  even  the  mortar  or  cement,  from  the 
abutment  and  other  pier.  This  was  perhaps  the  most  terrific  manitestation  of  force 
recorded  in  any  of  the  storms.    The  structure  was  built  a  few  years  since  at  a  cost  to 

*^The  doud'low^paSed  up  the  river,  following  the  bend  to  the  north  and  northwe^st 
for  a  distance  of  about  1,200  feet,  when  it  reached  a  small  "  draw  "  from  250Ho  300 
feet  wide,  cutting  up  through  the  blufi-s  to  the  east  and  reaching  the  high  prairie 
bevond  Up  this  opening  the  clouA  ascended  with  terrible  fury,  uprooting  and  break- 
ing off  large  oaks  and  hickories  18  inches  to  3  feet  in  diameter,  and  plowing  up  the 
eafth  in  dtep  furrows.  At  the  head  of  the  "  draw and  265  feet  east  from  the  hue 
of  steepest  Lcent,  stood  the  house  of  Mr  J.  C.  Ward  occupied  by  liis  daug^^^^ 
and  her  family.  Over  this  building  the  cloud  raised,  shaking  it/ejOTely,  but  not 
overthrowing^  it.  The  doors  and  windows  were  blown  open  and  out  of  the  house,  fol- 
lowed by  the  furniture  and  bedding,  and  the  rooms  were  filled  with  de^se  black  smoke 
and  flying  debris.  While  passing  up  the  river  the  cloud  confaned  itself  almost  entirely 
within  thf  opposite  shores  (varying  in  their  width  apart  from  300  to  400  feet)  reaching 
It  occasionally  into  the  timbei-  on  either  side  from  30  to  50  feet  As  it  left  the  bridge 
(so  related  a  fisherman  living  upon  the  western  bank,  and  m  clear  view  of  the  whole 
scene  ft  backed  up  the  water,  exposing  to  view  the  bed  of  the  stream  m  f^^^^f^V^^^^^^ 
Where  the  cloud  left  the  river,  shells  and  smoothly  washed  stones  were  found  high  up 
on  the  bluffs,  which  must  haVe  been  brought  from  the  river  bottom  These  shells 
and  stones  were  picked  up  by  Mr.  J.  C.  Ward  and  other  citizens  of  the  town.  George 
Wilson,  a  very  intelligent  little  fellow  of  twelve  summers,  standing  near  his  home  m 
the  eastern  part  of  tL  town,  three-fourths  of  a  mile  from  t^Vt'o^s''  Sfe  waSr 
father  to  come  and  see  the  water,  as  it  was  "  way  above  the  tree  tops.'  Tlie  wa^er 
must  have  been  raised  a  considerable  height  in  order  to  have  been  seen  from  the  town, 
as  the  western  bank  was  lined  with  a  heavy  growth  of  timber.  ,        ,    -  , 

We  have  now  finished  the  course  of  the  firsl  storm  and  only  true  tornado  that  visited 
Irvine  The  second  storm,  which  came  about  one  hour  later,  presejited  pecuharities 
not  cfmmon  to  tornadoes,  but  a  strange  commixture  of  the  straight  hurricane  and  the 
whiriwind.  After  describing  the  destruction  of  the  second^  storm  we  wiU  proceed  to 
compare  relative  directions,  velocities,  appearances,  and  widths  of  tlie  two  storms 

Storm  No.  II  came  from  the  northwest  down  the  valley  of  the  Big  Blue,  another 
natural  gateway  leading  into  the  broad  valley  surrounding  the  town.  It  ^iji  "e 
found  uplu  reference  to  the  "  Waterville  Tornado  "  that  a  heavy  westerly  ^md,  doing 
considerable  damage,  prevailed  at  Waterville  and  Blue  Springs,  eight  miles  to  the 
Zt  iwest,  at  about  6  p.  m.,  just  previous  to  the  formation  of  the  ^^^^^^f ''^  .^^^f.  f^^Yhl 
miles  west  of  the  former  place.  This  current  passed  eastward  to  Irving,  reachmg  the 
town,  after  the  first  storm  had  disappeared  on  the  high  prairie  beyond  the  nver  In 
the  wake  of  the  first  tornado  a  warm  southeriy  current  passed  over  the  town,  accom- 
panied by  rain.  The  sun  now  partially  exposed  beneath  the  heavy  clouds  hning  the 
lestlvn  horizon,  threw  its  warm  rays  upon  the  terror-stricken  "'l^'-^J^^^t^^^^^^^^^^^ 
this  welcome  invitation,  assuring  them  as  they  thought,  of  peace  and  protection, 
eijed  from  their  cellars  and  "dug-outs"  to  witness  the  destruction  akeady  commit- 
ted relieve  their  sufi^ering  neighbors.  Hardly  had  the  people  recovered  from  the 
first  shock,  when  there  appeared  in  the  west  a  cloud  of  inky  blackness  and  enormous 
Smensions,  presenting  a  square  front  of  apparently  two  miles  m  ^if  J,  ^^^^  a  perpen- 
dicular height  from  earth  to  sky.  It  moved  along  slowly,  but  with  the  most  incon- 
ceivable majesty  of  force,  apparently  annihilating  everything  withm  its  reach^ 
funnel-shaped  cloud  was  noticed  during  its  passage  through  the  .  .^^^  but  littio 
commotion  or  tumbling  of  the  clouds.until  it  commenced  ^t«,7°ri^.«"e"^^^^^ 
upon  the  farm  of  Mr.  Preston,  one  mile  northwest  of  the  city  which  it jeaclij^cl  abo^^^ 
6.20  p.  m.  His  buildings  were  only  partially  destroyed,  as  tliey^e^e  situated  on  t  e 
western  edge  of  the  storm,  on  a  rise  of  ground  above  the  valley,  yet  i^ot  upon  t  e 
high  prairie    From  t^"  +-       /i„ffr,coio=a  tnwn  tbere  was  nothme  but  a  wide 

sweep  of  prairie  grass, 


high  prairie.    From  this  point  to  the  defenseless  town  there  was  nothing^ 

■^'S"  i   „  town  is  now  reached  and  as  the  awful  cloud  starts  upon  its 

'    ■  r  of  eighteen  houses 
iarly  all  were  swept 

to  aeTartrrnl"erribie  ni^^lM  the l^iris  c^din  one  general  direction  eastward. 


^rilE^mition^oFd^atrandd^^^^^^^^ 

and  other  buildings,  within  a  radius  of  less  than  haH  a  mile.    Nearly  all  were  swept 
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2^.1  J-^"*  ll°"'^:S^^^'\°«'^?^tered^  George  Bowdish  and  Mr.  Johnson,  No  I 

fw^  ;  ^1  ^®  '^f  the  former  was  carried  to  the  southeast  and  the  lattei  to 
the  east  The  cloud  now  spread  out  to  the  south,  embracing  the  Seminarv  No  III  ^  nd 
two  small  tenement  houses,  Nos.  IV  and  V  still  further  to  t&  south  and  west  Thet^t 
ter  were  simply  unroofed,  the  debris  being  carried  to  the  east  Tl,7^«pmfnL  i" 
sTo^ieTht".°'nt'i.^^fi  Charles  Preston,  las  a  farge'  1^ ^Lcfurt'rS rhaff 
stones  high  It  was  first  struck  on  the  northwest  corner,  carryincr  awav  a  nortinr^  of 
^olfM  P°*^  -Jei^o  /shmg  the  south  and  west  walls,  the  dehris  foi^Arthe  southeast 
Says  Mr  Preston  '  Our  lirat  sensations  upon  the  contact  of  the  storm  were  a?t  Wb 
i^^f  W*^n7tM  ^""^  Pfked  up,  violently  shaken,  and  then  serd^wn  a^in  '^^^^ 
next  instant  the  doors  and  windows  were  broken  in,  the  furniture  whirled  around  fhl 
room  and  broken  in  pieces,  and  I,  standing  in  the  east  loom  piS^  ur^^ 
around  and  earned  through  the  folding  doors  into  the  main  schoo  room  to  thl  west 
and  laid  upon  the  floor  uninjured.  The  same  instant  the  south  ^nci  rth^  buikW 
was  carried  away  and  most  of  the  roof  disappeared.  Uporrisi^  fSm  the  flloi  f 
found  my  clo  hmg  torn  into  shreds,  but  not  a  bruise  upon  my  body^  WhHe  in  the  acJ 

ESE.  about  200  jnrt.,  lying  within  a  few  feet  of  eaeh  othorflnd  fotmil  S  Mr, 

8catt;recrfn  two  sti'eS;  to  ti^^^  *°  l^^''^^^  fragments 

the  mother  airfofr  cSdren-  tr.^^^^^^^^^^^ 


stoodtiSrhVu^  LTMe  S^^^^^^^  ^'"t  -       --t  «q"-e, 

and  XIV,  direoth  Tn  the  SZT's  S  fer^^  McC  ary,  and  Leddy,  Nos.  XI,  XII,  XIII 
and  the  most  complete  tnn7hilnf  inn  "       ^^"^  T^^'  ^^^^  ^^'^  ^"^^l 

trfS,ff£ti\s1^ir'- 
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out  upon  the  ground  and  seriously  injured.  A  hired  man  was  carried  from  the  house 
several  rods,  breaking  his  ribs  and  right  forearm.  Mr.  Sheldon'.s  house,  standing 
next,  was  crusLied  to  the  earth  and  afterwards  scattered  in  small  fragments  upon  the 
prairie.  Hardly  any  material  was  left  to  mark  its  former  position.  Both  Mr.  and  Mrs. 
Sheldon  were  carried  a  cousiderable  distance  east  of  the  house  and  very  seriously 
injured.  The  latter  was  completely  divested  of  clothing  and  covered  with  mud.  Miss 
Emma  Sheldon,  a  sister  of  Mr.  Sheldon,  and  twenty-two  years  of  age,  was  carried  to 
the  southeast  about  200  yards,  into  a  low,  wet  piece  of  ground.  Nearly  every  bone 
in  her  body  was  broken,  and  the  flesh  in  many  places  terribly  lacerated  by  flying 
debris.  The  body  was  found  perfectly  nude  and  almost  unrecognizable  from  the  grass 
and  mire  beaten  into  it.  Mr.  Leddy's  house,  the  last  of  the  four,  was  inclosed  by  a 
grove  of  small  cottonwoods  and  a  picket  fence.  The  building  seems  to  have  been 
lifted  out  of  its  surroundings,  carried  over  the  fence  to  the  east,  and  then  destroyed. 
The  fence  on  the  south  was  not  very  badly  wrecked,  but  on  the  east  side  it  was  com- 
pletely carried  away.  The  trees  wijre  stripped  of  every  portion  of  bark  and  foliage, 
looking  as  bare  as  bean-poles.  Wound  around  their  trunks  and  fluttering  from  the 
bare  limbs. were  fragments  of  garments,  strips  of  long  prairie  grass,  and  papers.  On 
the  picket  fence  hung  shreds  of  every  article  of  clothing  common  to  the  household, 
and  within  a  radius  of  30  to  40  rods  lay  portions  of  chairs,  sofas,  bedsteads,  stoves,  tin- 
ware, and  crockery-ware,  mingled  with  shingles,  lath,  studding,  clapboards,  sills,  &c. 

Fifty  rods  SSW.  of  these  houses  stood  the  house  of  Mr.  .las.  Warden,  No.  XV,  another 
hanker  at  Irving.  It  was  vacant  at  the  time.  Size  30  hy  36  feet,  and  two  stories  high, 
with  a  mansard  roof.  The  kitchen  attached  to  the  south  end  was  22  by  39  feet,  and 
one  story  high.  The  main  building  was  carried  hodily  from  the  foundation  to  the 
JSySTE.  a  distance  of  15  feet,  turned  bottom  side  up  and  torn  to  pieces,  and  the  debris 
scattered  aloug  the  track  to  the  northeast  for  half  a  mile.  The  kitchen  was  carried 
bodily  from  its  foundation  30  feet  to  the  ESE.  and  then  dragged  about  18  feet  farther, 
the  top  crushed  over  to  the  east,  and  the  east  side  falling  to  the  ground,  where 
it  remained  unmoved.  The  east  half  of  the  roof  was  carried  east  and  northeast,  for 
half  a  mile.  An  out-house  12  feet  square,  and  standing  south  of  the  kitchen  15  feet, 
was  carried  hodily  100  feet  to  the  east  without  being  torn  to  pieces.  An  east  and  west 
hoard  fence,  45  feet  north  of  the  house,  was  only  blown  down  in  portions,  and  that 
very  irregularly,  as  if  caused  by  the  flying  debris  from  the  house.  Fifty-one  feet  south- 
west of  the  kitchen  stood  the  barn  and  shed,  forming  the  extreme  southern  edge  of  the 
storm's  path.  Both  buildings  were  entirely  unharmed,  except  a  few  shingles  taken 
from  the  roof  of  the  former.  A  north  and  south  hoard  fence  100  feet  west  of  the  house 
had  hut  two  panels  broken  down,  and  the  outside  cellar  door  over  the  west  foundation 
wall  was  not  removed  from  its  position.  Small  fruit  trees  south  and  north  of  the  house, 
from  30  to  50  feet,  were  not  the  least  injured.  This  building  was  said  to  be  perhaps 
the  strongest  in  the  whole  town.  It  was  constructed  with  great  care  and  at  con- 
siderable expense,  particular  attention  being  paid  to  the  frame  and  its  supports,  in 
view  of  the  heavy  winds  common  to  this  region  of  country. 

Directly  north  of  the  storm's  center  35  rods,  stood  the  R.  R.  Go's  elevator.  No.  XVI, 
which  was  the  last  building  destroyed  on  that  side ;  the  depot,  350  feet  still  farther 
north,  marked  the  extreme  northern  edge  of  the  storm's  path.  The  elevator  was  en- 
tirely demolished,  and  the  debris  carried  to  the  east  across  the  railroad  track.  The 
depot  was  violently  shaken,  hut  not  torn  down.  On  the  side  track  which  ran  along  in 
front  of  the  elevator  to  the  east  stood  several  loaded  freight  cars,  one  directly  in  front, 
two  on  the  south  end,  and  five  or  six  on  the  north  end.  The  car  in  front  of  the  eleva- 
tor was  turned  over  to  the  east,  those  on  the  south  end  to  the  west,  and  two  of  those 
on  the  north  end,  to  the  east;  the  others  remained  standing.  As  the  storm  crossed  the 
railroad  track  it  narrowed  down  for  about  200  feet,  just  missing  the  frail  section- 
house,  which  stood  nearly  600  feet  due  east  of  the  elevator.  A  scantling  6  feet  long 
and  2  by  4  inches  was  carried  from  the  lumber  yard  north  of  the  depot,  and  sent  crash- 
ing through  the  north  side  of  the  section-house,  falling  inside  upon  the  floor. 

The  storm  now  passed  directly  east  over  an  open  square,  for  about  400  feet,  to  the 
school-house  and  church,  Nos.  XVII,  XVIII,  standing  about  275  feet  apart,  the  center 
passing  between  them.  (Diagram  3. )  The  former  was  a  very  heavy  stone  structure,  2i 
stories  high,  50  hy  30  feet,  with  a  wing  on  the  north  side  22  by  30  feet,  and  of  the  same 
height.  It  was  entirely  demolished,  the  roof  and  walls  being  whirled  into  a  cone-shaped 
mass  upon  the  foundation.  The  walls  were  torn  down  within  2  to  4  feet  of  the  ground. 
Heavy  comer  stones  18  hy  36  inches  were  whirled  from  their  base  and  thrown  into, 
the  center  of  the  building.  The  roof  and  nearly  all  of  the  inside  timbers  lay  crushed 
into  splinters  in  the  center.  Aportion  of  the  latter  were  tipped  over  the  wallstotheNNE., 
but  not  thereby  indicating  any  general  forward  movement  of  the  wind,  which  through- 
out bore  evidence  in  the  debris  of  circular  action.  While  the  destruction  was  going  on 
portions  of  the  walls  on  the  south,  east,  and  north  sides  were  thrown  outward,  from 
10  to  20  feet,  the  debris  going  to  the  S.,  ENE.,  and  N. ;  but  on  the  west  side,  which 
remained  standing  2  feet  higher  than  any  other  portion,  no  crumbled  remains  ot  the 
walls  were  found,  the  westerly  current  being  of  sufficient  force  to  carry  inward  and 

65  siG 


1026 


KEPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


over  the  foundation.  Most  of  the  debris  was  carried  out  to  the  ENE.,  in  a  direction 
fromrightto  Jeft  The  bell  with  frame  attached  (weighing  220  pounds),  was  carried 
from  the  center  of  the  building  200  feet  to  the  northwest,.  Three  ladies  standing  in 
the  church-tower  while  the  storm  was  passing,  saw  the  school-house  when  it  went 
down,  and  stated  that,  as  the  storm  struck  it,  it  was  enveloped  in  darkness  and  whirled 
HTOund  like  a  top,  carrying  the  debris  about  with  fearful  velocity.  Nothing  was 
thrown  outward  from  the  cloud,  and  as  it  cleared  away  a  pyramid  of  shapeless  timbers 
and  stones  confirmed  their  anticipations  of  the  manner  of  its  destruction.  The  church 
went  down  at  the  same  time,  yet  the  roar  of  the  storm  was  so  great  that  the  ladies  did 
not  know  of  the  terrible  destruction  they  had  miraculously  escaped  in  the  demolition 


tL  c  \   ^  r   ^^7  fn  t'^'^.n^;'''*'^  The  building  was  of  limestone  (same  as 

nnrn.  ^0  ;   .T^'/''^  Standing  east  and  west,  wit!i  a  tower  on  the  southwest 

corner  60  feet  high  iipon  a  base  12  feet  square,  the  latter  continuing  the  same  size  for 
fhP  V^'^        tapering  to  the  spire.    (Diagram  4. )    The  wind  lirst  struck 

fht  i!!,  •  f  ""^^^  west  end,  leaving  18  feet  of  the  west  wall  standing,  but  d.>stroying 
the  remainder  of  the  building  except  the  tower,  whirling  it  around  the  latter  by  th? 

Dorthea,st,  carrying  the  roof,  north  side,  and  east  end  to  the  southeast 
fb«  fnn^,^f*^™^^'i?  *°  the  ground  the  south  side.  The  d<!bris  was  carried  away  from 
^ent^?"^  ''**'*^tT]^'T''?^  The  body  of  the  tower  was  cracked,  about  in  the 
center,  ai  d  so  wrenched  that  the  doors  and  windows  could  not  be  opened.  The  spire 
andweathervane  were  bent  to  the  southwest,  and  the  shingles  on  ll.o  form.'r  were 
Jw^tef  T'n^^  ^\         ■''"'^  The  body  of'the  spire  seemed  to  bo 

+hlT■^^■  right,  corresponding  with  the  manner  in  wlii.h  the  d<Ums  of 

wtn!  '^''^  ^  V^vb  of  the  body  of  the  church, 

so^nth  nf  outsule  of,  and  attached  to,  the  southwest  corner,  extending  12  feet 

the  weft  enH  f  Vi  ^f''  °£  Wie  church.  The  west  side  of  the  tower  oan.e  Hush  with 
win  J  f  n  V    ''^''J^h  presenting  a  surface  of  about  1,-^,00  square  f.-et  to  (he 

wind.    The  full  force  of  the  current,  however,  only  struck  the  west  cud  of  the  church 
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presenting  a  surface  of  about  1,200  square  feet ;  but  as  the  wall  broke  at  the  height 
of  18  feet  above  the  ground,  the  impinging  area  was  probably  reduced  to  a  surface  of 
about  400  square  feet.  •  .    j.  i  j 

Captain  Armstrong,  who  witnessed  the  approach  of  the  storm  at  this  pomt,  stated 
that  the  dark  cloud  seemed  to  be  formed  of  two  wings,  one  on  the  north  and  the  other 
on  the  south  side,  propelling  the  central  body  along  by  an  alternate  upward  and 


downward  movement  towards  the  ground,  first  one  wing  descending  and  then  the 
other  in  an  awkward,  flopping  manner,  whirling  all  objects  in  opposite  directions 
inward  towards  the  center.  (Diagram  .5.)  This  form  and  movement  of  the  cloud 
would  certainly  seem  to  make  apparent  the  peculiar  destruction  at  the  church  and 
school-house,  both  buildings  being  thrown  in  towards  the  center  from  the  west,  by  the 
north  and  south  points  respectively.  Not  as  in  the  true  tornado  was  the  ddbris  on  the 
two  sides  carried  inward  towards  the  center  by  the  continuation  of  one  circularly 
moving  current  from  the  east  by  the  north  and  west  to  the  south,  but  in  this  instance 
two  currents  were  acting  upon  the  material  from  the  same  direction  xand  on  opposite 
sides  of  the  storm's  track,  thus  reversing  the  characteristic  action  of  the  tornado.  The 
respective  wings  of  the  peculiarly  shaped  cloud  could  not  have  been  over  50  feet  in 
diameter,  and  possibly  not  that,  especially  in  the  case  of  the  church,  where  the  destruc- 
tion was  confined  to  a  width  of  about  40  feet. 

West  of  the  church  160  feet  stood  a  small  tenement  house.  No.  XIX,  occupied  by  a 
family,  which  escaped  injury  in  a  very  strange  but  interesting  manner.  The  building 
was  12  by  16  feet,  li  stories  high  and  so  loosely  constructed  that  several  men  could  have 
pushed  it  over  without  much  difficulty.  A  portion  of  the  bedding,  clothing,  and  furn- 
iture were  blown  out  of  the  doors  and  windows  and  the  building  violently  shaken  like 
a  dog  would  take  a  rat. 

Directly  east  of  the  church  280  feet  stood  the  house  of  Mr.  James  McCoy,  No.  AX, 
14  by  20  feet,  and  one  story  high.  It  was  lifted  from  the  ground  and  carried  150  feet 
to  the  northeast,  breaking  to  pieces,  when  the  dehris  was  scattered  to  the  E.  and  SE. 
The  storm  now  spread  out  to  the  south  over  the  path  of  that  traversed  by  No.  I,  and 
followed  it  for  half  a  mile,  but  extending  its  path  of  destruction  several  hundred  feet 
further  to  the  north.  ^     ,  c     i-x,  e 

.  After  leaving  Mr.  McCoy's  the  storm  passed  over  vacant  lots  for  about  one-tourtli  ot 
a  mile  to  the  house  of  Mr.  Griffln,  No.  XXI,  which  it  carried  entirely  away,  throwing 
the  deh-is  to  the  SE.,  S.,  and  SW.    Along  a  board  fence  25  feet  north  of  the  house, 
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eight  posts  were  pulled  out  of  the  ground  from  a  depth  of  2|  feet  and  the  remainder 
were  stripped  of  the  boards.  Posts  on  the  east  and  west  side  of  the  house  were  only- 
divested  of  boards. 

The  house  of  Mr.  W.  J.  Williams,  No.  XXII,  six  rods  directly  east  of  Mr.  Griffin's, 
was  next  destroyed.  The  main  part  running  east  and  west  was  of  stone,  and  the 
kitchen  attached  to  the  south  side  was  of  wood.  The  northeast  corner  of  the  former 
was  first  struck  by  the  wind,  crushing  in  the  east  end  and  then  whirling  the  roof  and 
walls  around  to  the  southwest  and  southeast.  The  kitchen,  in  which  were  gath- 
ered several  families,  remained  iinharmed.  Mrs.  Williams,  who,  in  search  of  her  child, 
passed  from  the  kitchen  into  the  main  part  as  the  crash  came,  was  found  dead  with  the 
baby  in  her  arms,  the  latter  still  alive  and  apparently  uninjured.  The  picket  fence 
west  of  the  house  remained  standing,  except  about  18  feet  opposite  the  southwest  comer 
of  the  house,  which  was  partially  torn  down  by  the  falling  timbers.  Out  of  a  group  of 
four  shade  trees  standing  at  the  north  side  of  the  house  only  one,  and  that  the  smallest, 
was  broken  otf,  its  top  pointing  to  the  southwest.  The  others  were  partially  stripped 
of  their  foliage,  but  not  broken.  On  the  south  side  of  Ihe  house  four  trees  were  up- 
rooted, three  of  them  carried  several  rods  to  the  southeast,  and  one  weighing  about 


No.  5. 


600  pounds,  with  roots  attached,  was  found  three-fourths  of  a  mile  east  of  the  house. 
Trees  standing  in  the  corner  between  the  kitchen  on  the  east  and  the  main  building 
on  the  north  were  not  damaged,  except  by  those  portions  of  the  debris  which  fell 
against  their  trunks.  One  of  the  number  rising  considerably  above  its  companions 
had  its  top  badly  whipped  and  broken.  The  destructive  current  here  must  have 
been  very  narrow,  for  the  kitchen  stood  barely  30  feet  south  of  the  north  corner  of 
the  main  part,  and  the  trees  and  fence  on  the  north  side  of  the  house  15  to  18  feet 
distant  were  not  destroyed.  The  full  force  of  the  current  could  not  have  been  over  45 
feet  wide. 

The  house  of  Mr.  M.  L.  Cook,  No.  XXIII,  a  very  small  and  hastily  built  structure,  110 
feet  northeast  of  Mr.  Williams,  was  entirely  enveloped  in  dark  smoke  and  violently 
phaken  by  a  whirling  current  going  from  left  to  right,  but  it  was  not  overturned. 

The  current  seemed  to  be  still  stronger  350  feet  to  the  NNE.  of  Mr.  Cook's,  at  the 
hoTise  of  Steven  A.  Bowdish,  No.  XXV,  size  18  by  38  feet,  and  two  stories  high,  which  was 
carried  bodily  to  the  southeast  a  distance  of  40  feet.  The  east  end  struck  the  ground 
and  the  building  was  then  turned  over,  torn  to  pieces,  and  the  fragments  scattered  out 
upon  the  prairie  to  the  E.  and  SE.  three-quarters  of  a  mile.  Some  portions  were  found 
on  the  high  bluffs  across  the  Big  Blue,  3  miles  to  the  east.  At  the  same  time  the 
small  barn  of  Mr.  J.  C.  Ward,  No.  XXIV,  standing  80  feet  southwest  of  Mr.  Bowdish's, 
was  carried  away  to  the  southeast. 

Mr.  Ward's  house,  No.  XXVI,  100  feet  north  of  his  barn,  marked  the  northern  edge  of 
the  storm's  path  in  this  section  of  the  city.  The  house  was  severely  shaken  and  bat- 
tered with  flying  debris  but  not  seriously  inj  ured.  The  storm  has  now  reached  the  eastern 
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skirts  of  the  town  and  completed  tlie  last  destr action  withm  its  lip^^tf-  |f  * 
track  of  No.  I  and  passed  witli  a  mucli  contracted  form  to  tie  EfeE.  througli  tie  third 
natural  gateway  out  of  the  plain  upon  which  the  town  of  Irvmg  rests.  For  a  distance 
of  2  miles  over  the  naked  flats  it  passed  (almost  entirely  above  the  ground)  failed  with 
flying  debris  and  accompanied  with  an  awful  roar.  When  it  crossed  the  Big  Blue 
about  60  rods  south  of  the  course  of  storm  No.  /  and  near  the  mouth  of  Game  Fork 
Creek,  it  cut  a  swath  about  20  rods  wide  through  the  heavy  timber  for  a  distance  of 
half  a  mile.  The  storm  now  struck  the  high  prairie  between  the  houses  of  Mrs.  Coolt 
and  Mr.  Boyd,  about  1  mile  apart,  but  causing  no  damage  to  either.  Here  the  cloud 
broke  up  and  all  traces  of  its  peculiar  shape  and  whirling  motion  gradually  disappeared, 
but  a  heavy  storm  of  rain  and  hail  continued  across  the  prairie  for  several  miles.  Mr. 
Charles  Preston,  who  was  watching  the  disappearing  cloud  from  Ins  house  m  Irving, 
stated  that  upon  reaching  the  high  prairie  it  immediately  changed  its  dense  dark  color 
to  a  Uo-hter  "-rav  Avhen  its  strange  form  vanished  and  the  clouds  scattered  in  several 
directions.  People  living  3  or  4  miles  east  of  this  point  knew  nothing  of  the  second 
storm,  but  experienced  the  effects  of  the  first. 

Before  proceeding  with  storm  No.  I,  I  will  present  several  statements  of  persons  who 
witnessed  the  approach  of  the  two  storms,  also  other  matters  of  interest,  particularly 
the  relative  time  of  appearance,  &c.  ,    „         ,       r  „r  -i 

Storm  No.  I  crossed  the  railroad  track  after  leaving  Mr.  Gallops's,  at  5.35  p.  m.  rail- 
road time,  or  5.14  p.  m.,  local  time,  according  to  the  statements  of  several  very  reliable 
persons.  The  passenger  train  west,  on  the  Central  Branch  of  the  Union  Pacific  was  due 
at  5  25  p.  m.,  Jefferson  City  time,  which  is  21  minutes  faster  than  local  time  The  tram 
stoppecl  at  the  road-crossing  before  reaching  the  depot,  and  about  in  line  with  the  center 
of  the  approaclung  storm,  in  doubt  whether  to  proceed  or  not,  as  the  terrible  cloud  could 
be  seen  some  distance  to  the  southwest  coming  down  the  creek.  No  one  knew  precisely 
how  long  the  train  waited,  but  thought  it  must  have  been  live  or  six  minutes.  By  the 
time  the  cloud  reached  Mr.  Ship's  house,  IJ  miles  southwest  of  the  railroad  track,  the 
en'nneer  and  conductor  doubtless  felt  more  certain  about  the  course  it  would  pursue,  as 
thov  proceeded  rather  slowly  to  the  depot,  a  distance  of  80  rods.  The  tram  had  hardly 
arrived  ere  the  storm  cloud  passed  with  terrible  fury  over  the  very  spot  it  had  vacated 
not  two  minutes  before.  Based  upon  the  time  above  furnished,  tke  progressive  velocity 
of  ston7i  No.  I  was  about  30  miles  per  hour.  When  storm  No.  II  reached  the  depot  the 
shaking  of  the  building  stopped  the  large  regulator  at  exactly  6.45  p.  m.,  and  the 
accent's  clock  stopped  at  his  house  at  6.40  p.  m.  These  clocks  still  remained  undis- 
tiirbed  as  the  storm  had  left  them,  leaving  no  doubt  as  to  the  precision  of  the  time. 
Storm  No.  I  reached  the  railroad  track  at  5.35  p.  m.,  and  No.  II  at  6.45  p.  m.,  but  at  a 
point  80  rods  to  the  northwest,  a  difference  in  time  of  one  hour  and  ten  nimutes. 
The  relative  width  of  the  two  storms  are  given  as  follows:  When  storm  No.  I  was  at 
Mr  Ship's  it  measured  half  a  mile  from  east  to  west,  but  narrowed  down  to  less  than 
40  rods  at  Mr.  Gallops's.  After  leaving  the  latter's  house  the  cloud  lifted  from  the 
orouud,  descending  at  Captain  Ai^mstroug's,  where  it  widened  out  to  a  quarter  of  a 
mile,  again  contracting  until  it  reached  the  river  beyond.  Storm  No.  II,  when  it 
reached  Mr.  Preston's  farm,  was  about  1^  miles  in  width,  taking  up  a  large  portion  of 
the  valley.  At  the  edge  of  the  town,  near  Mr.  Johnson's,  its  width  was  1  mile. 
At  Messrs.  Walker's  and  Kenney's  it  was  three-quarters  of  a  mile.  Between  the  depot, 
on  the  north,  and  the  barn  of  Mr.  Warden,  on  the  south,  it  had  narrowed  down  to  125 
rods  •  at  the  church  and  school  house  to  1,360  feet.  At  Messrs.  Griffin's  and  Williams's 
the  storm  widened  out  again  to  something  over  half  a  mile,  contracting  again  after 
Tjassing  to  the  southeast,  so  that  at  the  river  its  path  was  about  400  feet. 

As  to  the  relative  velocities  of  the  two  storms  through  the  city,  nothing  can  be  said 
of  greater  importance  than  to  repeat  the  general  and  harmonious  statement  that 
No  I  moved  most  rapidly.  Several  reliable  persons  stated  that  it  passed  through 
the  builded  portion  of  the  town,  a  distance  of  li miles,  in  U  minutes;  others  said  I  and 
2  minutes.  In  regard  to  storm  No.  II,  the  time  is  put  at  from  2  to  3i  minutes.  The 
foUowina;  are  portions  of  letters  and  verbal  statements  received  concerning  the  pecu- 
liarities of  the  two  storms.  Mr.  D.  S.  Giles,  proprietor  of  the  Irving  Hotel,  states  that 
uDon  May  30th,  while  returning  from  his  farm  in  the  country,  at  3.30  p.  m.,  he  experi- 
enced a  moderate  rain  with  a  southerly  wind.  No  rain  before  during  the  day,  which 
had  been  quite  sultry,  with  a  continued  alternation  of  clear  and  cloudy  sky.  During 
the  forenoon,  while  upon  the  high  prairie,  he  felt  an  alternation  of  hot  and  cold  cur- 
rents of  air  in  a  manner  which  seemed  very  unusual.  Soon  after  noon  the  clouds 
began  to  gather  quite  thickly  in  the  west  and  south,  and  succeeding  the  first  ram  the 
wind  changed  to  the  SW.,  W.,  and  back  again  to  the  S.,  followed  during  the  last 
wind  by  rain  and  a  small  quantity  of  hail.  After  the  hail  had  nearly  ceased,  the 
strano-e,  funnel-shaped  cloud  appeared  in  sight  about  5  miles  to  the  southwest,  ihe 
unper  part  of  the  cloud  appeared  to  be  about  the  size  of  an  ordinary  barrel.  It  stood 
out  clear  and  well  defined  against  a  background  of  comparatively  clear  sky.  As  the 
cloud  drew  nearer  and  passed  down  Game  Fork  Creek,  scud-like  clouds  from  the  N., 
S  and  W.,  which  shortly  before  seemed  to  be  agitated  by  an  unseen  force,  now  dashed 
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luto  the  lower  portion  of  the  funnel,  then  up  through  its  vortex  and  out  at  the  top. 
Immeaiately  after  the  cloud  had  passed  through  the  city,  perfect  sheets  of  rain  fell 
with  a  strong  south  wind  the  latter  of  sufficient  force  to  nearly  throw  people  from 
their  feet.  After  the  hardest  precipitation  ceased,  the  sun  came  out  very  beautifully 
lor  about  fifteen  minutes,  but  it  was  still  considerably  cloudy  in  the  NNW  and  SW 
looking  very  much  as  if  the  entire  storm  had  not  passed.  In  about  40  minutes  an 
exceedingly  dense  black  cloud  appeared  in  the  northwest,  8  or  10  miles  distant.  Its 
darkness  became  intense  with  fearful  rapidity,  sending  terror  into  the  hearts  of  the 
bravest.  People  were  trying  to  collect  their  wits  and  accustom  themselves  to  the  o-reat 
calamity  already  betallen  them,  but  upon  the  advent  of  this  second  monster  all  hone 
ott^'Zf  ^1     I  feigned  supreme.    Many  thought  the  miUenium  was  surelv 

at  ^and.  The  cloud  was  not  ragged,  irregular,  or  funnel-shaped,  but  presented  a  sq  uare 
and  perpendicular  front,  moving  steadily  forward  like  the  broadside  of  an  immense 
mountain  a  mile  m  width,  its  summit  lost  in  the  impenetrable  darkness  above.  The 
wind  at  Irving  was  from  the  SW.,  very  strong,  attended  with  lighter  clouds  of  smoky 
appearance.  When  these  two  sets  of  clouds  drew  together,  no  funnel-shaped  column 
was  seen  to  descend,  but  there  followed  great  commotion  among  them.  The  northwest 
+7''''^  forward  more  rapidly,  and  for  the  first  time  the  awful  roar  broke  upon  the 
a^i.  terror-stricken  people  like  the  belching  and  bellowing  of  trains  of  artil- 
il«;ou3i? nt^'tZ'tl^™ «°"f.«*;°f  ^'>-  II  feT  exceeded  the  first  storm, 

AT  ,v  time  the  rumbling  of  No.  I  was  considered  deafening. 
Mr  Wilhaui  WeUs  stated:  "I  live  6  miles  southeast  of  Irving;  wat  in  a  tornado  on 
the  plains  of  Nebraska  in  1860.  As  soon  as  I  saw  this  one,  I  said  to  my  witk^It  wiU 
lZ^7Z  /Jl?'''''^,  f  ^*  ^*  touches  '  At  first  it  seemed  to  stand  still,  'but  soon 
nf  nn  J,  }  T  v  distance  of  from  25  to  30  miles.  It  took  three-quarters 
liour  to  travel  that  distance."  This  communication  refers  to  storm  No.  I.  Mr 
tT^p  M.^^'"''"''''':  f  ^7'"^^'  ^«  watched  the  second  storm  while  forming. 

5?v  Tt?S?*f  ^  Jieavy  solid,  nearly  square  front,  reaching  from  the  earth  to  t& 
idll  of  f™.  1?'*^''"'**''*  '^'^r  awe-inspiring,  and  quickly  impressed  one  with  the 
southwes^hofr  n  ^  T*^  With  its  approach  there  came  from  the 

clond™^fif.      T'  small,  but  in  large  quantities.    When  the  two 

forwnrd  Xt  ^nf  P'^ecipitation  ceased  and  the  northwest  cloud  moved  rapidly 

msTed  ihKv  th      f  ir^"^  I'^P^^  "'"^^  indescribable  roar.    After  it  had 

ham  siiiLelVw  ^  *^'.r'*  ^'^"^  ^"^^^i^^*        °f        s^^son  (without 

SnoX  wonSpfl  °^°fP^.i'^'llly  cold  northwest  wind,  necessitating  overcoats  and 
TitSi  ^A^""^  *°  ^^^^^^  ^""1  "^o^ii  from  its  penetrating  effects.  No 

Sfat? s fttTnHntfw'^'*^  f•*^''  r^""^-"^  Cliase,  physician  at  Irving,  stated 

thatOiis  attention  was  particularly  directed  to  the  shape  and  dii-ection  of  motion1)f  storm 
riabf;  fmm  S-  ?  Jo^!ff  ^'t^^.i'^P  ^'^^     elephant's  trunk  and  whirled  inva- 

east  Ld  .^nt^oni  J^?  thought  the  wind  during  most  of  the  day  was  from  the 

two  beforrthe  fir,t'.tnrt°'^'f  ^'^^  '""^Y^  '^"^^  ^'^^^  Pl^^^'^^*  ^^e^t^er  until  an  hour  or 
JZe  with  a^i  FNF  w^'  I'^^f ?  on ^■''''^'^^  ^^"^^  oppressive.  The  first  rain  and  hail 
staTemeut  dn^«^^.    ^       about  20  minutes  before  the  funnel  came  in  sight.  This 

stationed  about  four 

S,rtLastemnor?on^^^^^^^^^^  ^'^^  P^''^*"'''  ^^^^^       Cliase  was  in  the  extreme 

tow?r?thP  n,?rno^^  c'^^'^e^t  "fair  would  be  experienced  moving 

•rnel  had  mssed  ove,?tf*"iT  V  V'l.^'''^  ^^'^  ^'^^S^  ^'^t  scattering.  After  the 
Sit  ten  n,f,'^,ffi  ZZ^^  exceedingly  heavy  rain  followed  for 

w  T-  • 'f°PP™S  ^0°"  ^stlie  sun  came  out  (others  say  it  rained  while 
horiZ  ITdnTliL  Jr.o '7*     ^"".r  ""'-^'^  ^'^^^  filledTe  welteru 

earth  t  J  s I  v     a1  thl^i  ^7 1^^^^''      ^^"^  ""^"^^l  manner,  apparently  from  the 

Sfeir  WMltit  wn«^^^^^  near  to  the  city  another  very  hard  rain  with  some 

on  the  ext™  edi^  o?fh«  T  ^  ^^^8'^*  precipitation  was  experienced 

Waok  clTucn  snot  an?.i^ff  I  7^'^  """^^^  ''^"^^  ^^o"^*  ^'enkr  of  the 

surrounding    Win.?^  t^.^  ^  ^''^^      diameter  seemed  much  blacker  than  its 

y^S^-^^^^^^'       '^-h  were  accomV 

towmTeltTo  iXenc'^ofth^^^^^  ^^'^  ^'S^  ^uffs  overlooking  the 

clelrifss  Zrin  Thei?  m^n.^  t.*"*  P^ace  but  saw  both  of  the  clouds  with  c^ual 
farther  soS  h  \^x^Mor'rfi  mSes  uo^^b'  f  f^^^  ^^^^  '"'^  "^"^  """^^ 

from  southwest  and  welt  uniofin  '  T  wn  <-  ''^'!'^'  experienced  quite  a  severe  wind 
small  trees  Hai  1  f el?  i n  nnft  f  two-story  log  house  and  blowing  down  a  few 
farther  nor  h.  A  the  house  oJ  Mi'^'ff.  I^antities  and  extended  about  H  miles 
was  no  stron-  wind  oi  hafl  T^ii^,/  -^^/^^S"' .  ?^^out  5  miles  north  of  Irving,  there 
width  of  the'lTarstorm  to  hf^iL       TTl^'^'^^h^^^  statements,  we  find  the 

wider  to  the  north  o  Lving  than  to  11u±"t  ^  '^l^"'  "A         ^^^'"^^y  ^ 
fully  a  mile  and  a  half  wl^fr^eX^n  th^e^^^^^^^^^^ 
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tion  through  the  town,  caused  hy  the  direction  taken  and  the  large  proportions  of  the 
second  storm,  whose  center  was  at  times  one-fourth  to  one-half  mile  north  of  No.  I. 

Mr.  James  Patterson,  one  of  the  most  self-possessed  men  in  the  town  during  the 
passage  of  the  storms,  stated  that  while  they  were  moving  through  the  village  there 
was  experienced  on  their  extreme  edges  an  upward  pressure,  which  acted  so  powerfully 
as  to  apparently  reduce  a  man's  weight  about  two-thirds.  Small  articles  of  every  kind 
were  observed  rising  from  the  ground  from  localities  where  no  strong  wind  was  felt,  and 
finally  drawn  into  the  tornado  cloud.  It  was  necessary  to  hold  your  hat  on,  even  when 
you  felt  no  pressure  against  the  side  of  your  body.  Shavings,  straws,  and  other  light 
objects  would  ascend  in  a  straight  line  for  a  considerable  distance  and  then  all  at  once 
dart  with  lightning  rapidity  downward  to  the  base  of  the  funnel  cloud,  then  upward 
through  its  vortex  and  out  at  the  top.  Nothing  was  seen  to  descend  from  the  top 
through  the  funnel,  but  always  ascendefl  from  the  base,  flying  out  in  every  direction 
from  the  top.  In  a  similar  manner  did  the  light  scud  clouds,  floating  naturally  about 
in  the  surrounding  atmosphere  until  they  came  within  the  compass  of  the  powerful  suc- 
tion, shoot  downward  on  the  outside  of  the  funnel  with  inconceivable  velocity,  and  then 
upward  through  the  vortex.  After  the  storm  passed  a  downward  pressure  was  directly 
experienced  to  such  a  degree  that  the  rim  of  a  slouch  hat  would  fall  down  over  the 
eyes,  and  small  limbs  upon  the  trees  were  noticed  to  bend  downward.  These  sensa- 
tions were  experienced  by  several  other  persons,  but  very  few  were  out  of  their  cellars 
and  "dug-outs"  to  make  these  observations.  Immediately  after  storm  No.  I  passed, 
rain  seemed  to  come  in  sheets  on  either  side  of  the  track,  as  if  poured  over  from  the 
edges  of  an  overhanging  cloud.  It  did  not  rain  in  the  wake  of  the  storm  for  some 
two  niiuutes,  until  the  clouds  could  gather,  as  it  were,  from  each  side. 

Mr.  D.  T.  Ward,  of  Irving,  stated  in  a  letter  of  July  ad,  in  reply  to  several  requests 
I  had  made  about  the  distance  heavy  objects  were  carried,  &c.,  as  follows :  "The  tool- 
chest  of  Mr.  J.  H.  Case,  weighing  320  pounds  with  contents,  stood  by  the  south  side 
of  his  house  (the  latter  west  of  the  storm  center).  It  had  remained  upon  tho  ground 
long  enough  to  sink  itself  several  inches  into  the  soil.  While  the  family  were 
watching  the  approaching  storm,  and  before  its  effects  were  felt  upon  the  house,  the 
tool-chest  was  observed  to  rise  from  the  ground  about  2  feet  aud  move  qtiite  evenly  to 
the  southwest  toward  the  storm,  a  distance  of  35  feet,  where  it  was  deposited  without 
disturbing  the  tools.  A  hand-car  sitiiated  on  the  side  track  near  the  elevator  was 
totally  wrecked ;  two  of  the  wheels  with  axle  attached  were  carried  350  feet  to  the 
east  and  nearly  twisted  off. 

Mr.  Frank  Seaton,  who  was  in  Mr.  Sabin's  house  at  the  time  of  the  storm,  was  car- 
ried out  of  the  top  of  the  building  after  the  roof  was  blown  off  and  found  320  yards 
to  the  east.  He  and  others  who  saw  him  say  that  he  was  carried  at  least  40  feet  be- 
fore lai'diug  for  the  first  time;  was  taken  up  again  but  not  so  high,  and  partly  carried 
and  rolled  about  100  yards,  after  which  he  became  unconscious,  and  was  lost  sight  of 
by  those  who  were  watching  him.  From  the  house  of  Mr.  Gallops  a  piece  of  cotton- 
wood  window-frame  was  carried  100  yards  to  the  east  and  imbedded  so  firmly  in  an 
elm  log  that  it  could  not  be  withdrawu.  A  great  many  portions  of  broken  lumber- 
wagons  and  carriages  had  not  been  found  up  to  the  date  of  this  letter,  although  miles  of 
territory  were  traversed  in  their  search.  Heavy  tires  were  found  broken  and  twisted 
or  straightened  out  like  bar  iron.  North  of  Frankfort  on  the  west  fork  of  the  Vermillion 
River,  where  the  storm  crossed,  a  large  stone,  weighing  from  600  to  800  pounds  (partially 
raised  out  of  the  quarry  on  the  west  side  of  the  bluffs),  was  carried  up  to  the  top,  a 
distance  of  30  feet  and  then  rolled  over  the  prairie  for  350  feet. 

Mr.  Ward  also  stated  that  there  were  several  instances  where  people  were  carried 
out  at  the  tojis  of  the  houses  after  the  roofs  went  off  aud  before  the  building  went  to 
pieces ;  also  cases  where  the  sides  and  roof  went  together  over  the  heads  of  the  un- 
fortunate inma  tes,  who  were  left  upon  the  ground  floor  where  they  received  ugly  scalj) 
or  back  wounds.  Mrs.  Grifiiu's  black-velvet  bonnet  with  ostrich  feathers  was  found  3 
miles  east  of  the  city  upon  the  high  prairie  above  the  bluffs,  torn,  wet,  and  dirty.  Mr. 
Keeney's  pants,  with  pocket-book  containing  $1.60  and  a  note  upon  one  of  the  business 
firms  in  the  town,  was  found  2i  miles  to  the  southeast,  on  the  farm  of  Mr.  Day.  A  new 
rag  carpet  was,  taken  from  the  floor  of  Mr.  Keeney's  house,  and  carried  nearly  half  a 
mile  to  the  southeast  without  tearing  a  seam,  it  was  securely  tacked  down  about 
the  entire  room.  A  window  blind,  recognized  by  its  color,  was  carried  from  Captain 
Armstrong's  house  5  miles  to  the  northeast.  Letters  and  papers  were  also  found  in 
the  same  direction,  a  distance  of  7  miles.  A  window-weight  of  5  pounds  was 
carried  irom  the  house  40  rods  to  the  northeast  and  imbedded  m  the  ground.  Among 
the  most  wonderful  freaks  of  the  first  storm  was  that  displayed  in  the  transportation 
of  a  cow  belonging  to  Mr.  Jasper  Martin,  whose  house  stood  on  the  eastern  edge  of  the 
storm's  path,  near  Game  Fork  Creek.  (Diagram  6.)  By  a  very  careful  consideration 
of  the  circumstances  attending  the  probable  transportation  of  the  cow,  it  was  found 
that  she  was  picketed  near  his  house  before  the  storm,  but  after  it  subsided  she  was 
noticed  walking  towards  Mr.  Casey's  house  on  the  north  side  of  the  creek,  having  a 
portion  of  the  lariat  rope  still  upon  her  horns  and  her  body  in  a  dreadfully  muddy 
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condition     On  tracing  lier  track  backwards  about  100  rods  down  the  crPcTr  +n +T.» 
jiorthwest  a  pomt  was  reached  where  the  tracks  terminated  in  rf  UlimpS 
beast  in  the  plastic  mud.    From  this  spot  the  distance  was  meas  red  bacrt  tl  .  I  r^t 
pm  on  the  opposite  side  of  the  creek,  covering  nearly  140  rX    The^row  W 
along  the  creek,  averaging  30  to  40  rods  in  w?dth  was  verv  hepvt        T    I  •  ^'^^^^^ 
trable,  making  it  impol^sigle  for  the  cow  lo  hT.'ZZTltT^L^^^^^^ 


  e»..»iiwou  iiupeiiB- 

,    through  it  alive,  so  that  the 

most  rational  conclusion  to  come  to 
was,  that  she  was  carried  over  the 
tops  of  the  trees,  a  height  of  from 
M  to  60  feet  (although  perhaps  not 
as  high  when  the  wind  was  blow- 
ing, bending  down  their  tops),  and 
landed  in  a  cornfield,  three-eighths 
of  a  mile  to  the  NW. 

Mr.  Charles  Preston  stated,  in  a  let- 
ter written  at  my  request,  thathe  was 
watching  the  second  storm  aiij)roach 
from  the  roof  of  his  seminary  about 
6  p.  m.  Saw  the  storm  10  or  12  miles 
to  the  northwest.  Ahuge  and  heavy 
mass  of  dark  clouds  lined  the  north- 
ern part  of  the  western  horizon, 
rapidly  increasing  in  size  and  por- 
tentous appearance.  In  a  few  mo- 
ments a  lighter  mass  of  clouds  shot 
up  from  the  SSW.,  while  a  similar 
action  obtained  in  the  north.  These 


Ko.  7 

yards  at  the  bottom 


n.oving  to  the  soutTeast*'  Thif  '  Wm^on^  '"^i^  better  than  the  main  cloud 

o.ceitmadeLuddend^^^::^^^^-«;-:-^ 
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growinff  narrower,  reaching  the  surface  at  aa  angle  of  ahout  45°.  It  now  ceased  the 
forward  movement  and  standing  upright  on  its  narrow  base,  spun  around  lilie  a  top, 
throwing  up  angry  jets  of  vapor  through  the  vortex.  As  the  cloud  raised  from  the 
ground  it  swung  oVer  a  little  to  the  northwest  and  then  gradually  back  on  its  course 
lo-ain,  moving  rapidly  to  the  east,  bounding  over  the  hills,  swinging  first  to  the  right 
and  then  to  t  he  left,  then  standing  upright  upon  its  base  and  again  whirling  violently 
for  an  instant.  It  now  seemed  to  enlarge  and  fill  up  on  the  sides,  pressing  down  to 
the  earth  until  nothing  but  a  broad,  heavy  storm  cloud  appeared.  In  a  few  seconds 
another  small  neck  ran  down,  resembling  a  funnel,  but  the  huge  mass  of  cloud  was  so 
near  the  earth  that  the  column  appeared  to  almost  lie  upon  the  ground,  as  it  ran  for- 
ward over  the  surface  with  lightning  rapidity.  The  large  cloud  during  this  time  was 
spittino-  out  ano-ry  forks  of  dark  smoke,  which  would  dart  and  flash  m  every  direction. 
They  now  disappeared  again,  leaving  but  the  broad  heavy  cloud  as  before  described. 
The  storm  had  now  reached  Mr.  Preston's  farm  near  the  city,  enveloping  it  in  a  dense, 
milky  mist,  but  the  cloud  was  very  dark  near  the  top.  Mr.  Preston  now  came  down 
from' his  place  of  observation  to  provide  for  the  safety  of  his  family.  He  further 
stated  that  for  five  or  six  days  previous  to  the  storm  a  warm  south  wind  had  pre- 
vailed. On  the  afternoon  of  May  29th  a  stiff  upper  current  was  noticed  by  tlie  action 
of  the  clouds  to  be  passing  southward,  producing  considerable  commotion  m  the  latter, 
throwiu"-  them  backwards  and  upwards  as  if  caused  by  contact  with  the  warm  south- 
erly current  moving  at  the  surface.  On  Friday  morning  the  o])posing  currents  were 
stiil  running  rapidly,  but  accompanied  with  greater  commotion  in  the  clouds,  espe- 
cially in  the  afternoon,  which  now,  instead  of  disappearing  as  before,  began  to  thicken 
and  concentrate  in  the  southwest  and  northwest  in  a  most  threatening  manner.  The 
peculiar  approach  of  this  remarkable  cloud,  its  strange  manifestations,  and  its  still 
stranger  destructive  effects,  when  considered  in  connection  with  the  invariable  accom- 
paniments of  the  true  tornado,  will,  I  think,  define  its  isolated  position.  Its  incipient 
sta"-e8  were  attended  with  some  of  the  characteristic  attributes,  but  it  lost  them  before 
its  work  commenced,  resulting  possibly  from  the  peculiar  condition  of  counteracting 
currents  then  violently  confused  by  contemporary  storms.  This  closes  the  analysis  of 
the  two  storms  at  Irving,  and  we  now  resume  our  examination  of  storm,  No.  I. 

After  reaching  the  high  prairie  beyond  the  Big  Blue  it  passed  to  the  northeast  over 
the  gently  undulating  surface  of  a  region  very  thinly  inhabited,  a  distance  of  3^  miles 
to  the  house  of  Milo  Wicks,  on  Corndodger  Creek,  a  small  stream  running  from  north- 
west to  southeast  and  emptying  into  the  Black  Vermillion.  His  building  stood  on 
the  very  edge  of  the  stream,  about  the  center  of  the  storm's  path,  and  50  or  60  feet,  on 
a  "-radual  descent,  below  the  surroundiag  level.  House,  barn,  corn  crib,  and  farming 
implements  were  entirely  destroyed  and  scattered  over  the  prairie  in  the  direction  of 
the  storm's  course.  The  house  of  Mr.  Eiley  Somers,  10  rods  to  the  south  of  the  former 
residence,  had  the  northwest  comer  of  the  roof  taken  off,  but  no  other  damage  result- 
ed. The  cloud  after  crossing  the  intervening  valley  raised  up  a  gradual  ascent  of  60 
feet  to  the  high  prairie,  where  it  moved  above  the  ground,  for  a  distance  of  2  miles, 
when  it  reached  a  little  ravine  running  from  northwest  to  southeast,  like  many  others  it 
had  already  passed  over.  Up  this  ravine  the  cloud  moved  a  distance  of  50  rods,  demol- 
ishing the  small  house  of  Mr.  Earl,  drawing  it  inward  to  the  storm's  center  and  carry- 
ing the  debria  to  the  southwest  and  southeast.  Eisiug  to  the  high  prairie  again,  and 
passing  on  3i  miles  to  the  northeast,  it  simply  overturned  the  smallhouse  of  Mr.  Good- 
night. Mr.  David  Webb's  house,  a  few  rods  to  the  west,  was  moved  from  its  found- 
atfon  to  the  west,  and  the  kitchen  on  the  south  end  turned  completely  over.  For  a 
distance  of  1^  miles  to  the  northeast  the  storm  passed  over  a  portion  of  the  prairie 
which  gradually  descends  to  the  banks  of  Johnson's  Branch,  a  small  stream  running 
southeast  into  the  Black  Vermillion.  Under  the  western  bank  anfl  about  5  rods  from 
the  creek  stood  the  small  dwelling  of  Mr.  Roper,  which  was  entirely  swept  away, 
hardly  leaving  a  vestige  of  the  foundation.  Fifteen  rods  to  the  northwest,  and  a  little 
higher  than  Mr.  Roper's,  stood  the  house  of  Mr.  Caywood,  on  the  west  side  of  the 
storm's  center,  which  was  thrown  over  and  crushed  in  falling,  but  the  dehris  was  not 
carried  away.  On  the  opposite  side  of  the  track  and  10  rods  southeast  of  the  storm's 
center  the  house  of  Mr.  Fitch  was  turned  over  and  torn  to  pieces,  the  debris  being 
carried  to  the  northeast  and  north.  His  young  son  was  carried  over  the  tree  tops  and 
the  creek  a  distance  of  a  quarter  of  a  mile  to  the  northwest  and  landed  unhurt.  In 
crossing  the  creek  the  storm  spread  out  to  about  1  mile  in  width,  destroying  six  small 
houses,  scattered  farther  down  the  stream.  The  .house  of  Mr.  William  Trosper, 
which  stood  as  near  the  storm's  center  as  that  of  Mr.  Caywood's,  but  about  40  feet 
higher,  was  not  touched.  Rising  upon  the  high  prairie  again,  and  pursuing  its  course 
to  the  northeast,  the  storm  threw  over  a  small  building,  but  not  otherwise  damaging 
it.  The  storm  now  reached  the  west  fork  of  the  Vermillion,  3^  miles  northwest  of 
Frankfort,  just  above  the  mouth  of  Snipe  Creek,  where  it  destroyed  the  houses  of  Messrs. 
FoXjCeasen,  and  Vaughn.  The  former  was  situated  on  the  east  side  of  the  storms 
center  in  the  creek  bottom,  where  it  was  torn  to  pieces,  and  most  of  the  debris  carried 
to  the  north  and  northwest.    The  two  latter  were  on  the  west  side  of  the  storm  8 
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center  aud  the  debris  carried  to  the  west  and  southwest.  Mr.  Vaughn's  chickens  were 
completely  stripped  of  their  feathers,  some  living  through  the  ordeaVhut  mo7t  of  ticm 
wei'e  killed  and  scattered  over  the  prairie.  Just  betbre  the  torua^  pLTed  to  th^ 
northward,  a  heavy  storm  of  rain  and  hail  passed  over  the  city  of  Skfort  from  the 
southwest,  damaging  several  small  buildings,  but  committing  nothW  serious  No 
inliuence  was  felt  from  the  tornado  cloud,  fo?  at  the  place  of  its  passage^over  the  west 
fork  of  the  Vermillion,  the  path  of  destructive  wiAds  was  not  ove?  irmUef^de 
The  storm  now  started  up  Snipe  Creek  through  Eock  Township  to  the  NNE  Tme' 
times  keeping  close  to  the  creek  and  then  a'gain  bearing  more  to  l^e  north  on  the 
CifJk'^Th^.^''^  tlie  west  fork  of  the  Vermillion  and  "the  two  bSnches  of  Sn  Je 
Cieek.  The  storm  path  over  this  section  spread  out  to  an  unusual  width  destroS 
houses  m  some  portions  of  the  track  over  2i  miles  apart,  east  and  M  PerhSthf 
due  tHlJf  ic  'rW  ??  ''''  nr"^  ^^^^  embracing  a  larger  extent  of  countrwas 
ti^  i^^Ai/  n^^'V-^^'J^  three  large  creeks  running  almost  in  the  same  direction 
to  the  NNE.  withm  less  than  1  mile  of  each  other,  and  aif  branching  out  from  the  same 
locah.y  VIZ,  where  the  storm  crossed  the  Vermillion.   The  ground  betweenthese  crecSs 

SrtVJl^lfb"  '''S^  'rf'  *°  ^  consMeSie  degree 
below  the  level  bounding  the  creeks  to  the  east  and  west.  The  first  house  encountered 
upon  Snipe  Creek  was  that  of  Mr.  Henry  Johnson,  about  50  rods  east  of  the  storm's 
center.  1  he  cloud  wa^  no.v  moving  northeastward  one-quarter  mile  northvvest  of 
the  creek  The  bmlding  was  entirely  demolished,  and  the  debris  carried  to  the 
north  and  northwest.  Mrs.  Johnson  was  killed  by  the  falling  timbers.  Mr  Wax! 
tel's  house,  ICO  rads  to  the  northeast,  was  partiall/destroyed  and  the  djftns  carried 
more  to  the  north  The  residence  of  Mr.  /ames  Downs,  oL-quarter  of  a  mUe  to  the 
northeast  but  on  higher  ground,  and  still  on  the  east  side  of  the  storm's  center  was 
uttei-ly  swept  away,  and  Mr.  and  Mrs.  Downs  carried  out  upon  the  prairL  to  the 
?NF  n?\T^  n^^'^"'?*^  ^""f"'  ^^^^^"S  l>oth.  The  buildings  of  Mr.  Grove  35  rods 
ENE  ot  Mr.  Downs  s,  and  on  the  western  bank  of  the  CTeek  in  the  timber  were 
SrSweTltIi  T  ^^tt^'^-^d  among  the  trees,  and  also  to  the'north 
f,^rn  fil  if  over  the  bottoms.  Mr.  Grove  was  carried  to  the  N.  some  distance 
*  1  liouse  and  ki  led.  The  house  of  Mr.  Colwell,  70  rods  to  the  north,  was 
ferrv  ^it  7.r'^%'^'\'^'  ^^'l  t^?  "orthwest.  The'honses  of  Messrs.  Lan^  Tnd 
vk  cst  but  still  east  of  the  storm's  center,  were  carried  to  the  northeast.  One-half  mile 
iZifj  l^ouses  of  Messrs.  Vite  and  Conors  were  carried  to  the  nor  hS 
boiuSr  K;  Jtt°T  f''  P"^'^*  '^^"fi^^'^  destruction  to  the  immediate 
of  f  nlnfo.  fi  ^^/Pf  Creek,  its  center  passing  from  one-quarter  to  one-half  mile  west 
of  it,  along  the  bottoms  over  sections  17  and  18,  township  3  N.,  range  9  E.  It  now 
dimfn  sS  eueiv''''v^r^'  Vermillion,  about  1  mile  fa;ther,%ut  with  mu"  h 
the  Z  t!^  M^^'  ""^n^  '^l^?,7^,^y  fact  that  only  the  roofs  were  taken  from 
the  houses  of  Messrs.  Cramer,  Walker,  and  Foley  in  that  vicinity  Between  these 
?he  stonS  t'f  ^^^'f  ^^^°7Se  Kieper  ancf  WilUam  CasS^deSro JcTw  Sifn 
no  douM  the  ^  W ^^^^'^l  t^act  of  open  prairie  1^  miles  in  width,  where 
?o  domoLti  j-f  Wew  with  great  violence,  but  there  was  no  material  upon  which 
if  Mr  r^sXt  ptrTn  ^'''^'^'  f''^  ^'^'^^'^^y  evidence  of  its  ]>ath.  The  barn 
 •  "^.ASMu^,  easT  01  tne  House,  stood  directly  in  the  storm's  center.  The 


The  slK^rw.fr.nr^.tr/     ^^'^'^  m°  Pifes,  aud  Scattered  along  the  track  for  a  mile. 
JLlie  shod  was  carried  to  ihe  northwest  and  converted  into  kindling  wood, 
form  of  a  mowing-machine,  together  with  a  hay-rake,  were  lyiut 


near  to  each  other.    The  former  was  carried  three-i 


The  plat- 
in  the  barn  quite 


X 

/  < 

/               PATH  ^ 

s 

J.NO.  8. 

20oSweK?hf  i!!™''  the  east  (Diagram  No.  8.)  The  house  which  stood  about 
..JOO  Icet  west  of  the  bam  was  torn  to  pieces  and  the  debris  carried  to  the  WSVV.  aud  SE. 
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East  of  the  houses  occupied  by  Kieper  brothers  and  across  ^P®  ^ff^«^,  1|  ^jj^^,^!  ^^^^ 
house  of  Mr.  James  Bowman  was  destroyed  and  several  of  the  family  badly  brmsed 
The  destructive  winds  at  this  point  extended  2i  miles  east  of  the  storm's  center  and  H 
miles  west.    This  width  still  continued  for  one  tier  of  sections  farther  north,  but  with 

'TnTecS>Sant%rXf|- Snipe  Creek,  the  following  destructions  occurred:  The 
house  o?r  Schult8  east  ofthe  cLk,  in  section  9,  was  unroofed  ^^d  the  d<^bm  ca^^^^^^^^ 
to  the  northwest  Mr.  A.  J.  McGee's  house,  m  section  9,  half  a  mile  farther  north, 
and  Mr  He^ry  Boatman's,  in  section  10,  one-qaarter  of  a  mile  to  the  east,  were  entire  y 
destroyed,  and  the  ruins  carried  to  the  northeast,  north,  and  northwest.  In  the  north- 
west corner  of  section  8,  and  west  of  the  storm's  center,  Mr.  Buffon's  house  w;as  destroyed, 
rndl  mUe  further  w^^     in  section  7,  the  houses  of  Messrs.  Satteriield  and  S.  S.  Martin 

''ln%h^LuthweS'oorner  of  section  6,  the  stable  of  William  Life  was  destroyed  Li 
passing  1  mile  farther  to  the  north  the  path  of  destruction  dirainishedsnearly  as 
much  fu  width.  Leaving  entirely  the  wide  bottoms  of  the  VermiUion  m  order  to  pre- 
Srve  its  northeast  course,  it  confined  its  destrnction  hereafter  to  the  east  and  west 
blanches  of  Snipe  Creek  and  finally  to  the  east  branch  alone,  which  ran  more 
d  rectly  northeast.  On  the  west  branch  of  Snipe  Creek,  the  houses  of  Messrs  Bulk- 
ley  and  Wliite,  standing  east  of  the  storm's  center,  were  demohshed  and  the  dehris 
carried  to  V/northeast,  north,  and  northwest.  Jhe  clistrict  school  house  3  miles 
south  and  1  mile  east  of  Beattie,  standing  upon  the  high  prairie  between  the  east 
and  west  branches  ofthe  creek,  and  east  ofthe  storm's  center,  was  a  complete  wreck, 
hardly  a  vestige  of  the  building  remaining  near  the  foundation.  The  debris  was 
scattered  to  the  northeast  and  north.  .    ,      ,  i   j  xi,    t,         e  at,. 

One  mile  south  and  half  a  mile  east  of  Beattie  the  storm  reached  the  house  of  Mi. 
Leroy  Sample,  staudingwest  ofthe  storm^s  center  about  100  yards,  onanseof  ground  de- 
westward  to 


the  west  branch  of  Snipe 
Creek.  (Diagram  No.  9. ) 
The  building  was  taken 
up  bodily,  except  the 
ground  floor,  and  carried 
to  the  southeast  5  rods, 
twisted  to  pieces,  and 
the  debris  carried  to  the 
east,  northeast,  and 
north,  covering  nearly  a 
40 -a ere  field.  Three 
members  of  the  family, 
who  were  left  upon  the 
floor  while  the  body  of 
the  house  was  carried 
over  their  heads,  were 
considerably  injured. 
Mr.  Sample,  jr.,  was  car- 
ried several  rods  to  the 
southwest  and  nearly 
stripped  of  his  clothing. 
A  stable  20  rods  south- 
west of  the  house  was  .  ,  „  j  ■ 
blown  to  pieces  and  the  debris  carried  to  the  southeast.  A  round  fiye-pound  weight 
was  carried  from  the  house  40  rods  to  the  southeast.  One  of  the  house  sills,  6  by 
8  inches  and  10  feet  long,  was  carried  120  rods  to  the  southeast.  Two  sulky  cul- 
tivators, weighing  several  hundred  pounds  each,  and  standing  five  rods  northeast 
of  the  barn,  were  carried  into  the  creek  20  rods  to  the  southwest.  A  wagon  box, 
30  feet  southeast  of  the  bam,  was  carried  40  rods  to  the  southeast  and  blown  to 
pieces.  A  spring  wagon  standing  close  by  the  house,  was  torn  to  piece^  and  not  a 
spoke  left  in  any  of  the  hubs,  some  of  which  were  found  over  a  mile  to  the  east.  A 
tin-type  picture,  6  by  8  inches,  wa.s  blown  out  of  its  frame  which  hung  up  m  the 
housef  carried  H  miles  to  the  northeast,  and  found  with  one  corner  driven  into  an  elm 
tree  to  the  depth  of  half  an  inch.  Mr.  Sample  stated  that  the  weather  had  been  very 
warm  during-  the  day.  with  rather  a  brisk  southerly  wind,  which  had  been  the  pre- 
vailing direction  for  some  time  past.  At  about  3  p.  m.  a  gentle  ram  ^et  m  with  a  south- 
west wind,  continuing  showery  until  the  appearance  of  the  tornado,  ^^"ch  was  about  6 
p.  m.  About  fifteen  minutes  before  the  tornado  passed,  hail  fell  of  very  large  size^ 
but  few  in  number.  Both  rain  and  hail  ceased,  as  the  funnel-shaped  cloud  drew 
near,  whirling  in  a  fearful  manner  and  in  a  direction  contrary  to  the  hands  of  a  watcn. 
The  wind  first  struck  the  house  on  the  east  side  and  with  the  quickness  and  concusaon 
of  a  cannon-shot,  bursting  in  the  windows  and  doors.   Then  a  calm  ensued  for  a  tew 
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the  «itr«me  eastern  edge  of  tbi  .torm's  Si,  eSS.Si  „.  f  P'lle''s,l">«8e  stood  oa 
»ind,  which  conmitted  no  im'.'rr    S^eKff  •  "'""g  SE. 

the  high  prairie  in  Guittard  TownsMn  fJf  „,  n  "^^^^^  *'«  "f"™  "cended 
de.tp,edfheh„„„eofMe3.iwrtSaSf™:'  ''^^''^..^^r  i      f':  .H«e  it 


destroyed  the  houses  of  Messrs.  White  aid  Morgan    TCTafh  of  ,w ,   f  " 
diminished  to  less  than  half  a  mile  but  f  J e  f ho' .  -     ,  11'™"*'™ 
foree.    The  hons.  of  Mr.  MoLL  ajod  neark^n  iC  «o"'™°"*.'''''  '^'S'" 

f;;etazt*or.^L^*idf.'?iSJ" 
?hoS7r,itrbf  Mi^^^^^^^^ 

^ri^t^re,;crtKShT.T,T 
iss^:s-s-3tS^'S^^^ 
rr  wti,^xdit?  -d 

peculiar  cIrcnmstLees,  havi^g%st  cSlSced  t„°^^^^^         newcomers,'  under  the 

^a^Xh■i~r^^^^^^^ 
nV£?;°krZnr»ssi?5t?:€ttrfi 

6  p.  „.  on  Ma,  30.h,  saw  distiScS;:  .rttS^lrf  a\S?jXl^^^^^^^ 


No.  10. 

tT'/.Ss"p'S»rs"r::^^^^^^^^^  Di^ngbls  residence  of  fwe„,,. 

seemed  to  Tbe  throwu  forward  -it  nn  nnairnf  ni  I  ^rr.  '^^J"^''^'  Portiou  of  the  cloud 

When  It  descended  to  the  gJi'nX  iKl'u^S  „  <«'Xhe  Sl.ffienl' 
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afternoon  when  it  seemed  very  hard  to  breathe  comfortably.    About  40  minutes  before 
fKS^aZeared  rain  commenced,  followed  soon  after  by  hail  as  large  as  hens' 
This  precipitation  was  accompanied  by  a  strong  northwest  wind,  which  came 
if  lusts  tKoS  moving  toward's  the  mouth  of  Snipe  Creek,  where  other  clouds 
could  be  een  mo^fng  from^the  southwest     T^ae  southwest  curren  seemed  to  be  the 
strono-er  of  the  two,  and  to  control  and  beat  backward  the  clouds  from  the  nortn 
f3  thev  mixed  together  and  shot  off  to  the  northeast  with  greater  rapidity  of 
motton.'   From  S  tim^,  hardly  five  minutes  intervened  before  the  «torm  hadpas  ed 
Beattie,  having  traveled  a  distance  of  oyer  10  mi  es.  S^^^^'^'^'^'^g, 
rhane-ed  to  the  west,  and  rain  poured  down  m  torrents,  continuing  with  climmisnea 
energ?,  during  the  n  ght  ai^d  half  the  following  day.    During  the  evening  and  nigh 
Uwfs^ery  cold,  necessitating  overcoats  f"'^  those  who  were  rescuing  the  d 
wounded.    In  many  instaacei,  the  homeless  sufferers  were  found  huddled  together: 
over  the  ruins  of  their  property,  shivering  with  cold  from  the  f^^^y- P^^^'^'^S^^XJ: 
Mr.  M.  A.  Tucker,  proprietor  of  the  Sherman  House  Beattie,  ^t^^d  that  on  the  atter 
noon  of  the  30th  threatening  clouds  began  to  co  lect  m  the  southwest  and  no  thwe^t, 
with  a  brisk  southerly  wind.    Rain  commenced  between  4  and  5  p  ^: '^^'J^^*^^  P  jn 
while  the  tornado  was  passing  it  was  so  dark  (although  the  sun  was  ^tijl  ojer  one  nour 
high),  that  it  became  Aecessary  to  light  a  lamp.    The  wind  .^o^,  f^S^^'l     ^nd  back- 
west  accompanied  with  very  heavy  rain  and  large  hail  veering  to  t^f^fjtl;^{^f,„°^^^^^^ 
ing  to  the  west  again,  when  the  hail  ceased   but  the  ram  ^onti  med  at  mte^^^^^ 
through  the  night  and  part  of  the  following  day.    At  7  p  m.  the  sun  came  out  very 
bright  for  a  few  moments,  lighting  up  beautifully  the  western  horizon  Ihi™ 
first  good  rain  during  the  past  eight  months    All  the  ram  t^^^*  f^"/;^""^  gfj,'^'^^^^^^^ 
and  spring  would  not  have  wet  the  ground  6  inches ;  m  'l^f^^"^^';*^ 
come  verv  drv  and  many  were  expecting  a  severe  drought  and  loss  oi  crops. 

Sr.  r  Brawner,  of  Axtell,  stated  that  it  was  about  6  p.  m.  ^^^^^the  tornado  passed 
to  the  westward  of  the  town,  where  it  could  be  distinctly  ^^^n  About  o  p.  m^^ight 
rain  commenced  with  a  northerly  wind  (during  the  day  the  wind  ^^^^  been  from  the 
south),  ceasing  a  few  minutes  before  the  tornado  passed  The  wmd  now  back«l 
to  the  east,  Continuing  steady  for  a  few  moments  when  -Yeejed  ^  t^^e^^^^li 
W  and  NW.  as  the  storm  cloud  passed  to  the  northeast.  Hail  and  ram  now  leii 
Jn  large  quantities,  with  a  very  strong  wind  for  nearly  ^'^f.^^^f^fBeaX  standi 
an  unSsual  decline  in  the  temperature.  South  of  Axtell  which  like  B^^^^  stands 
upon  the  highest  ground  in  the  surrounding  neighborhood,  the  wind  ^om  the  nortn 
Tst  did  considefable  damage  in  the  timber  and  blew  down  ^^^^J'^/^l'^^Xoueh 
tiie  small  town  of  Guittard,  4^  miles  north  of  Beattie,  no  damage  was  done,  although 
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there  occurred  heavy  ram  with  some  hail  and  a  strong  northwest  wind  as  the  storm 
passed  to  the  eastward.  After  crossing  the  Saint  Jo  and  Denver  City  Railroad  betwe™ 
Seattle  and  Axtell  the  cloud  turned  from  NNE.  to  due  northeast,  pLsing  over  a  tWnly 
inhabited  region,  for  a  distance  of  11  miles.  This  portion  of  the  country  aWded  in 
deep- wooded  ravines  and  small  streams,  interspersed  with  rather  narrow  belts  of  rich 
high,  rollmg  prairie.  During  nearly  the  entire  distance  the  cloud  (preserving  its 
characteristic  shape),  now  descending,  now  rising  and  swaying  from  side  to  s  dets  if 
T^"^^  ^^^^^^^^  above^the  ground,  committinrno  dam^age 

.LTIf  T  J^''  "^^^  ^'^'^^^       ^  '^i^*^'^^^      several  miles  on  eithir 

SrvSt  H..  .r'l-    ^'^'^  T]""'  ^^^t^^e'^f  «f  Beattie  and  6  miles  southwest  of  Saint 
Bridget,  the  cloud  swooped  down  upon  the  small  frame  structure  of  Mr.  Fuger,  liftino- 
Lt  hil\  XrT-'  f  «™a".«otto'i^^ood  trees,  carrying  it  over  their  tops  (about  15 
Tf^r^/  '  V'  ^""'"f'  ^*  crushed  to  pieces,  and  the  dSbris  was  strewn  aloncr 

intn  S?1^°T%^°'  ^""^-^T^^  «f  ^  mile.  This  was  the  only  damage  to  speak  of" 
sett  if  nfn  ^  ^'f  ■  """"^  •'^""^  P^^^*^'^  o^e^'     ^<^ar  to^  some  isolated 

wS  wb       Tr'""^  "^^^  accompanied  by  a  strong  southwest 

Thl  ;inW.  ^L*™^*^  ,T^s  very  severe,  although  the  cloud  did  reach  the  ground. 
wr/fonn.r  f  ?  southwest  current  was  sufficiently  attested  by  the  large  poles  that 
Zn.inf  P^*''-^  ''S'^'"!*.  ^'^^'^^  «f  t^'^  buildings  to  secure  them  upon  their 
S  if  so  ?r:,f  r'"^  V^f  *  m  each  case  they  had  beeS  badly  shaken  up.  '^About  1 
L°i  "i^^i"^*  Bridget,  the  cloud  passed  over  the  broad  belt  of  heavy  timber 
ularif  to  TnJlfJ  Pff^'^r^t^P  hanks  of  Manly  Creek,  which  ran  eastward  quite  iSeg- 
uiarly  to  Turkey  Creek,  m  the  adjoining  county  of  Nemaha.  It  now  descended 
upon  the  highest  point  of  ground  at  the  Catholic  mission,  destroying  an  olTsrhool 
Benedict  a^d^rt"*^Tt*  «f  .^^^'^^^^^'^l^-  Brother  Lambert,  of  the  OrTer  of  Saint 
Benedict,  and  attached  to  this  mission,  stated  that  the  storm  passed  about  6  30  p  m 


No.  12 

It  came  up  with  a  terrible 


irtel^eliSo^iitl'JXe^nti'kntf  "^'T''  '^''^'''^^^  '^^^'^^y' 

ntes  before  the  toraLlo  cZe  ?l    i.l^^^^^^      ^  Diagram  No.  12.)    About  tw.'uly  min- 

tious,  but  only  the  chimneys  were  Mown  or  T  o  .  n\  l""';'-'n 

to  the  nor  heast  struck  Willow  Creek,  halt  a  m  l  ,  /  "  '"'1 

with  broad  bottoms  and  rnmilno- P«i.^  n.iii  a,  niiio  i,.  (  h,,  uorl  h,  .m,  vci-y  sui;i,ll  slrcim 

of  Saint  Bridget    (bTairarNo^n  ^  'W^^^^^^^^^ 

^x^ia^ram  No.  13. )    On  this  creek,  directly  north  of  tho  missiou,  the 
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storm  unroofed  the  house  of  Den^B  Morian  carrymg  tlie  defcm  to  the  east^ 
down  Willow  Creek  to  near  its  mouth,  uprooting  and  tWmg  off  the  ««anY  }™l>ei  m 
places  it  left  it,  at  the  Nemaha  County  line,  passing  gradually  up  to  the  high  prame 
Wwh  ch  it  remained  above  the  ground  for  about  1  mile,  when  "gain  struck 
Maulv  Creek  where  it  bends  to  the  northeast.  Here,  on  a  slight  rise  of  ground,  bu^ 
below  The  general  level,  it  destroyed  the  log  house  of  Mr.  Corcoran.    It  now 


reached  the  bottom  of  the  valley  and  crossed  a  portion  of  it  winch  cut  into  the  high 
prairie  to  the  northwest.  Ascending  the  high  ground  which  bounded  this  small 
inlet  to  the  east,  the  storm  destroyed  the  small  stone  house  ot  Mr.  Hickman,  situated 
about  half  way  up  the  southern  slope  of  the  hill  The  debris  in  thjs  instance  and  the 
former  was  carried  along  the  storm's  path  to  the  northeast  for  from  50  to  80  rods 
Passing  over  this  high  point  of  land  which  pushed  out  into  the  vadey,  the  cloud 
a"-ain  encountered  the  creek,  keeping  near  its  western  bank  and  destroyed  the  tim- 
bCT  in  a  fearful  manner  for  a  distance  of  about  2  miles,  when  it  bore  slowly  to  the 
north,  leaving  the  creek  which  »ran  nearly  due  east.  Its  course  now  became  hNL., 
as  it  ascended  the  high  prairie  where  it  demolished  a  school  house  in  district  it.. 
Clear  Creek  Township^  Nemaha  County.  The  building  stood  on  the  north  side  of  tl^e 
storm's  center  and  fronted  the  south.  It  was  first  struck  on  the  south  end  bursting 
iu  the  door  and  carrying  the  building  off  the  foundation  GO  feet  to  the  north,  where 
it  went  to  pieces  and  the  debris  scattered  to  the  northeast  and  east. 

One-quarter  of  a  mile  to  the  east  the  large  stone  house  ot  Mr.  McCaffrey  was  unroofed^ 
and  several  of  his  out-buildings  demolished.    Part  of  the  roof  was  deposited  a  few 
rods  east  of  the  house,  hut  the  largest  portion  had  not  been  seen  ^Jf^*"™! 
though  vigilant  search  in  every  direction  had  been  made  for  it.    Large  cottomvood 
trees  from  12  to  18  inches  in  diameter,  standing  a  few  yards  east  and  Bontheast  ot  the 
house,  were  broken  off  from  8  to  15  feet  above  the  ground    The  ^irtth  of  the  storm 
track  at  this  point  was  about  300  yards.    The  storm  passed  at  about  6.45  p.  i"--  alter 
which  the  suL  came  out  quite  pleasantly,  but  the  air  was  very  cl^^lly.  ^>«^;;^;^^| 
westerly  wind  prevailing.    It  rained  very  heavily  alter  7  p.  m.,  with  a  northwest 
wind,  and  at  intervals  through  the  night.    The  following  day  was  ^^ir- ^J'^t  very  co^^^ 
Mr.  McCaffrey's  house  stood  one-quarter  of  a  mile  west  of/^^'^y  ^re'ik  am 
quarters  cf  a  mile  north  of  Manly  Creek  upon  a  considerable  rise  of  f  ""^''f  f 
to  the  southeast.    The  latter  creek  empties  into  the  former  at  f  \s  PO^"*' 
into  Clear  Creek  H  miles  to  the  southeast,  which  empties  into  the  Ncmalia  K  verjJi 
mi\es  to  the  east.    In  crossing  Turkey  Creek  to  the  northeast  five  smal  buil^^^^^ 
uated  along  the  creek  bottom,  were  unroofed  and  partially  c^emolished.        ^  heavy 
timber  fori  width  of  half  a  mile  north  and  south  was  torn  and  twisted  m  the  usual 
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manner.    Directly  east  of  McCaffrey's  the  eastern  banks  of  the  creek 


were  very  precip- 


itous, but  abont  80  rods  further  to  the  north  a  little  ravine  150  yards  wide  cut  up 
through  the  blutis  to  the  high  prairie  beyond.  Up  this  "draw"  the  storm  cloud 
passed  with  the  utmost  display  of  violence,  tearing  up  aud  breaking  off  nearly  everv 
tree  aud  bush  throughout  its  extent.  J  "'^^.y 

Half  a  mile  from  the  top  of  the  bluffs  and  on  still  higher  ground  the  storm  unroofed 
the  small  house  of  Mr.  Gopelt,  a  German  farmer.  The  cloud  now  rose  entirely  from  the 
ground,  and  passed, over  the  high  "divide"  between  Turkey  Creek  aud  the  Nemaha 
Ki  ver  for  a  distance  oi  6  miles,  crossing  the  latter  where  it  passed  the  Nebraska  line,  1* 
miles  south  of  Cincinnati,  a  small  town  in  the  extreme  southeast  corner  of  Pawnee 
County,  Nebraska.  During  this  part  of  its  course  no  damage  was  committed  so  far 
as  caret ul  examination  could  reveal.  Over  the  many  little  wooded  ravines  which  it 
passed  there  was  not  the  slightest  evidence  of  its  destructive  energy,  but  a  stron<r 
southwest  wind  followed  in  its  wake,  succeeded  by  heavy  rain  and  some  cases  half 
with  a  cold  westerly  wind.  Dr.  A.  H.  Jackson,  of  Cincinnati,  stated  that  the  storm 
passed  between  1  and  2  miles  south  of  the  town  at  7  p.  m.,  or  perhaps  a  few  minutes 
later.  During  the  day  the  wind  had  Peen  mostly  from  the  southeast,  but  very  change- 
able, as  well  as  the  clouds,  which  sometimes  covered  the  zenith  and  portions  of  the 
horizon,  and  then  entirely  disappeared.  It  was  very  warm,  especially  in  the  after- 
noon. About  4  p.  m.  the  clouds  began  to  gather  thickly  and  threatening  in  the  west 
and  looked  very  peculiar,  sometimes  red,  changing  alternately  to  muddyrgrayish  blue 
and  black.  After  this  series  of  changes  had  been  going  on  for  some  time,  siiall  scud 
clouds  were  seen  to  break  off  from  the  larger  masses  and  move  rapidly  about  each  other 
hnally  concentrating  m  the  southwest,  the  wind  at  the  surface  being  still  from  the 
southeast.  In  the  course  of  a  few  minutes  the  wind  entirely  ceasedf  followed  by  a 
snort  period  of  calm,  when,  upon  looking  again  to  the  southwest,  distant  about  3 
miles,  a  peciiliar  barrel-shaped  cloud  of  a  dirty  smoky  color  was  seen  rather  high  up 
m  tlie  air.  The  wind  now  sprang  np  very  strong  from  the  southwest,  and  the  cloud 
passed  by  to  the  south,  disappearing  from  view  in  the  heavy  timber  along  the  Nemaha 
Kiver,  which  it  tore  up  badly  on  the  property  of  Mr.  J.  P.  Cone  for  a  width  of  240 
yards.  While  the  tornado  was  passing  the  wind  changed  suddenly  to  the  northwest 
and  blew  very  violently  for  from  ten  to  fifteen  minutes,  whipping  off  the  tops  of  some 
ot  the  trees  in  the  town  and  overturning  several  rods  of  fence.  The  wind  was  ac- 
companied with  heavy  rain  and  some  hail,  but  it  ceased  with  the  decline  of  the  heavy 
wind,  and  no  more  fell  during  the  evening  or  night. 

The  clouds  seemed  to  break  away  aud  clear  up  in  the  west,  but  a  very  cool  westerly 
wmdcontmued  even  through  the  following  day-a  very  unusual  occurrence  for  this 
time  ot  the  year.  The  storm  cloud  again  lifted  from  the  earth  while  upon  the  high 
prairie  east  ot  the  Nemaha  River,  aud  passed  over  the  southwestern  portion  of  Rich- 
ZnTL    Tn^'  to  the  small  town  of  Dawson's  Mills,  on  the  Nebraska  and 

Atchison  Railroad.  During  this  portion  of  its  course,  about  20  miles  in  length,  it  left 
Krn!'.?!^  TI^  °^     (lestructive  power,  except  while  again  crossing  the  southern 

the  Nemaha,  where  it  bends  to  the  northwest,  and  about  half  way  between 
^,.lZZ  ..^^^"'I'^'f.  ^""iT-  ^^'1  ^™ken  in  considerable 

Sc.  n  f '  '^.^'1°^  ^*  t»  unquestionably  decide  the  work  as  the  result  ofthetox- 
^f^t  on^^tT!  X^Y^-  .  track  wascomparatively  narrow,  and  the  destruction 
^>^!iLTi  ri^i  °  ^^"^  tree  tops  especially  on  the  western  bank,  where  its  work  first 
\fTof^.IT}\y.I  T^^^  ^^S^^^^^        ^'^i-tli      several  places  previous  to 

fnPt  ^tffn^  /"''"''  "°  evidence  from  any  source  could  be  obtained  of  such  a 
vr.l!i  J-f""^®  110  portion  of  the  storm's  entire  path  was  so  completely  de- 

la^wnrrl  tS.      f^'  ^'}'}  The  entire  distance  from  Cincinnati  liorth- 

iW  iTofbln^  W  "^""l  '"'"''^  °^  ^''i?  Nemaha,  about  12  miles,  was  a  bare  prairie  offev- 
neri  f-h?  tL  ?i°ii^ton«u8  surface  of  grass,  yet  not  by  any  means  level,  as  it  was 
mahiin' SfrZf  abruptly  undulating  of  any  portion  of  the  whole  track.  The  re- 
Soir^  t  nLi  ^''^  ^^^f*^''  ^'S^  I'^t^^een  the  south  branch  of 

southersto^uorfi^fn  nf  river  which  runs  from  northwest  to  southeast,  through  the 
el^tevutZllf!!  \f  R'chardson  Connty,  and  empties  into  the  Missouri.  On  the 
nSh  -iml  ^,^t  ^  ^"^irl^,^'  and  at  the  foot  of  high  bluffs  surrounding  it  on  the  west, 
S^orthe  .tn;.^  M-^i''  to^I^  of  Dawson's  Mills,  the  last  village  encountered  in  the 
storm  reiJhed  f  ^ichael  Riley,  the  principal  merchant  of  the  place,  stated  that  the 
tSurtSSfn™  A  T'*  ^-^^  ^^•'^^^  ^""^  "o  rain  during  the  day  until  about 
ofvery  SiL  s  ^  ^""'^  ''"^'^  "J*""  '^^'^  ^'^"^  ^'^^  ac^companied  with  hail 

bluffsLoufth  A  rw^  fcattermg.  The  tornado  came  up  from  the  sout^i west,  over  the 
its  inLrteS  n  In  { ^o«k™gl'ke  a  waterspout,  and  attended  with  great  comniotion  in 
crushed  hi  the  frnnf  n'f S  .        P'"^''«"''  ""^  «*rong  current  from  the  southwest 

Ed  another  rnZho  n  """^^  "^^"''''^  '^^  shelving  on  the  north  side.  Mr. 
S  tWouf  b^nlt  r  ^1*  ^^^^-^^  «  Mills,  stated  that  during  the  day  th.>,  wi.ul  hn.l  been 
cCdeXn  fbttT«  'wlfl  '!f'''*^'T  ^.^V''^  Vle^^^tint  until  just  at  evening,  when  it 
Ceaten  n/clm^^^^^  ^«  a  southwest  wind.  About  30  minutes  before  the  storm,  dark, 
tnreatening  clouds  began  to  appear  m  the  southwest  and  north,  gradually  approach^ 
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ing  eacli  other  imtil  covering  the  western  horizon.  The  two  seemed  to  jom  m  the 
northwest,  when  there  resulted  a  great  commotion  m  the  clouds,  some  moving  one 
way  and  some  another.  The  entire  operation  was  not  distmctly  visible  as  the  ob- 
server was  too  low  down  behind  the  western  hills  to  watch  aU  of  the  changes.  A 
grelt  roaring  was  now  heard,  like  the  rumbling  of  several  trams  of  cars  while^  the 
wind  was  still  from  the  southwest.  As  the  roaring  became  louder,  mdicatmg  the  ap- 
proach of  the  storm,  a  peculiar  cloud,  shaped  like  a  waterspout,  made  its  appearance 
The  wind  now  commenced  to  lull,  andsoon  a  calm  ensued,  as  on  thecve  of  some  awful 
catastrophe,  which  filled  the  inhabitants  with  terror.  It  had  now  ^^ecome  so  dark  that 
few  things  could  be  distinguished.  The  cloud  did  not  dip  down  into  the  valley,  as 
w^  expected,  but  moved  Sver  the  bluffs  to  the  north  of  the  town,  distant  about  one 
mile.  From  d\  appearances  it  had  hardly  passed  ere  a  violent  wind  sprang  up  from  the 
northwest,  accompanied  with  a  few  large  hail  stones  and  rather  heavy  ram,  which 
dashed  down  the  bluffs  and  through  the  valley,  committing  considerable  destruction. 
The  northwest  current  slacked  up  I  little  in  a  few  seconds,  when  it  was  succeeded  by  an 
equally  viole  nt  wind  from  the  north,  the  rain  continmog.  The  wmd  gradually  veered 
to  the  west,  withamuchlowertemperature,  producmg  a  chilling  effect  ^Pon  tte  at- 
mosphere for  the  next  48  hoars.  The  ram  contmued  until  about  10  p  m  when  aU 
was  quiet,  commencing  again  with  a  westerly  wind  shortly  before  inormug.  The 
Catholic  church,  26  by  50  feet,  with  16-feet  studding,  was  V^^^mI  bod.  y  from  the  f^^^^^^ 
dation  and  carri^ed  to  the  southeast,  the  southeast  corner  10  ^eet,  and  tho^^n^^^ 
corner  14  feet.  After  striking  the  ground  the  building  moved  6  feet  to  the  so  nth,  plow- 
^g  up  the  surface  to  a  depth  of  several  feet,  when  it  fell  to  pieces.  There  were  at  the 
time  about  50  persons  in  the  church,  in  attendance  at  evening  meeting ;  none  were 
Sd  but  several  seriously  injured  ;  most  of  the  people  sought  protec  ion  under  the 
seats,  upon  which  the  debris  feU,  thus  saving  many  from  a  painful  death.  One  piece 
of  flooring  12  feet  long  and  inches  wide  was  carried  120  yards  to  the  southeast,  and 
cLsiderally  lighter  dlris  was  carried  150  yards  m  the  same  direction  and  deposited 
in  the  garden  of  Mr.  Webb.  The  wagon-shop  of  Mr.  S.  C.  Barlow,  18  by  40  ±t.et,  and 
two  stories  high,  with  an  addition  to  the  south  12  by  20  feet,  had  its  east  end  moved 
is  inches  to  the  south,  but  the  west  end  remained  fi^rm.  H|s  stable,  a  few  rods  w^^^^ 
of  the  shop,  12  by  17  feet,  and  9  feet  high,  was  picked  up  and  blown  entirely  through 
two  board  tbnces,  about  60  feet  apart  and  five  boards  high,  tearing  them  down  for  a 
width  of  25  feet.    The  bam  contained  H  tons  of  hay,  which  was  pretty  thoroughly 

^^Con'th^'^^rlMe'Xve  the  town,  which  formed  the  high  divide  Y^^.t' 
Muddy  and  the  Nemaha  Rivers,  the  house  of  Mr.  Riley  and  the  bam  of  Mr.  Daw- 
son were  entirely  destroyed.  Here  the  tornado  performed  its  characteristic  work. 
(Diagram  No.  i4.)  The  house  stood 
about  200  feet  west  of  the  storm's  center, 
and  was  very  solidly  constructed  with  oak 
sills  and  studding.  The  wind  struck  it 
first  from  the  northwest,  moving  it  from 
its  foundation  and  then  tearing  it  to  pieces, 
scattering  the  ddbris  to  the  south,  south- 
east, and  east,  some  parts  being  found  half 
a  mile  distant.  Only  about  one-third  of 
the  flooring  could  be  found  at  all.  Two 
of  the  house  sills  10  by  12  inches  and  16 
feet  Ichig  were  carried,  one  to  the  south 
200  yards  and  the  other  300  yards  to  the 
southeast.  One-fourth  of  a  mile  in  a  direct 
line  to  the  NNE.  stood  the  barn  of  Mr. 
Dawson,  a  large  and  firmly-built  structure 
30  feet  square  with  16-foot  posts.  It  ^yas 
torn  to  pieces  on  the  foundation,  the  fvind 
striking  it  broadside  from  the  west,  crush- 
ing in  the  heavy  oaken  frame  as  if  it  had 
been  a  toy  shop,  and  scattering  the  debris 
to  the  south  and  southeast.  Two  of  the 
sills  14  inches  square  and  30  feet  long 

were  found  23  yards  to  the  southeast.    A  Ko.  14. 

pile  of  loose  lumber  50  feet  WSW.  of  the  „ 
barn  was  not  harmed,  also  the  house,  300  feet  in  the  same  direction,  escaped,  brass, 
hay,  weeds,  pieces  of  furniture,  clothing,  and  boards  ^^ere  scattered  along  the  storm 
nath  for  a  mile  or  more.  This  constituted  the  last  destructive  act  of  the  t^ue  torn'^^^^^^^^ 
far  as  any  reliable  information  could  be  obtained.  Nothiu  g  was  seen  or  heard  of  fnrth^^^ 
on,  in  the  way  of  a  peculiariy  shaped  cloud  or  of  any  destruction  where  \yh,rling  cur 
vent  or  oloud'became  a  factor.  Of  course  by  the  time  the  tornado  reached  Dawson  s 
Mills  it  was  very  neariy  sundown,  and  any  observation  upon  the  movement  or  appeal 
66  SIG 
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auco  of  the  cloud  would  be  attended  witli  mucli  difficulty,  especially  as  it  was  now 
raoviug  above  the  ground,  and  therefore  much  diminished  in  size. 

Rev.  J.  W.  Taylor,  an  itinerant  Methodist  minister  at  Saint  Deroin,  18  miles  due  north- 
east of  Dawson's  Mills,  and  on  the  Nebraska  side  of  the  Missouri  River,  stated  that  in 
his  travels  to  and  fro  between  these  points  ho  had  found  only  one  instance  of  destruct- 
ive action  (a  farmer's  house),  which  occurred  in  the  vicinity  of  Baraday,  a  small  vil- 
lage six  miles  southwest  of  Saint  Deroin.  The  building,  situated  in  a  small  "  draw" 
up  which  the  storm  evidently  passed,  was  completely  destroyed,  together  with  all  of 
the  outbuildings.  The  house  was  very  well  built,  being  much  stronger  than  the  build- 
ings of  most  of  his  neij^hbors,  which  were  i^erlectly  unharmed,  though  not  a  quarter  of 
a  mile  distant  on  the  high  prairie.  The  family,  consisting  of  four,  were  in  the  house  at 
the  time,  but  none  were  seriously  injured  save  the  father.  The  broken  furniture,  parts 
of  bedding,  clothing,  boards,  and  shingles  were  strewn  along  the  track  to  the  south- 
east and  east  for  a  distance  of  from  one-half  to  three-fourths  of  a  mile.  The  time  of 
this  destruction  was  given  as  7.30  p.  m.,  which  would  agree  very  well  with  the  time  at 
Dawson's  Mills  of  7.10  p.  m.,  making  the  progressive  velocity  of  the  storm  between 
these  two  points  (supposing  this  destruction  to  have  been  caused  by  the  tornado)  at 
about  36  miles  per  hour,  rather  above  the  average  velocity  for  the  whole  storm  track, 
but  not  at  all  excessive  for  small  portions.  As  no  one  mentioned  to  Mr.  Taylor  in  con- 
nection with  this  destruction  anything  about  a  tornado,  and  as  no  questions  were  put 
by  him  respecting  the  possibility  or  nature  of  such  a  storm,  we  are  left  somewhat  in 
doubt  concerning  the  course  and  conditions  of  the  tornado  after  leaving  Dawson's  Mills. 
At  Saint  Deroin,  as  stated  by  Mr.  Taylor,  there  was  no  severe  storm  of  wind  during  the 
day,  but  an  exceedingly  heavy  fall  of  rain,  mixed  with  some  hail,  which  came  from  the 
northwest  between  7  and  8  p.  m.  No  damage  was  committed.  Thought  that  the 
heaviest  -part  of  the  storm  went  west  of  him.  It  was  clearly  determined  by  the  unani- 
mous testimony  of  many  people,  and  a  considerable  amount  of  destruction,  that  a  very 
heavy  northwest  storm  of  wind  and  rain,  but  not  much  hail,  prevailed  between  the  hours 
of  7  and  9  p.m.  over  the  eastern  j)ortion  of  Richardson  County,  Nebraska,  the  southwest- 
ern part  of  Iowa,  and  the  northwestern  part  of  Missouri.  Now,  it  is  more  than  likely, 
from  the  coincidence  of  time  and  place,  that  the  tornado  finally  lost  its  identity  in  this 
heavy  storm,  which  had  come  many  miles  from  the  northwest,  in  Iowa  and  Nebraska, 
crossing  the  path  of  the  tornado  east  of  Dawson's  Mills.  But  notwithstanding  what 
may  be  thought  or  said,  it  is  an  indisputable  fact  that  the  identity  of  the  tornado  was 
extinguished  where  the  northwest  storm  began  its  work.  I  obtained  no  reports  of  any 
northwest  storm  west  of  Dawson's  Mills,  but  its  track  seemed  to  be  confined  to  the  sec- 
tions east  of  the  Nemaha  River. 

On  the  farm  of  Mr.  John  J.  Hart,  2-}  miles  southeast  of  Dawson's  Mills,  and  between 
7  and  8  j).  m.,  a  large  stable,  3G  by  40  feet,  and  containing  eight  horses,  was  blown  to 
pieces  by  a  heavy  northwest  wind.  The  house  of  Mr.  James  Harrison,  If  miles  SSE. 
of  Dawson's  Mills,  was  completely  demolished  about  the  same  time,  a  heavy  northwest 
wind  prevailing,  accompanied  with  rain  and  hail.  Three  and  a  half  miles  to  the  south- 
east, the  house  of  Mr.  John  Fisher  had  the  doors  and  windows  blown  in,  from  the  north- 
west ;  the  wind  was  attended  with  rain  and  hail  and  lasted  for  about  20  minutes. 

Mr.  W.  D.  Easley,  of  Humbolt,  a  small  town  eight  miles  northwest  of  Dawson's 
Mills,  reported  a  very  heavy  northwest  wind  with  torrents  of  rain,  but  not  much  hail, 
as  occurring  between  the  hours  of  7  and  8  p.  m.  and  lasting  about  30  minutes.  It  was 
accompanied  with  an  unusual  display  of  thunder  and  lightning.  Several  small  out- 
buildings and  chimneys  were  blo\ra  down,  and  a  new  drug  store  badly  racked.  Had 
had  no  rain  before  for  several  weeks,  during  which  time  the  wind  had'  been  southerly 
and  most  of  the  time  very  brisk. 

Mr.  M.  O'Brien,  of  Falls  City,  about  14  miles  southeast  of  Dawson's  Mills,  reijorted  a 
strong  northwest  wind  with  very  heavy  rain  and  small  hail  about  7.30  j).  m.  Two 
small  houses  were  moved  from  their  foundations  and  several  outbuildings  were  blown 
over.  The  house  of  Henry  Shaw,  7  miles  north  of  the  town,  was  completely  wrecked 
by  the  same  storm.  This  storm  also  visited  the. town  of  Craig,  just  across  the  Mis- 
souri River,  in  the  northwestern  part  of  Nodaway  Couuty,  Missouri,  at  about  7.30  p.  m., 
and  still  later  the  southern  portions  of  Nodaway,  Hoit,  and  Andrew  Counties.  Mr. 
Fred.  Meyers,  of  Craig,  reported  that  a  heavy  northwest  storm  visited  that  place  at  the 
time  above  given.  Very  heavy,  dark  clouds  began  to  gather  in  the  north  and  north- 
west rather  early  in  the  afternoon,  and  between  G  and  7  p.  m.  other  threatening  clouds 
appeared  in  the  southwest,  apparently  moving  up  the  Missouri  River.  As  they  swung 
around  to  the  northwest  the  two  sets  of  clouds  apparently  joined,  resulting  in  an 
unusual  commotion  and  wrestling  of  the  opjiosing  forces,  "when  the  wind  siiddenly 
veered  from  the  south,  where  it  had  been  during  most  of  the  day,  successively  to  tho 
W.,  NW.,  andN.,  blowing  with  groat  violence  from  all  tho  points.  It  was  accom- 
panied with  exceedingly  heavy  rain,  thunder  and  lightning,  and  ^()m(^  hail.  From  40 
to  50  chimneys  were  demolished,  tho  front  of  a  luri^r  di  ug  sloiv  blown  out,  aiul  tho 
building  itself  (24  by  100  feet)  was  careened  ovcr  'lo  llnrNoiith  and  east.  A  photo- 
,graph  car  was  turned  over  several  times,  and  a  largo  and  costly  wind-mill,  belougiug 
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auco  of  the  cloud  would  bo  attended  with  much  difficulty,  especially  as  it  wa«  tiow 
moving  above  the  ground,  and  therefore  much  diminished  in  size 

Kcv  J  W.  Taylor  an  itinerant  Methodist  minister  at  Saint  Deroii,  18  miles  due  nortli 
east  of  Dawson's  Mills,  and  on  the  Nebraska  side  of  the  Missouri  Rive™  stated  tw  in' 
his  travels  to  and  fro  between  these  points  he  had  found  only  one  instance  oftesJruct 

ve  action  (a  farmer's  house),  which  occurred  in  the  vicinity  of  Baradav  a  smLll  vlt' 
lage  SIX  miles  southwest  of  Saint  Deroin.    The  buildint'  situated  iT^^o  cJ^nii  ™  i  ,', 
up  which  the  storni  evidently  passed,  was  comiSly  "d'e  xoy^^^^^ 
the  outbuildings.    The  house  was  very  well  built,  being  much  stronger  tbonTl  1  hn^^ 
mgs  of  most  of  his  ne  c^hbors,  which  were  peiifectiy  unharmed,  tC^Sa  q  uarter  of 
a  mile  distant  on  the  high  prairie.    The  family,  consisting  of  foL^  were°n  the  Sse  at 
the  time,  but  none  were  seriously  injured  save  the  father.    The  broken  fSnituro  Zrt« 
of  bedding,  clothing,  boards,  and  shingles  were  strewn  along  thftS  to  the  .mS 
east  and  east  for  a  distance  of  from  one-half  to  three-fourths%f  a  mile    The  time  of 
this  destruction  was  given  as  7.30  p.  m.,  which  would  agree  very  well  with  the  f  Z 
Dawson's  Mills  of  7.10  p.  m.,  making  the  progressive  velocity  of  the  storm  b^^^^^^ 
these  two  points  (supposing  this  destruction  to  have  been  caused  by  the  ^Srmdo^ 
about  36  mi  es  per  hour,  rather  above  the  average  velocity  for  the  wLlfsto?rfr«lif 
but  not  at  all  excessive  for  small  portions.    As  no  one  mentioned  to  Mr  T^l^i^coS' 
nection  with  this,  destruction  anything  about  a  tornado,  and  as  no  qul^tions  we?e  w 
J?nir.o''P''^'"S.i^^'^  possibility  or  Mature  of  such  a  storm,  we  arTS  somrwhat^S 
ft  So^n?  the  course  and  conditions  of  the  tornado  after  leaving  Da™^MUls 

At  Saint  Deroin,  as  stated  by  Mr.  Taylor,  there  was  no  severe  storm  ol^wind  during  t  f; 
day  but  an  exceedmgly  heavy  fall  of  rain,  mixed  with  some  hail  whicrcamo  S 
northwest  between  7  and  8  p.  m.    No  damage  was  committed     Thouo-M  thoT  \ht 
heaviest  part  of  the  storm  went  west  of  him.    It  was  clearlv  S-miriP?!      LI  • 

accompanied  with  an  unusual  dLnhiv  o^^^^  lasting  about  30  minutes.  It  was 
buildings  and  chimnevs  wSe  l.W,  ^^'^'^  ^'^^'^  lightning.  Several  small  out- 
had  BO?ain  beSe  fSveral  welks  Zrl^r^^^^  '^'"If  store  badly  racked.  Had 
aJid  most  of  the  time  very  brisk       '        ^  wind  had  been  southerly 

strtVnorth5esrwin%thV4'h?av^ 

small  houses  were  moved  fi^m  t^foir  fnnLw-    ''"'^  f"'''"  ^""'^  ^-^O  P-  m.  Two 

over.  The  house  o? Henry  SW  7  Siles  norTnf  t1  'T'""^  outbuildings  Vere  blown 
by  the  same  storm.    TEtofm  alLTi^^Ued  tlS,  W*"  "^""^  9°^^Vlete\y  wrecked 

souri  River,  in  the  northwestern  nnrt  ny^^^^  J^^^*  ''^°i'«ss  the  Mis- 

and  still  later  the  southern  nor^^f^^^^  Missouri,  at  about  7.30 p.  m., 

Pred.  Meyers,  of  Craig,  reJort«l  that  al  e^w  ^lolt  and  Andrew  Counties."^  Mr.' 

^time  above  giVen.    Ve  y  heavy  tok  clouds    e' o^^T'*  '^^^  '-  ''W^'^  P^'^^'' 
west  rather  early  in  the  afternoon  and  bot^^^  to  gather  in  the  north  and  north- 

appeared  in  the  Luth^SappTe'ntlymo^^^^^^^^ 

around  to  the  northwest  tlii  twHets  o7p  fnH^^  n  ^^'^^^J^^K^FOV.  As  they  swung 
unusual  commotion  and  wrestlin°  of  +1^^  •  apparently  joined,  resulting  in  aS 

veered  from  the  soutWl^rSfd  been  ^^^^^^^^^  lorcos  when  the  wind  suddenly 
W.,  NW.,  andN.,  blowrng  with  f  ^^^^  °         ^""y'  «"ccessivoly  to  the 

panied  with  exceedingly  LrvTra^n  thZler.n/r"l  l'^-  ^^'^  P°'"*«-  I*  ^^'^^  ^<'''<>^- 
to  50  chimneys  were  demoliXed  the  fiw  nf  n  i^  l'KM">ug,  and  some  hail.  From  40 
building  itself  (24  by  IWfeet)  cSrened  oveT^o  '  1™^'  '^T  ^'"^^^'^ 
,graph  car  was  turned  over  sevUl  tim^rand  Xg^e^Sf  c^o^^.S-S;  bi^ng 
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to  the  railroad  company,  completely  destroyed.  A  "Woods  harvester"  weigh  mgabout 
1  200  pounds  was  moved  along  the  ground  for  80  yards  to  the  southeast.  The  storm, 
after  leaving  the  town,  passed  out  on  the  high  prairie  to  the  southeast  destroying  a 
great  amount  of  fencing  and  timher  and  several  small  huildings.  At  Mound  City,  8 
miles  southeast  of  Craig,  the  Methodist  church  was  moved  from  its  foundation,  and 
several  small  buildings  blown  down.  Three  miles  further  to  the  southeast  the  out- 
buildings on  the  farm  of  Mr.  Mclntyre,  in  Benton  Township,  were  entirely  destroyed. 

Concludino-  the  tornado's  track  at  Dawson's  Mills,  or  a  few  miles  eastward,  we  hnd 
that  its  entire  course  from  the  northwestern  portion  of  Riley  County,  Kansas,  measured 
between  98  and  100  miles,  which  it  traversed  in  2  hours  and  55  minutes,  or  at  the 
rate  of  30  5  miles  per  hour.  In  some  portions  of  its  trac^  the  rate  was  perhaps  some- 
what greater,  several  persons  estimating  40  to  50  miles  per  hour  as  quite  withm  the 
rano-e  of  its  progressive  velocity.  The  tornado's  general  coiu-se  was  due  northeast, 
but  subject  to  several  variations,  as  I  have  carefully  noted  in  this  description,  and  as 
wHl  be  seen  by  reference  to  the  accompanying  topographical  map  ot  its  tracli. 

THE  STOCKDALE  TORNADO. 

This  tornado  first  made  its  appearance  on  the  afternoon  of  May  30tli  oyer  the  farm 
of  Mr  William  Eddlebute,  on  Wild  Cat  Creek,  one  mile  northwest  of  Wild  Cat  post- 
office.'  At  about  6  p.  m.  Mr.  Eddlebluto,  whose  attention  for  some  time  had  been 
drawn  to  the  very  ciu-ious  manifestations  of  the  clouds  in  the  southwest  and  north- 
west, saw  in  about  the  twinkling  of  an  eye  a  narrow,  rope-like  cloud,  of  a  lighter 
color  than  those  surrounding  it,  shoot  outward  from  the  front  of  the  southwest  cloud 
and  rapidly  twist  itself  downward  to  the  ground,  which  it  reached  about  60  rods  south- 
west of  his  house,  taking  up  clods  of  prairie  grass  and  rails  for  a  width  of  30  feet. 
Outside  of  this  diameter  not  the  least  destruction  occurred  and  no  strong  wind  was 
felt  After  it  passed  it  blew  strong  from  the  southwest,  changing  finally  to  the  north- 
west with  a  lower  temperature.  Previous  to  the  formation  of  the  funnel,  ram  and 
hail  had  fallen  with  a  southerly  wind,  and  some  large  hail-stones  fell  on  the  outer  edges 
of  the  cloud  while  it  was  passing.  From  this  point  it  raised  from  the  ground  and 
passed  northeastward  towards  Stockdale,  having  remained  upon  the  earth  but  tor  a 
distance  of  40  rods.  Mr.  Eddleblute's  property  is  situated  along  the  bottoni  ot  the 
creek  bounded  by  high  divides  to  the  northeast  and  southwest.  The  tunnel  formed 
over  the  latter  and  passed  a  considerable  portion  of  the  valley  before  descending. 
To  all  appearances  there  was  no  influence  exerted  by  the  contour  of  the  country,  as 
the  cloud  rose  before  it  left  the  valley  and  passed  over  several  others  before  reaching 
Stockdale,  where  it  first  descended  on  the  highest  elevation  in  the  surrounding  region. 

On  the  afternoon  of  Mav  30th,  at  about  6.30  p.  m.,  Mr.  Jos.  Condray,  of  Stockdale,  saw 
a  funnel-shaped  cloud  suddenly  appear  upon  the  high  bluffs  above  his  house  to  the 
south  and  west.  The  building,  a  large  stone  structure  22  by  34  feet  and  two  stories 
hi"-h,  stood  on  the  western  banks  of  Mill  Creek  at  the  very  foot  ot  the  blutfs,  which  rise 
alSiost  perpendicularly  to  the  height  of  from  300  to  400  feet.  Mr.  Condray  had  just 
returned  from  Manhattan  as  the  cloud  made  its  appearance.  It  rose  and  tell,  aiter- 
natelv  contracting  and  expanding,  and  rotating  in  a  direction  contrary  to  the  hands 
of  a  watch,  which  motion  and  direction  Mr.  Condray  could  easily  distinguish.  While 
over  the  summit  of  the  bluffs  the  funnel  seemed  to  halt  for  a  moment  or  two,  wbirUng 
very  rapidly,  and  then,  as  if  shot  from  the  mouth  of  a  cannon,  it  darted  down  the  east- 
ern declivity,  tearing  up  the  trees  which  lined  its  side,  but  in  the  creek  bottom  twisting 
off  only  the  tops  of  th  e  highest  trees.  In  an  instant  thereafter  it  struck  the  southwest 
comer  of  the  house,  throwing  in  the  south  end  and  lifting  the  roof  directly  upward, 
twisting  it  into  atoms  and  distributing  the  debris  over  a  width  of  about  halt  a  mile  m  a 
complete  circle  from  right  to  left.  The  cloud  had  entirely  passed  the  house  in  three  or 
four  seconds.  Mr.  Condray  and  family,  and  Mrs.  Tatlock,  with  her  infant  babe,  were  m 
the  house  when  the  storm  struck  it.  The  latter  were  the  only  ones  m  the  south  end, 
and  when  the  wall  fell  in  Mrs.  Tatlock  was  crushed  to  death,  but  the  babe  in  her  arms 
was  uninjured.  Two  members  of  the  family  received  slight  injuries  from  falling  tim- 
bers. Mrs.  Condray  stated  that  as  the  cloud  passed  it  enveloped  the  house  m  complete 
darkness,  she  experiencing  a  burning  heat  against  her  face  which  almost  stopped 
respiration.  The  sensation  lasted  only  a  few  moments,  when  she  was  relieved  by  a 
cool  current  of  air.  A  pig-pen  20  feet  east  of  the  house  was  torn  to  pieces  and  thrown 
to  the  east.  Two  hundred  and  fifty  feet  southeast  of  the  house  stood  a  sma  1  school- 
house,  old  and  quite  insecurely  built,  which  was  not  even  slightly  injured.  iJie  entire 
width  of  the  path  of  destructiion  was  not  over  40  paces,  yet  the  storm  was  of  sutiicient 
power  to  uproot  and  break  off  trees  2  and  3  feet  in  diameter,  and  destroy  the  strongest 
buildings.  During  the  day  the  weather  had  been  sultry,  continually  threatening,  and 
about  half  an  hour  before  the  storm  there  was  a  light  fall  of  ram  and  hail,  the  latter 
very  large.  Mr.  E.  D.  Somers,  a  merchant  at  Stockdale,  and  hvmg  about  80  rods  west 
of  Mr.  Condray's,  watched  the  storm  during  its  approach  and  passage,  standing  on  tne 
front  porch  of  his  store.    First  saw  the  funnel  a  distance  of  two  or  three  miles  soutu- 
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west  of  the  blufis,  moving  to  the  northeast  at  a  considerable  height  above  the  jrround 
When  it  reached  the  bluif  it  seemed  to  hang  over  it  for  a  short  time,  and  its  whirlino^ 
motion,  which  was  against  the  sun,  w?is  distinctly  apparent.  It  then  rashed  down  thS 
eastern  declivity,  drawing  the  trees  inward  toward  its  center  from  either  side  The  base 
of  the  funnel  was  sufficiently  raised  above  the  tree  tops  for  Mr.  Somers  to  see  the  manner 
and  direction  m  which  their  trunks  were  being  bent,  which  was  also  verified  bv  a  per- 
sonal inspection  of  the  track  afterwards.  When  it  struck  the  house  of  Mr.  Condrav 
Mr.  Somers  was  positive  that  the  roof  was  carried  to  a  perpendicular  height  of  nearly 
1-  •  J^ewh61e  actionwasplainlyvisible,  and  viewed  with  composure  as  from 
the  direction  and  dimensions  of  the  cloud  he  was  certain  that  it  would  not  rekch  him 
The  roof  was  lifted,  apparently  as  easy  as  if  it  had  been  a  feather,  shot  upward  in  the 
very  center  oi  the  cloud,  and  fairly  ground  to  pieces,  the  debris  whiriing  in  circles 
about  the  upper  portion  of  the  claud,  andfinally  dropping  to  the  ground  one-fourth  of  a 
mile  Irom  the  center  of  the  storm's  path.  Mr.  Somers  stated  verv  positively  that  the 
funnel  divided  when  it  struck  the  house,  a  smaller  one  shooting  off  from  the  main  one 
as  if  sliced  off  by  a  sharp-edged  tool.  The  small  one  came  toward  him  a  distance  of 
about  100  yards,  and  then  bore  around  to  the  northeast,  to  be  absorbed  again  by  the 
mam  cloud  about  60  rods  from  where  they  parted.  Mr.  Condray  did  not  see  the  small 
one  which,  of  course,  can  be  explained  by  the  fact  that  the  whole  operation  of  dividino- 
and  reuniting  was  over  before  he  had  recovered  from  his  terrible  experience.  WheS 
the  cloud  crossed  the  Big  Blue  River,  one-fourth  mile  to  the  northeast,  Mr.  Somers 
stated  that  a  large  amount  of  water  was  drawn  upward  and  thrown  upon  the  opposite 
bank,  which  was  indicated  by  the  manner  in  which  the  bank  was  washed,  the  orass 
beat«n  down,  and  the  trees  covered  with  mud.  At  Mr.  Somers's  store,  only  80  rods  west 
of  Mr.  Condray's,  hardlya  breath  of  air  stirred  during  the  passage  of  the  funnel,  and 
It  was  very  warm  but  by  the  time  the  storm  cloud  had  crossed  the  river  there  sprano- 
up  a  cool  breeze  from  the  west,  growing  very  cold  during  the  nio-ht 
r^T  Nehemiah  Green,  ex-goyemor  of  Kansas,  who  lives  one-fourth  mile  east  of  Mr. 
Condrays,  very  kindly  furmshed  me  with  important  information  concerning  the 
tornado,  which  he  watched  with  no  little  interest  from  the  first.  At  11  a.  m  Mr 
Green  began  at  first  to  watch  the  clouds,  which  attracted  his  attention  from  their 
C'ilnv  tn  movements.    He  walked  to  tlie  top  of  the  high  bluffs  twice  during 

tfie  day  to  obtain  a  good  view  to  the  south  and  west.  From  11.30  a.  m.  to  4  p.  m 
oPrnL',f.'fit  1  r'^'  ^^""^^  moving  from  the  southwest  to  the  northeast,  accompanied 
occasionally  by  showers  of  ram.  Between  5  and  6  p.  m.  scud-like  clouds  of  a  li-ht 
^,?ipr7rr^'''^'^?*^''»  out  from  black  clouds  in  the  west  and  southwest,  accom- 
7l^^i«tT^.i  ^^^''^  directions,  all  concentrating  near  Wild  Cat  Creek, 

dark  oL^r  southwest,  forming  a  central  black  spot  o?  core,  darker  than  the 

^o^..  suiTounding  it.    In  a  short  time  a  light,  woolly-appeariig  cloud,  of  very 

?N  W,  n  if '""f""'/  7^?^«"<=ed  to  descend  from  t£e  center  of  this  dark  spot,  and  during 
I  fue?^  o  «    ^'''^r^'^  ^^'^  ^  ™^  twisting  it  would  dart  downward  at 

irTo wer  .  "'^'^^ f^V^'^^         "^P^^"^        «l«^ly'  ^^^^  time  descend- 

rubl  er  ball  Tf  ^n'^l?!*'^  '^^""f  the  earth  when  it  again  bounded  upwards  like  a 
of  the  amnJ  tZ  f/^^^f^^'  ^*  ^  ^^^S^^  several  hundred  feet  above  the  surface 
aLi^  rf,oT+i,  The  dark,  heavy  clouds  from  which  the  funnel  depended,  covering 
etthe  ■  iL  L%'^±^  backwards'  and  fo'rwards  oS 

the  blifffr^^r^         1  ''i  lengthened  and  contracted.    Mr.  Green,  who  was  then  upon 

nalnfnl  ir«L  J=  ]■  ^J"!©  it  himg  thereon  for  a  few  seconds,  the  fiimily  waited  in 
arcef  aSter  nf  r/^''  resnit  ,  they  were  fully  convinced  was,  from  all  appear- 
own  Vi^^neihal  hn+lT'^M n'  ^*  T'}^"^  cert^tinly  take  Mr.  Condray's  house  or  his 
Sde^bo'vp«,fif  wi  -^^  Mr.  Green  shut  his  family  within  the  house  and  awaited 
pass  ut  Mr  VS;^^'  f  h'"*""^  fol  owed.  As  the  funnel  descended  the  bluff,  and  while 
S  fnonWs  fSfC'n  ^  ''^  '°  ^^'"'^       southwest  that  he  could  not 

SliSlv  wini-  .^V^"*  grasping  a  tree.  "When  it  reached  Mr.  Condray^s  the 
feet  '        use  Mr.  Green's  words)  to  a  height  of  full, 


feet  ww7  f  w   T   V     .  Green's  words)  to  a  height  of  fully  250 

the  stT?m    ^i'tf '''''^  o^itward  to  the  ground  Sn  the  edges  of 

fell  S TsVard  milf.,f        ^asupon  the  bluff,  hail  of  unusual  size,  but  scattering, 
w^i?     'T^^^^Sled  with  a  lew  large  drops  of  rain.  ° 
Mr.  WiIhamDenhof,  of  Manhattan,  12  1  - 


viousto  the 


southeast  of  Stockdalo,  stated  that  pre- 


the  south         nfrlfJ^''^'''^^^^^  P^''^''*^  the  wind  at  Manhattan  was  from 

stloi  g  and  cll  ^^srin^^  Jn'f '        ^f^Z"""'']'      ^^'^•'^"S'^f^  northwest  very 

from  all  directions     ^     ^  moments,  when  it  was  succeeded  by  short  gust^ 

tlemL^wlmle^nToS;"^  Randolph,  11  miles  northwest  of  Stockdale,  father  of  tl.o  gon- 

uorthwest  of  Kn^?r  «i,i  1  Tl^"^^^  mentioned  succeeded  a  torn.n.lo,  ^^\urh  .uio inaied 
to  Trv]I.„  «i  i>'aiKlolph  about  two  hours  before,  and  afterwards  iviss.hI  lu.i  tli.  ■is! wird 
tolrving.   After  leaving  Mr.  Condray's  house  the tornacWo^eilt^;  BC 


\ 
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tlie  moiitli  of  Mill  Creek,  and  passed  nortlieastward  into  Pottawatomie  County  be^ 
+wP^  rnrnahan  and  Creeks,  and  tlience  across  tlie  high  divide  between  Blue 

Blue  River.    The  average  width  of  the  bottoms  are  from  one-half  to  2  miles,  and  the 
blntt's  range  from  northwest  to  southeast. 

THE  PIPE  CREEK  TORNADO. 

Pine  Creek  derives  its  source  from  three  small  branches  rising  in  the  southern  part 
of  Cloud  County?Ka^      all  of  which  flow  south  and  empty  into  the' mam  channel  at 
rntervals  of  abo^ut  2  miles.  The  latter  runs  from  northeast  to  southwest,  and  empties 
into  the  Solomon  River  near  Minneapolis,  about  10  miles  southwest  of  where  the  last 
branch  striked  tL  main  creek.    The  cloud  made  its  first  appearance  on  the  afternoon 
^rMaVsOtHt  aboT4  p.  m.,  a  few  miles  southwest  of  the  small  town  of  Groyer,  situ- 
aLd  on  Pipe  Creek  near^he  mouth  of  the  western  branch,  10  miles  .f  ^t-^^^tj^^^t  «5 
Delnhos    It  was  above  the  ground  and  did  not  reach  it  m  this  vicimty,  although  the 
Sind  was  strong  enough  from  the  south  during  its  passage  to  pr<»strate  the  entire  north 
li  le  of  the  tbncS  inclosing  the  cemetery.    Several  other  fences  were  more  or  less  dam- 
aged and  a  few  outbuildings  were  overturned.    The  tornado  was  preceded  about 
twwi'tv  minutes  with  hail  aSd  rain,  accompanied  by  a  southeast  wiud.    During  the 
dirunt  1  aSut  3  p  m.  the  weather  had  been  sultry,  cloudy,  and  a  times  threaten- 
n  J  w^th  a  brisk  southeriv  wind.    After  leaving  Grover  the  cloud  still  remained  above 
lhe<^4und,  passing  to  the  northeast  over  the  high  prairie  between  tlie  western  and 
Sd  e  ranches  of  the  creek,  crossing  a  section  of  country  about  10  miles  east  of 
Selphos    At  this  stage  of  th^  storm's  advance  Mr.  James  Com^ney  and  others  in 
De  ihos  saw  this  funnel,  as  well  as  the  other,  which  came  nea,rer  the  town.  Jhe  for- 
mer was  a  considerable'  distance  ahead,  moving  rapidly,  and  ^^^^l^^^, 
which  were  rolling  and  tumbling  in  a  fearful  manner.    Mr  Co'irtney  s^^^^^^^^ 
nil  aunearances  it  would  have  done  as  much  damage  as  the  tornado  south  oi  jJolpuos, 
bnd  CTc  been  as  ma^    houses  within  its  course.    As  the  storm  crossed  the  line  into 
Ct?ud  CWy>  m^^^^  northeast  of  Grover,  it  dipped  down  -  Jf^a^^^^^^^ 
which  was  occupied  by  a  lone  woman,  who  was  carried  out  of  t^^^.^^^^i^'IfS^^ 
Trable  distance  and  found  insensible.    Mr.  B.  Tracy,  who  lives  ^^o"  f^^^^^^" 
tween  this  point  and  the  track  of  the  Delphos  storm,  stated  «f  *  ^«  f,^!^  J^i^.^^^^^'  J^'^ 
tinctly  as  they  passed  by,  high  above  the  earth,  and  ^^If'^l^^^^^^^f^l^^^^J^^^^ 
east  of  him  was  a  few  miles  ahead  and  somewhat  smaller.    Mr.  Jos.  Courtney,  wnose 
buUdin^s  were  destroyed  in  the  Delphos  tornado,  had  his  attention  from  the  very  first 
Sawn  to  the  one  passig  along  Pipi  Creek,  which  he  had  been  watching  with  consul- 
erable  interest  and  freedom  from  apprehension  because  of  1*%'!'!.*^^'^^^*^,^;^^^  ^,^„^^^^^ 
While  taking  to  himself  a  large  share  of  satisfaction  on  account  of  his  lucky  escape 
™len  darkness  fell  upon  him,  and  t^  his  utter  dismay  he  ^^'l]l^,l^f^'f''l^^^^ 
laws  of  a  hu-'e  monster  like  the  one  which  was  moving  at  a  safe  distance  to  tJie  eas^; 
He  had  hearcl  heavy  roaring  on  all  sides  of  him,  but  had  not  for  a  moment  ascribed  its 
Sm^to  any  otl7r  cause^han  the  cloud  passing  away  from  him 
About  two  miles  northeast  of  this  point  part  ot  a  ''f."g°^^V^«^"S  ^to^g  o^^^^^^^^^ 
one  side,  was  carried  away  in  a  northeasterly  direction.   The  width  of  the  storm  tracK 
was  verv  narrow  at  all  places  of  destruction,  averaging  about  W  leet. 

TerSles  northeast  of  the  Cloud  County  line,  a  stone  school-house  standing  alone 
unon  th^  prairie  had  the  west  side  of  the  i^Dof  and  the  north  gal,le  end  carried  away 
and  tiie  S  scattered  to  the  southeast  and  east.  This  was  ^Jf,  J^^^*  ^^J,f]Xtec( 
the  storm's  fury,  and  persons  in  the  vicinity  who  could  remember  its  passage  stateci 
Sat  it  dTd  not  a-ain  descend  to  the  earth,  but  rapidly  drew  itself  up  into  the  olouds 
eSv  Ssappearing  a  few  miles  further' to  the  northeast..  T^ie  destruction  caoised 
by  this^storm  was  comparatively  smaU,  but  it  stiU  possessed  "^^l^j^f  V?i?nesr^il 
to  those  of  its  companions,  rendered  notorious  by  their  unP ar ailed  fierceness  a^^^^^ 


e^ngt^fpath.  TKg^^^^^^^^^ 
Wh  rolling  prairie,  and,  of  course,  left  but  slight  evidences  of  its  path,    getting  the 
S'of  its  appearance  over  Grover  at  4  p.  m  and  the  time  of  its  ^^^'sjippearan^^^^^^ 
about  4  30  p  m.,  as  roughly  estimated  by  people  m  the  vicmity,  we  hav  e  a  ^  eiooitj  oi 
±^eSn^of  the  storm\lL   of  32  mile's  i,er  hour.    It  no  forMyedmove  T^^^^^^^ 
than  its  companion,  being  most  of  the  time  above  the  earth,  still  it  is  a  very  micer 
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taiu  calculation  upon  which  to  base  any  comparisons  of  relative  velocity.  Of  course 
It  was  next  to  impossible  to  obtain  exact  time,  or  even  an  approach  to  it,  in  this  sparsely 
wifi  ^T^'^'-    Tf/  ^'^'^  residents  had  any  clocks ;  those  who  had  Xl  not 

note  the  time,  and  those  who  had  not  depended  upon  the  varying  height  of  the  sun. 

THE  DELPHOS  TORNADO. 


n^irchm  S^^Z  //tf  at  about  3  p.  m.,  there  was  noticed  to  the  south  of 
^^nif./  'i  .  Pleasant  Valley  Township,  Sahno  County,  Kansas,  the  first  manifesta- 
tions of  what  proved  to  be  a  very  severe  tornado.    From  the  house  of  Mr  F  S  Trew 

the  SW  -fu  1  Ww"'  1  ^*  ^"^^*^i'  •'^""^^  witnessed  angiy  clouds  gathering  Tn 
the  SW.  and  NW.  and  rapidly  approaching  each  other,  from  which  soon  after  a  funnel- 
shaped  column  of  cloud  was  seen  to  descend.    For  about  two  weeks  nrevimf.  tn 


l  column  of  cloud  was  seen  to  descend.    For  about  two  weeks  previous  to  the 

  strong  and  continued  southerly  winds  had  prevailed  with  hardly  a  moment 

ary  change  m  the  direction.  No  rain  had  fallen  for  several  weeks,  the  ground  w^ 
baked  hard  111  the  open  fields,  and  vegetation  suffered  severely  in  conseaue7cf 
Diiring  the  30th  the  weather  had  been  extremely  hot  and  oppressivj  with  a  sSerly 
wind,  and  the  sky  partially  cloudy,  but  nothing  of  a  threatening  nature  appeared 
along  the  horizon  until  about  2  p.  m.,  when  clouds  came  up  rapidly  in  the  S  and 
south,  followed  in  15  or  20  minutes  by  a  copious  fall  of  rain  and  hai[( wind  SE  )  the 
latter  very  large  and  scattering.  This  precipitation  cooled  the  heated^r  very  per- 
ceptibly, and  by  the  time  it  had  ceased  the  funnel  before  mentioned  was^  seen 
to  ?S^^i™°'m^  ^^'^t^^^.f  t  "l^"*!.  ^^l^ich  was  in  frightful  commotion  several  miles 
to  tl^e  ^  est.  Other  eye-witnesses  saw  two  or  three  smaller  funnels,  like  whip-cords 
darting  downward  m  close  proximity  to  the  larger  one,  but  finally  to  all  appearance 
absorbed  by  it,  leavin|;  nothing  but  the  main  funnel  cloud.  The  tornado  advanced  a 
fl  wfr^?  °^  font  8  miles,  at  a  considerable  height  above  the  ground,  unM  it  reached 
r?^ip^\v  ^^•V''*'  ^'7*^?'  ''^  '^"^"^^  18, Culver  Township  No.  12,' Ottawa  County 

at  l^IVr^'^T  1*  ''^""f.^'^  °^  deitroying  the  foliage  and 

1  mbs,  but  did  not  descend  to  the  river  bottom.   Mr.  Trew's  house  was  not  iniured  as 
the  funnel  was  at  too  great  a  height  in  the  air,  and  for  a  distance  of  four  mUes  to  'the 
northeast  several  other  buildings  were  left  untouched,  although  situatrdTlterna^^^^^ 
FtwpK  ground.   The  funnel  had  now  nearly  reached  the  Mgh  SfvSe 

a5rX,nt  900  ?'?'        If*  ^^ich  trends  from  WW.  to  ESE.,  and  ave? 

Se  of  Sr  ?  T?ni<^^,^°''"  general  level.  In  passing  up  the  southern  slope  the 
rha  f'h  -   1   •        ^'^"^P^  unroofed  and  then  swept  clean  from  its  foundation 

Srotn'lbor^-.^ev'"^  V  "^f-  *°  ^^'^  where  it  was 

S  of  the  Jon/  t7 ^  momentary  halt  in  the  progressive  move- 
^nri  -1  reported  by  a  neighbor  of  Mr.  Disney's  that  durino-  the 

tl^y^l  r?^  preceded  the  tornado  three  hail  stones  were  picked  up  which  wef-hed 
I  fractlL^^ofrrS'  T  'i^^\^\-^^y3^Sg^cl  andirregulal^urned  the  scale  wftSn 
Lcounte?ed  tif  1*;,?^"^ ^  "^^t  ^^"^  i?"'''^^  descended  th'e  northern  slope,  it  next 
Mnt  ii  ln^^t^^^^^^^  f  Mr.  Henry  Kinsey,  on  the  west  side  of  the  storm's  center, 
Se?hw  t>,^^.to?  ^Ptf^ti'^ely  demolishing  his  granary,  not  60  feet  to  the  east 
thtSiniio  tfw^«^  I'^.*^'^  southeast.    On'the  fam.  of  Mr.  Peter  Bock^n 

duriS  the  nrev^enie^o^^^  miles  west  of  the  storm's  center,  and 

ice  feil  as  llro^as  fmnik^   '7T  ^f-^  ^^"^  preceded  the  tornado,  masses  of 

measured  Vi^ncZtT^  ^^f'  breaking  in  pieces  as  they  struck  the  eLrth.  One 
S^e  pllce  oOIr  T  Ifrnt''^^  another  1.5,  and  a  hole  made  by  one  that  fell 
T^is  immense  fr.;i^^^^^  measured  7  inches  across  one  way  and  8  the  other. 

st<4dL   crZ  ev^pi-,^^       r  ^^T'  "°  appreciable  harm  was  done  to  the 

storm  cloud  now  ^ff^^  ^arvesting  of  a  considerable  quantity  of  peaches.  The 
pursuiuo^^nearin  dirt?  ,Ifi  ?  °^  Mmueapolis,  entered  Salt  Creek  Valley, 
Mr  Kiusev'sTt  si^nl^^^  ''"'^  ^^t"^^'  ^''^^^^  the  gi-ound  beyond 

apoSandDeiS?         1'"*°  """f"?.  ttat  portiou  of  tho  took  bolwou  Mloue- 

mo  rtT.n  half  on  an  eminence  at  ti;"  H.lsIdH   !      "i:  ' ~  ' 

more  tiian  half  the  county.  The  ra  n  cloud  whicli  i,,-, 
mg,  seemed  to  meet  a  second  cloud  coming  from  th 


.M-l,. 

'-di'.l  ihc  toniM.lo,  ■aXU'v 
northwest.    The  cloud,- 
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tain  calculation  ui^on  which  to  base  any  comparisons  of  relative  velocity.  Of  course 
it  was  nest  to  impossible  to  obtain  exact  time,  or  even  an  a,pproach  to  it,  in  this  sparsely 
settled  country.  Very  few  of  the  residents  had  any  clocks ;  those  who  had  did  not 
note  the  time,  and  those  who  had  not  depended  upon  the  varying  height  of  the  sun. 

THE  DELPHOS  TORNADO. 

On  the  afternoon  of  May  30th,  at  about  3  p.  m.,  there  was  noticed  to  the  south  of 
Churchill,  in  Pleasant  Valley  Township,  Saline  County,  Kansas,  the  first  manifesta- 
tions of  what  proved  to  be,  a  very  severe  tornado.    From  the  house  of  Mr.  F.  S.  Trew 
near  the  south  line  of  Ottawa  County,  could  be  witnessed  angry  clouds  gatherino-  in 
the  SW.  and  NW.  and  rapidly  approaching  each  other,  from  which  soon  after  a  funnel- 
shaped  column  of  cloud  was  seen  to  descend.    For  about  two  weeks  previous  to  the 
storm  strong  and  continued  southerly  winds  had  prevailed  with  hardly  a  moment- 
ary change  in  the  direction.    No  rain  had  fallen  for  several  weeks,  the  ground  was 
baked  hard  in  the  open  fields,  and  vegetation  suffered  severely  in  consequence 
During  the  30th  the  weather  had  been  extremely  hot  and  oppressive,  with  a  southerly 
wmd,  and  the  sky  partially  cloudy,  but  nothing  of  a  threatening  nature  appeared 
along  the  horizon  until  about  2  p.  m.,  when  clouds  came  up  rapidly  in  the  west  and 
south,  followed  in  15  or  20  minutes  by  a  copious  fall  of  rain  and  hail  (wind  SE  )  the 
latter  very  large  and  scattering.    This  precipitation  cooled  the  heated  air  verV'per- 
ceptibly,  and  by  the  time  it  had  ceased  the  funnel  before  mentioned  was  seen 
dangling  from  the  southwest  cloud,  which  was  in  frightful  commotion  several  miles 
to  the  west.    Other  eye-witnesses  saw  two  or  three  smaller  funnels,  like  whip-cords 
dartmg  downward  in  close  proximity  to  the  larger  one,  but  finally  to  aU  appearance 
absorbed  by  it,  leaving-  nothing  but  the  main  funnel  cloud.    The  tornado  advanced  a 
distance  of  about  8  miles,  at  a  considerable  height  above  the  ground,  until  it  reached 
the  timber  along  Saline  Eiver,  in  section  18,Cuiver  Township  No.  12,  Ottawa  County 
range  5  W.,  where  it  reached  only  the  tops  of  the  trees,  destroying  the  foliao-e  and 
limbs,  but  did  not  descend  to  the  river  bottom.   Mr.  Trew's  house  was  not  injured  as 
the  funnel  was  at  too  great  a  height  in  the  air,  and  for  a  distance  of  four  miles  to  the 
northea,st  several  other  buildings  were  left  untouched,  although  situated  alternately 
upon  high  and  low  ground.   The  funnel  had  now  nearly  reached  the  high  divide 
between  Saline  Pdver  and  Salt  Creek,  which  trends  from  WNVV.  to  ESE.,  and  aver- 
ages about  200  feet  above  the  general  level.    In  passing  up  the  southern  slope  the 
liouse  ot  Mr.  J.  K.  Disney  was  first  unroofed  and  then  swept  clean  from  its  foundation 
the  dehns  being  carried  along  the  track  to  the  summit  of  the  divide,  where  it  was 
thrown  about  m  every  direction  during  a  momentary  halt  in  the  progressive  move- 
ment of  the  cloud.    It  was  reported  by  a  neighbor  of  Mr.  Disney's  that  durino-  the 
storm  which  preceded  the  tornado  three  hail  stones  were  picked  up  which  weTo-hed 
together  6i  pounds,  oue  of  which,  very  jagged  and  irregular,  turned  the  scales  wfthin 
a  traction  of  three  pounds.   As  the  tornado  descended  the  northern  slope,  it  next 
encountered  the  house  of  Mr.  Henry  Kinsey,  on  the  west  side  of  the  storiu's  center, 
injuring  it  but  slightly,  but  entirely  demolishing  his  granary,  not  60  feet  to  the  east 
scattering  the  gram  and  timber  to  the  southeast.    On  the  farm  of  Mr.  Peter  Bock,  in 
the  adjoining  township  of  Fountain,  about  four  miles  west  of  the  storm's  center  and 
auring  the  prevalence  ot  the  severe  hail  storm  that  preceded  the  tornado,  masses  of 
ice  leu  as  large  as  a  man's  head,  breaking  in  pieces  as  they  struck  the  earth.  One 
measured  13  inches  in  circumference,  another  15,  and  a  hole  made  by  one  that  fell 
near  the  place  of  Mr.  J.  H.  Kams  measured  7  inches  across  one  way  and  8  the  other, 
i  his  immense  fragment  of  aerial  ice  broke  into  small  pieces,  so  that  its  exact  size  could 
not  be  determined.    Strange  as  it  may  seem,  no  appreciable  harm  was  done  to  the 
standing  crops,  excepting  the  harvesting  of  a  considerable  quantity  of  peaches.  The 
storm  cloud,  now  at  a  point  8  miles  west  of  Miuueapolis,  entered  Salt  Creek  Valley 
Mvfll^ISJ"^^  ^'^T"^  northeast  course,  and  after  rising  from  the  ground  beyond 
?n£f  Un,e  nf T V^'i*"'^''^        ^""'"^  ^-  ^^cardoff,  ifmiles-  distant, 

1    f  iutroduce  a  short  report  of  the  storm,  as 

^en?lLnT^n  1    ""^      ^^r-  S-  ^""""^  ^'^S'-'"*  ^*  Minneapolis,  a  very  intelligent 

ftmri    tr'  T'^  T^i  considerable  interest  in  matters  connected  with  the 

apolTs  and  DeTphos    °'''''''  "1"'*°  carefully,  that  portion  of  the  track  between  Miune- 

onMir^^Otb  TS^w  ^  ^^"^  J'T'"^*'  P-'^^t     Ottawa  County,  Kansas. 

i°n-  from  t?e  Sn^Z   t  ?  ^f^^t'  ^         ^  "S^^*  ^^i'''  •''"'"o'li'ai],  com- 

frnm  «1?    i  ''f^^'  ^^^^'^'^  ten,  miuutes.    Afterwards  it,  w.is  cloudy,  wind 

from  several  diflerent  directions,  but  light,  continnin-  for  an  liour  follow.-.l  bv  i  sec 
pnd  shower  very  much  like  the  first.    Some  few  hail  stones  V.m  '  .m    ''^  imhos 
m  diameter.    I  was  standing  on  an  eminence  at  the  outskirts  ,.C  ( 1    (  ,,\vn  ..'  rrlnol  in- 
more  than  half  the  county."  The  rain  cloud  which  Xcc,lo,"(l  I  ol-  ,^ 
mg,  seemed  to  meet  a  second  cloud  coming  from  the  northwest.    The  Vloud.  wore 
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^Zr  o{  he  Ml  moon.  This  passed  in  a  northerly  direction,  growing  larger  and  get- 
ofthP  cone  near  the  earth,  was  such  as  to  make  a  complete  revohition  m  from  halt 
"„d.  f  «ami;e  "  tEe  l,»k«  of  tta  rivep'clos.ly  for  any  "SV"' f » ^.^'j;! 


the  point  where  the  storm 


^''m?' William  Goddard,  editor  and  proprietor  of  the  MinneapoHs  Independent,  kindly 
furnished  me  with  the  following  description  of  the  storm:  +i  „  kv„ 

''About  3^30  n  m  of  Friday,  the  30th  of  May,  a  thin  film  of  clouds  gathered  like 
a  dark  sheet  Fnst^  above  th  J  horizon,  in  a  southwesterly  direction  from  this  city 
Leacl^n'^ifselfand  maM^^^  progress  in  its  struggle  to  mount  higher  and 

sad  scenes  that  would  follow  the  wake  of  that  seething  mass  of  clouds  of  ram  and 
Tail  which  was  sl  soon  to  lay  its  destructive  hand  on  the  unsuspicious  watchers  of  its 
^ro-rlss  For  sonie  time  the  cloud  seemed  to  be  mounting  the  heavens  and  coming 
Sctlv  over  apparent  danger  in  its  folds  other  than  deluging  the 

Sth  with  rain  and  hail.    At  this  juncture  the  storm  had  gamed  a  large  auclience  of 
cftYzenI  and  on  the  southern  edge  Vas  noticed  an        "f  ^^.^i^on  Vs  if       S  tt 
TbPv  seemed  to  stir  around  and  intermingle  in  a  state  of  ebullition,  as  it  one  ol  tne 
opposinTcSrentI  of  ai    ^hieh  met  each  Sther  obliquely,,  was  ^^"l^*  ^o  g^'^^a^^ 
fnto  and  beyond  the  mass  of  storm  clouds,  with  their  strong  i^.f^^^^JS  J^^M  be  stfn 
west    In  and  among,  round  and  round,  went  the  clouds,  until  Pl^i'^ly,^""^^'',  7^''*^ A 
Te  rotary  structure,''and  all  doubt  was  dispelled  as  to  ^1^%"^^.^;^^,%^ 
tornado  was  forming,  and  to  all  appearances  was  '^^^^'ig^  «f  ^.^S^^^^^^^ 
fUstmicp  from  the  town  seemed  to  be  about  7  or  8  miles,  when,  m  tact,  it  was  oouoie 
thardistaucT    F^^^^  moved  on,  coming  straight  across  the  divide,  between 

tbeVnlfne  and  Solomon  Rivers.   The  fAnnel-shaped  cloud  looked  like  an  elephant's 
Sunk  Ts  it  diS  froS  a  dark  and  iiTCgular  mass  of  clouds  above.    Its  lK)dy  was 
verv  dark  and  dense,  and  appeared  to  be  about  20  feet  in  dianieter  at  a  distance  of  10 
Ss    ¥h6  weather  previous  to  the  storm  l^ad  been  oppressive  y  hot  and 
ing;  everything  was  drying  up  in  the  fields  and  gardens  under  the  influence  of  a  sultry 

^iftef  Ihl'toniado  crossed  Salt  Creek     /escended  near  ^  ^^^^ 
southeast  comer  of  the  northwest  quarter  of  section  21  t^;™/!  The  roof  was 

Ottawa  County.  House  stood  east  of  the  storm's  center  half  a  mile,  ihe  rooi  was 
Sown  off^cSd  50  rods  to  the  northeast,  and  torn  to  Pieces.    His  S^^^/^^T,  50  fee^ 

ismmmmiimmi 

west  of  the  storm's  center,  was  simply  unroofed.    The  tornado  haa  now  reaouei 
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high,  rolling  prairie  befond    Mr    TomL  Pnf  1  ' ^  gradually  ascended  250  feet  to  the 

northwest  to  southeast  ^as  next  renehPrl     ThJf  '  general  course  is  from 

the  storm's  center,  by  ^fXllSLu.f  l^^^^  ^^'^f^e*  «f 

first  10  feet  to  the  north  and  LefllfiJt^th^^^  f  moved  from  its  foundation 

and  the  debris  scattered  from  So'tolJ^Ird^^^^^^^  P^^f « 

who  was  m  the  cellar  at  the  time,  escaped  iniurT-  but"  Mr  Fr.,.l-^^^ 

^  li.umey,  ot  Minneapolis,  who,  previous  to  the  storm,  had  visited  Mr. 


not  torn  to  pieces  but  badly  lacked  1^  crosSi.Wl°f  ^'^^f  -"^  ^'^^  ^^^^^'^  I*  ^^'"^s 
west  to  southeast,  but  verv  iriSnrlv  f  ^     f  ""^7^^''  ^^''^'^  ^"""^  from  north- 

miles.    Here  in  the  timKs  ufS  i?\Snif  "r"i  ?  """^  'P'"'^'^'!  '-^  ^^"^^1^  of  1* 

off  Cottonwood  trees  3  fLt  in  d  amet H  f  ^'/l  ^^"^  """^^  ^^^''^^'^  breakiu| 
smaller  diameter  into  ropes  Mi,^^  of  f  ^'^'^  ^'^'^""'^  ^""'"^  twisting  others  of 
leaving  bare  trunks  fo^a  heigM  ofVom^O     roT?  '^'Jn*  ^'"^^y  «f  tf^oir  li'^^'s, 

and  high  that  from  a  po'nt  of  J  mifo  e^t  *  H'^*'" 

could  not  be  seen,  while  now  the  low  kmls  ^tUJi  high  hills  to  the  westward 

edges  of  the  opposite  banks,  were  visSlI    FviJfiv^l'^T'  T'^  ^^T*'"  ^^'y 

equally  shorn  of  its  eo  verin'g  and  b^ro^^ift  ^.^^^  ^ '^J 
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choked  up  with  the  shattered  trunks  of  trees,  broken  hmhs,  large  logs,  and  timber 
from  the  adioining  houses,  over  and  through  which  the  water  bubbled  and  boiled  m 
eddying  whirls.  It  was  reported  by  some  and  denied  by  others  that  the  water  was 
sucked  out  of  the  river  as  the  funnel  passed  over.  The  small  log  house  of  Mr.  James 
McBride  was  the  first  building  demolished  on  the  eastern  side  of  the  river;  it  was 
unoccupied  at  the  time.  On  the  south  side  of  the  track  only  a  short  distance  to  the 
northeast,  the  house  of  Harry  Gable  was  unroofed  and  the  debns  earned  to  the  east. 
His  horse  was  killed  by  flying  timbers,  and  a  wagon  torn  into  pieces.  t,,-,.,. 

On  the  north  side  of  the  track,  and  three-fourths  of  a  mile  northeast  of  Mr  McBride  s, 
stood  the  new  story-and-a-half  house  of  Mr.  C.  S.  Taylor,  which  was  lifted  from  its 
foundation  and  carried  25  rods  to  the  southwest,  then  torn  to  pieces  and  the  debr^ 
scattered  to  the  east  and  north.  A  large  portion  was  carried  into  the  peach  orchard, 
directly  south  of  the  house  about  15  rods.  The  family  escaped  by  going  to  the  cellar 
with  the  exception  of  Mr.  Taylor,  who  ran  out  of  the  house  to  the  west  and  grasped 
tightly  about  a  small  sapling,  around  which  he  was  whipped  receiving  several  mj^ 
riSs.  One  mile  cast  of  the  river  and  three  miles  southeast  of  Delphos  stood  the  house 
of  Mr.  J.  D.  McLaren,  upon  a  slight  rise  of  ground,  surrounded  by  an  osa^e  hedge  and 
a  grove  of  young  cottonwoods.  As  the  funnel  sped  onward  to  the  northeast  it  left 
the  house  half  a  mile  to  the  eastward  unharmed,  although  the  wind  blew  exceed- 
ino-ly  strong  from  the  southwest  and  the  building  was  enveloped  m  darkness  and  con- 
stantly peppered  with  flying  d^hris.  Mr.  McLaren  was  so  situated  that  the  storm  could 
be  watched  almost  from  its  inception,  and  from  him  I  obtained  a  very  interesting 
account  of  its  formation  and  progress.  On  Friday  morning  the  weather  was  very 
pleasant,  but  warm,  with  the  wind  from  the  southeast,  froni  which  direction  it  had 
blown  for  several  days.  The  ground  was  very  dry,  and  no  ram  had  fallen  for  a  number 
of  weeks.  About  2  p.  m.  threatening  clouds  appeared  very  suddenly  m  the  west,  at- 
tended in  a  few  minutes  by  light  rain,  wind  still  in  the  southeast.  It  stopped  in  about 
five  minutes  and  then  commenced  again  (wind  the  same)  accompanied  by  hail,  which 
was  thick  and  small  at  first  but  rapidly  grew  less  in  qu.antity  and  larger  m  size,  some 
stones  measuring  3i  inches  in  diameter,  and  one  was  found  weighing  one-fourth  ot  a 
pound.  This  last  precipitation  continued  for  about  30  minutes,  alter  which  a  cloud  m 
the  shape  of  a  waterspout  was  seen  forming  in  the  southwest  and  moving  rapidly  tor- 
ward  to  the  northeast.  The  cloud  from  which  the  funnel  depended,  seen  at  the  distance 
of  8  miles,  appeared  to  be  in  terrible  commotion ;  in  fact,  while  the  hail  was  tailing,  a 
sort  of  tumbling  in  the  clouds  was  noticed  as  they  came  up  from  the  northwest  and 
southwest,  and  about  where  they  appeared  to  meet  was  the  point  from  which  the  tunnel 
I  seen  to  descend.    There  was  but  one  funnel  at  first,  which  was  soon  accompanied 


was  f 


by  several  smaller  ones,  dangling  down  from  the  overhanging  clouds  like  whip 
lashes,  and  for  some  ten  minutes  they  were  appearing  and  disappe^aring  l^^e  fames  at 
play  (Diagram  No.  2).    Finally,  one  of  them  seemed  to  expand  and  extend  downward 
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more  steadily  than  the  others  resulting  at  length  in  what  appeared  to  be  their  com- 
plete absorption.  This  funnel-shaped  cloud  now  moved  onward,  growing  in  now^r 
and  size,  whirling  rapidly  from  right  to  left,  rising  and  descending,  and  swaying  from 


riSe*roS^riSif  '"^l"  ■i^''"'?  '^"^^'^  ^  '^i^^''^^^''      ^^"^^^  «r  four  miles,  its  ter- 

time  mr.  Mcl^aren  j  iidged  that  the  cloud  from  which  the  funnel  depended  would  cover 


feeT(Dtgr1"m  N^4T'''l:s       S"*  *^  i  ^'T'^       f  ^^''^^'l^  ^  I'-^'sbt  of  about  500 

up  from  tfeTarthto  mei  if  nn^r"  ''l°"^,™_llhe  river,  a  cone-shaped  mass  came 
v    urn  lue  eartn  to  meet  it,  carrying  mud,  ddhris,  and  a  large  volume  of  water  (Dia- 
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gram  No.  5).  The  cloud  passed  Mr.  McLaren's  house  at  very  near  to  4  p.  m.,  and  he  is 
positive  that  it  could  not  have  been  five  minutes  either  way  from  that  hour.  The  pro- 
■     velocity  at  the  time  of  passing  was  considered  to  be  about  30  miles  per  hour, 


althouo-h  at  Delphos,  3^  miles  distant,  it  had  slackened  down  to  near20  miles.  A  few 
minutes  previous  to  and  during  the  passage  of  the  funnel,  the  air  was  very  oppressive, 


but  ten  minutes  after,  the  wind  was  so  cold  from  the  northwest  that  it  became  nec- 
essary to  wear  an  overcoat  when  outside  (Diagram  No.  6). 

In  the  accompanying  diagram  I  have  arranged  lines  showing  the  comparative  torce 
of  the  winds  within  the  storm's  path  at  different  distances  east  and  west  of  the  center  ot 
di  jturbance.    The  data  was  secured  from  parties  living  on  opposite  sides  ol  the  storm- 
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t^""^, ue  gborhood  of  Mr  McLaren's,  and  prepared  with  his  assistance  (Diagram 
No  7).    The  following  description  of  the  tornado  is  from  the  pen  of  a  young  son  of  Mr 
McLaren,  which  presents  some  interesting  facts  in  a  pleasant  but  graphic  manner  - 
"It  rams  so  gently  this  afternoon  that  the  weather  is  really  enjoyahJe.  Plants  grow 


TLoZTJ^eZf  V^}^  Tl'  I*     '^F-  Valley  seems  almost 

to  fX  wifpl!  ?.?X^?^  •   ^         ^'^'^  ^.f  ^^o"'^  strikes  thi-ee  some  hail  begins 

it  taL^?x  of  tbL  ''"1-   I"  Setter  some  of  the  largest  and  find  that 

What  wonderfS         T'^^    ^i^"^-  ^^'^  ^outh  of  the  river! 

iTisISi  viShirftn    T''  ^^^'^  twistings.    The  hail  that  is  falling  from 

of  clVuT  lil^  wSn  1^^  ^""f'  is  4  miles  to  the  southwest.    A  few'strips 

rio-ht  to  If     We  Jn"!f  f.T,^''°»  ^'^•T         ^'^'^  ^•'^ol^es  rapidly  from 

be^comes  loweryrf/w  ^.'^g'^iflcent  scene  with  awe  and  wonder.    The  center 

Ti!a  tornZf   Wo  TZ  ^]^^<^^Mes  a  fuimel.    The  truth  now  bursts  upon  us. 

v,  awinaao.  \vo  hear  its  awful  roar  like  an  earthquake  or  distant  thunder  TbA 
funnel  rapidly  descends  till  it  reaches  the  earth.  B  Zves  rapidlf  northw^^^^^  It 
Sver'  ^  In  arwn?eT?  ground  to  meet  it,  and  it  descCll  Tt  strikes  th'e 

i>^m  the  first  thr^ornnL  h^^^^^^  perceptibly  widening  the  cone, 

it  is^omtn™;;  „  ^'''^  ^^"^  appearance  of  a  waterspout  at  sea.    We  think 

the  hoi^eT  Z  can  now  see  its  fury.  It  is  not  far  away.  Shall  we  leave 
tue  nouse  I  No ;  for  we  are  not  certain  on  which  side  it  will  pass  We  are  awnarentlv 
^ilecffasrVb  ^^^T^*^^^-    We  can  only  trust  in  ProviJlfnce    The  windows  Se 

in  o^Th;  ceSr  ul  nZ  JT'''  ""^''^     ^^^^^^'st  the  storm.    The  rest 

ftorm  strikes  n.  Th«\  ,  ^  P'  f  moment  of  breathless  suspense  and  the 
ttey  cannot  outln  J  U    W  ?  ^I'^F  ''^       ^«"s«  s^'-^y     '-^"d  out.  Surely 

storm  is  over    ^16^^/^  ifnlf"'  'i  i      ^  ^^""""K  minutes  the 

of- us  and  we-carrelTsVa'^-^kSrmoii^^^^^^^^^^^ 

It  warentS  (WiSeVi^^^^  Voshman,  standing  20  rods  east  of  the  storm's  center, 
trace  of  the  foLrl.fi^^^^         ^  7?u  stable  northeast  of  it,  hardly  leaving  a 

S  tL  track  ?rtt  norVbwirf  ^^^e  entire  wreck  was  carried  in  towards  the  center 
horse  sulky  plow  weTS'  nl^^^^^^^         scattered  in  every  direction.    A  large  two- 
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fantastic  shapes,  pieces  of  clotliing  and  bedding  wound  about  sticks  and  tambers  or 
scattered  over  tlie  prairie  were  the  only  signs  of  the  once  thrifty  home.  The  tornado 
at  this  point  turned  almost  due  north,  bearing  but  little  east  throughout  the  remain- 
der of  its  course,  which  lay  along  the  wide  valley  of  the  Solomon  to  the  east  of  the 
river.  Where  this  change  was  made  in  its  course  there  was  present  no  peculiar 
feature  in  the  topography.  Mr.  Voshman's  house  stood  out  upon  the  level  bottom  of 
the  prairie  nearly  5  miles  from  the  surrounding  bluffs,  which  rise  gradually  to  a 
height  of  2.50  feet,  exemplifying,  as  many  other  instances  have,  that  the  course  oi  the 
funnel  was  determined  almost  altogether  by  some  force  above  the  earth,  m  all  proba- 
bility the  opposing  cuiTents  which  formed  it.  One  quarter  of  a  mile  north  of  Mr.  V  osh- 
man's  stood  the  house  of  his  father-in-law,  Mr.  Gehart  Krone,  about  80  feet  east  ot 
the  storm's  center.  Mr.  Krone  saw  the  cloud,  which  to  him  looked  hke  a  waterspout  at 
sea,  coming  from  the  SSW.,  at  a  distance  of  2  miles.  It  was  a  dark,  heavy,  black 
mass  of  smoke  and  flying  d^hris,  with  well  defined  outlines,  and  to  all  appearances 
separated  from  all  surrounding  clouds.  He  could  easily  distinguish  that  the  tornado's 
rotary  velocity  was  much  greater  than  its  progressive,  and  that  the  direction  ot  the 
motion  was  against  the  sun.  The  funnel  was  also  rising  and  falling  continually,  con- 
tracting in  size  with  the  former  motion,  but  expanding  with  the  latter.  He  waited 
until  the  cloud  reached  within  half  a  mile  of  the  house,  and  then,  calling  together 
his  family,  with  several  friends  and  strangers,  numbering  in  all  20  (the  latter  having 
sought  shelter  from  the  impending  danger),  he  bade  them  start  out  from  the  house, 
which  was  sure  to  be  destroyed,  and  find  safety  elsewhere. 

Mr.  Krone  had  hardly  gone  30  rods  to  the  northeast  when  the  house  was  struck  on 
the  east  side  and  carried  directly  into  the  storm's  center  to  the  west.  Most  of  the 
debris  was  scattered  to  the  west  and  northwest,  but  portions  were  found  to  the  SW., 
SE.,  and  E.  Mr.  Krone  was  thrown  to  the  ground,  afterwards  lifted  several  times 
and  rolled  about,  his  head  and  body  being  badly  bruised  by  the  flying  deiris.  While  he 
was  bumped  about  he  felt  a  sufi'ocating  heat,  which  he  likened  very  much  to  that  expe- 
rieno«d  while  working  over  an  iron  smelting  furnace.  This  sensation  was  shortly  fol- 
lowed by  a  comparative  calm  in  the  atmosphere,  lasting  a  few  moments,  when  a  cold 
wind  caino  from  the  northwest  that  made  his  teeth  chatter.  That  night  frost  occuired 
alono-  the  valley,  which  was  seen  by  several  persons  early  the  following  morning.  Mrs. 
Vosh°man,  Mr.  Krone's  daughter,  who  stood  near  her  father  after  they  left  the  house, 
was  carried  to  the  northwest  200  yards,  lodged  against  a  barbed-wire  fence,  and  in- 
stantly killed ;  her  clothing  was  entirely  stripped  from  her  body,  which  was  found 
covered  with  black  mud,  and  her  hair  matted  with  it.  The  posts  along  the  entire 
fence,  a  distance  of  25  rods,  were ,  covered,  on  the  south  side  only,  with  mud,  straw, 
chaft;  and  bits  of  rags  to  a  depth  of  nearly  three  inches,  and  near  the  bottom  of  the 
posts  it  was  one  foot  thick.  It  was  plastered  on  as  if  thrown  with  the  greatest  velocity, 
requiring  a  sharp  instrument  and  considerable  physical  exertion  to  remove  it.  Five  of 
the  posts  were  pulled  out  of  the  ground,  into  which  they  had  been  sunk  to  a  depth  of 
28  inches.  The  wire  was  eutirelv  stripped  oft"  and  wound  up  into  a  ball,  which  was 
about  the  result  with  every  wire  fence  along  the  storm's  path.  The  oldest  son  of 
Mr.  Krone  was  carried  30  rods  to  the  east  into  a  wheat  tield,  his  clothing  torn  into 
shreds,  and  his  body  covered  with  black  mud.  Mrs.  Anna  Vosh,  another  daughter  of 
Mr.  Krone,  had  a  piece  of  board  driven  nearly  through  the  fleshy  portion  of  her  thigh, 
cutting  a  gash  about  7  inches  wide ;  the  board  was  pulled  out  during  the  storm,  probably 
by  the  violence  of  the  wind.  The  ghastly  wound,  upon  being  examined  by  the  attend- 
ing physician,  was  found  to  contain  pieces  of  nails,  straw,  mud,  and  splinters  of  wood. 
The  other  members  of  the  family  were  carried  to  the  north  and  northwest  short  dis- 
tances, all  receiving  more  or  less  injury.  The  women  suffered  the  most,  as  m  every 
instance  they  were  entirely  divested  of  their  garments,  and  left  perfectly  at  the  mercy 
of  the  flying  debris  that  filled  the  air.  The  hair  of  all  the  persons  was  so  matted  with 
mud  that  their  heads  had  to  be  shaved  in  order  to  clean  them,  or,  as  one  gentleman 
remarked  who  witnessed  the  scene,  "it  seemed  as  if  the  mud  belonged  there  naturally, 
and  that  the  hair  was  but  a  mere  usurper."  Their  eyes  and  ears  were  also  filed  with 
mud,  so  that  they  could  neither  see  nor  hear.  AU  of  the  wounds  received  were  torn 
and  jagged,  and  found  mostly  upon  the  back  of  the  body  and  running  upward.  Two 
men,  by  the  names  of  T.  W.  Carter  and  Jacob  Garber,  who  stopped  to  seek  shelter, 
were  seriously  injured.  The  latter,  who  crawled  into  the  granary  standing  north- 
east of  the  house,  received  injuries  from  which  he  died,  being  rolled  and  blown 
about  the  ground  until  his  clothing  was  filled  with  mud  and  his  body  badly  man- 
gled. The  former  took  refuge  in  a  straw  stack  north  of  the  house,  which  was 
turned  over  upon  him  by  the  wind,  and  then  scattered  in  every  direction,  leaving  him 
to  the  complete  mercy  of  the  storm,  which  lifted  him,  how  high  he  did  not  know,  but 
while  above  the  ground  he  came  in  contact  with  the  tail  or  mane  of  a  horse,  which  he 
grasped,  but  was  finally  separated  from,  coming  down  to  the  earth  with  hat  m  one 
hand  and  hair  in  the  other.  This  statement  was  made  to  me  by  a  reliable  gentleman 
who  received  the  same  from  the  Hps  of  the  unfortunate  seronaut.  Mr.  Krone,  while 
upon  the  ground,  saw  what  he  positively  asserted  was  a  light  two-horse  wagon  with 
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-^"T  »"aohecl  go  up  together,  but  could  not  say  how  hi-h    JJvon  fuvih^v  ^^orr,- 

could  he  found,  and  one  of  the  animals  was  kUled  ^  ^  «^  ^^'^^^s 

the  grain  were  carried  away.    The  lar°  e  ba^^  40  fee  souLe  w^f  ir?'^.'^'*^  '""^^  °^ 

'  ~     ^       -J  ,  broken  into  pieces;    one  of  the 

wheels,  nearly  whole,  was  found  a 
distance  of  one  mile  northwest  of 
the  barn ;  the  other  wheels  were 
broken  from  the  axles,  divested  of 
their  spokes,  and  the  large  heavy 
iron  tires  were  bent  into  every 
shape.    A  log  from  the  barn ,  12  feet 
long  and  10  inches  in  diameter, 
was  carried  320  yards  to  the  NNW. 
The  front  iron  axle  of  a  top  bugoy 
(li  inches  in  diameter)  was  found 
bent  double,  the  two  ends  crossino- 
each  other  aud  both  wheels  were 
torn  oir  even  to  the  hubs.    The  hind 
axle,  with  portions  of  the  wheels 
attached,  was  not  bent  as  much, 
but  earned  to  the  northwest  nearly 
one-quarter  of  a  mile.    A  sill  from 
the  house,  8  by  10  inches  and  16  feet 
long,  was  carried  12  rods  to  the 
northwest.    A  cat  was  found  half 
a  mile  northwest  of  the  house  (in 
which  she  was  seen  just  before  the 
storm)  with  every  bone  broken,  aud 
crushed  as  flat  as  if  passed  throuo-h 
a  cider  press.     Chickens  were 
stripped  of  their  feathers  and  car- 
ried long  distances,  one  being  found 
3  miles  to  the  northeast  upon  the 
prairie.    The  iron  mole  board  of  a 
heavy  wooden  beam  plow  was  found 
driven  into  the  ground  so  firmly 
that  It  had  to  bo  dug  out ;  the  plow 
was  no  doubt  first  lifted  and  then 
thrown  end  foremost  into  the  earth, 
and  afterwards  broken  off.  Osage 
hedges  along  the  track  north  of  the 
house  were  filled  with  ddbris  as  fol- 
lows:   Those  running  north  and 
south  on  both  sides,  the  east  side 
with  the  forward  part  of  the  whirl, 
and  the  west  side  with  the  back- 
ward  movement  to  the  S.  and  SE.: 


EEPOET  OF  THE  CHIEF  SIGNAL  OFFICER. 


1055 


funnel  cloud  swept  over  a  wheat  field  of  about  6  acrea,  taking  o&  the  heads  of  wheat 
as  cleanly  as  if  done  by  hand.  Heavy  cast-iron  wheels,  broken  from  a  large  harvester, 
and  weighing  about  200  pounds  each,  were  carried  half  a  mile.  (Diagram  8).  Mr.  Mc- 
Laren, who  came  over  to  Mr.  Krone's  about  ten  minutes  after  the  storm  passed,  stated 
that  the  scene  presented  baffled  description.  It  was  yet  very  dark.  A  cold  wind  was 
blowing  from  the  northwest  necessitating  an  overcoat.  The  ground  was  soaked  with 
-water  and  the  surface  covered  with  thick  heavy  black  mud.  As  the  terrible  scene  of 
desolation  was  approached  the  cries  of  the  wounded  people  and  the  moans  of  the  tor- 
tured animals  were  plainly  heard,  which,  mingled  with  the  distant  roar  oi  the  storm, 
fiJled  one  with  an  indescribable  fear  and  dread  of  the  awful  monster  that  was  still  in 
sight,  and  was  a  fearful  reminder  of  its  terrific  force.  Upon  arriving  at  the  ruins  of 
the  once  happy  home  a  dreadful  sight  was  presented.  Human  beings  could  not  be  dis- 
tinguished from  animals  as  all  alike  were  covered  with  mud  and  mingled  with  an  in- 
terminable mass  of  debris  in  the  most  sickening  manner.  Women  and  children  stripped 
of  their  clothing  were  found  lying  by  the  side  of  horses  and  hogs.  Now  an  arm  or  a 
leg  would  be  raised  up  from  the  filthy  mass  surrormding  them,  attended  with  a  pierc- 
ing shriek  for  help,  and  upon  examination  ugly  gaping  wounds  were  found  filled  with 
mud,  straw,  and  bits  of  wood.  This  was  the  worst  destruction  in  the  whole  course  of 
tho  storm  and  was  confined  to  a  path  about  80  rods  wide. 

The  next  place  visited  was  the  house  of  Mrs.  A.  Fames,  half  a  mile  to  the  north, 
and  standing  160  feet  west  of  the  storm's  center.  The  house,  stables,  and  sheds  were 
razed  to  the  ground,  and  the  debris  carried  to  the  west  and  southwest.  One  mile 
north  of  Mrs.  Eames's  the  houses  of  Messrs.  E.  A.  King,  Silas  McCalmut,  and  Eobert 
Whitley,  were  reached  by  the  storm  about  the  same  time,  as  they  all  stood  on  the  same 
east  and  west  section  line  and  within  short  distances  of  each  other.  The  funnel  now 
bore  more  to  tho  east  in  its  course  along  the  valley,  and  passed  between  the  houses  of 
Messrs.  McCalmut  and  Whitley,  the  center  being  120  rods  west  of  the  latter  and  IS  rods 
east  of  tho  former.  Mr.  King's  house,  which  stood  one-fourth  of  a  mile  west  of  the 
storm's  center,  was  a  new  building,  18  by  20  feet,  and  one  and  a  half  stories  high.  It 
was  completely  demolished  and  the  debris  can-led  to  WSW.  and  SE.  The  family 
escaped  by  going  to  the  cellar.  The  residence  of  Mr.  McCalmut  was  thrown  in  the 
same  direction,  but  if  possible,  more  badly  wrecked,  the  timbers  being  fairly  ground 
into  splinters.  Mr.  McCalmut  was  killed  by  flying  debris  while  trying  to  find  a  place 
of  safety.  Tho  house  of  Mr.  Whitley  was  destroyed  and  the  debris  carried  to  the  north 
and  west.  For  a  distance  of  one  and  a  fourth  miles  tho  tornado  now  passed  over  the 
open  prairie,  with  nothing  particularly  to  mark  its  course  except  now  and  then  a 
small  corn-field,  which,  if  ever  damaged,  had  entirely  recovered  its  natural  condition 
at  the  date  of  my  visit. 

The  large  frame  house  of  Eev.  Joy  Bishop  was  next  reached,  standing  50  feet  west 
of  the  storm's  center.  The  entire  structure  was  swept  from  its  foundation  and  most  of 
the  debris  carried  to  the  SW.  and  S.  In  the  orchard  on  the  west  side  of  the  house 
the  trees  were  thrown  to  the  SW.,  SE.  and  E.  The  cellar  was  filled  with  stoves, 
plows,  cultivators,  and  broken  timbers,  except  the  northeast  comer,  in  which  very 
fortunately  the  family,  six  in  number,  had  secreted  themselves.  The  debris  was  piled 
up  about  them  like  corded  wood.  Two  hogs  were  found  in  the  cellar  quietly  eating 
sweetmeats  and  drinking  milk  as  if  nothing  had  happened.  They  must  have  been 
carried  there  by  the  force  of  the  wind,  as  it  would  have  been  quite  an  unprecedented 
feat  for  a  hog  to  have  jumped,  voluntarily,  into  a  deep  cellar.  Two  horses,  weighing 
each  about  1,200  pounds,  were  carried  away  from  tho  west  side  of  the  house,  in  a  circle 
by  the  south  to  the  northeast,  one  three-fourths  of  a  mile  and  the  other  about  half  a 
mile.  The  former  was  carried  across  a  creek  running  from  northwest  to  southeast, 
and  when  first  seen  after  the  storm  was  walking  about  in  a  very  irregular  manner 
as  if  dizzy,  but  not  otherwise  afl:ected  by  his  journey.  The  other  animal  was  not 
seriously  injured,  but  no  one  noticed  his  actions  during  or  following  his  transporta- 
tion. Along  the  path  in  which  the  horses  were  taken,  several  places  were  observed 
where  their  feet  plowed  the  ground  to  a  depth  of  5  or  G  inches.  One  of  the  neighbors 
stated  that  a  sulky-plow,  standing  east  of  the  house  and  weighing  several  hundred 
pounds  was  driven  through  the  north  side  before  the  building  went  to  pieces.  It 
must  have  been  carried  in  the  whirl  of  the  cloud  from  right  to  left,  as  the  direction  of 
the  d6hris  from  the  house  would  indicate.  One-fourth  of  a  mile  west  of  Mr.  Bishop's 
stood  the  house  of  Mr.  Eobert  EoUings,  from  which  only  tho  roof  was  taken  and 
carried  to  the  east.  Mr.  Joseph  Morris,  half  a  mile  west  of  EolUngs's,  or  three- 
fourths  of  a  mile  from  the  storm's  center,  reported  a  strong  westerly  wind  while 
the  storm  was  passing,  and  a  strong  current  from  the  south  following  the  storm.  Dr. 
Davis,  45  rods  WNW.  of  Mr.  Bishop's,  had  his  house  violently  shaken  but  not  de- 
stroyed. The  shed  and  stable  100  feet  east  of  the  house  were  torn  to  pieces  and  the 
debris  carried  to  SWS.,  and  SE.  One  of  his  horses  was  carried  from  the  earth  to  such  a 
height  that  upon  reaching  the  ground  its  legs  were  broken  and  ribs  crushed  m,  result- 
ing in  death.  -   ^  j.i 

The  tornado  was  now  within  li  miles  of  Delphos,  which  stood  to  the  west  ot  the 
storm's  center.  Not  the  least  damage  was  inflicted  upon  any  portion  of  the  town  aa 
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will  be  seen  from  the  following  statements  of  some  of  the  residents  who  wi+uessed  the 
storm  tor  .1  consulerablo  time  before  and  after  it  passed  the  town.  1^  Geo7<^e  W  Stick 
ler,  postmaster  at  Delphos,  stated  that  the  tornado  passed  the  town  at  a  few  minutes 
£  L  the  nm-thoo'st'^  Afi^'  funnel-shaped  eloud  about  8  miles  south  of  Delphos  mov 
mg  to  the  northeast.  Alter  crossing  the  nver  it  bore  more  to  the  north  Tjassin"-  the 
town  about  1  mile  to  the  east.    When  the  cloud  was  first  observedTt  aweS 

within  the  funnel  was  beyond  all  comparison  or  estimation.  The  clouds  above  the 
funnel  were  moymg  from  all  directions  toward  it,  and  when  near  its  ckcumflrenol 
TrnnJ^  downward  and  disappear  within  its' center,  apparently  moVSg  upward 

through  It  to  the  top.  About  ten  minutes  before  the  stoni  passed,  there  came  a  smaU 
shower  of  ram  and  hail  with  a  gentle  southerly  current.  The  hailstoneT  w  erT  at 
first  quite  plenty  but  small,  rapidly  increasing  in^size  as  they  diminished  ?n  quantity 
Some  measured  15  inches  m  circumference,  one  side  boin|  flat  and  the  other  ovaL 
Othei;s  were  lagged  and  about  the  size  of  a  man's  fist.  The  hail  and  rain  entirely 
ceased  after  the  storm  passed  the  town.  While  opposite  the  tow^  Mr  SticMer  SS 
^t^J'^'f^^^^^^^^^-'^O  feet -wide  at  the  bottom,  spreading  out  gradually  Cto^ 
height  of  several  hundred  feet  when  it  embraced  a  dark  overhan-in^  cloud  covering 
one-quarter  of  the  heavens.  No  strong  wind  was  felt  before,  durC"  or  after  the  na^ 
sage  of  the  tornado.  Mr.  W.  A.  Kiserfof  Delphos,  was  outiL  his  fiSids  sowTn  </ gLIn 
a  short  time  after  daylight.  As  the  day  came  on,  a  brisk  wind  from  the  sS^ast  set 
in,  which  continued  until  rain  and  hail  occurred  about  3  p.  m  M^t  of  the  rain  came 
when  SfeTn  n  ^liichfell  first,  but  the  rain-drops  we^re  very  largf  and  scattering 
when  the  hail  became  larger,  and  both  seemed  to  fall  straight  down.  No  dama<xe  of 
any  kind  was  committed  m  the  town.  Mr.  B.  F.  Billingslel,  of  DeWl  Mndly'fu?- 
^<OnT- ^^^-y  interesting  letter,  which  I  take  pleasure  in  givin|in  full :  ^ 
t-h,eZoS^^rir"THl  .^^^  '  ^^^^7  ^^^'^  ^lo^i^S  froSi  the  southeast, 
^mtil  abon?'[f.  P^^^t^^*^ 5  f^y  overcast  with  clouds";  steady  wind  alldaj 

until  about  3  p.  m.,  when  it  commenced  raining,  accompanied  with  hail  which  rar^i^li 
increased  m  size,  several  of  which  measured  12  to  15  inS  i^eur^ference^^^^^ 
2  inches  111  diameter.    When  the  hail  began  to  increase  in  size,  thr^^nThilleTLd  it 
SurinSs  ?:£SSV    ^""^  '""T  '''''''  ''T'^     -i^^P  ato^rpeVeSc^^^^^^^ 
Zth^sidi  of  h«  c?^^^^^  ill  tlie  southwest,  on  the 

soutli  side  of  the  Solomon  River.  The  clouds  would  rush  to"-ether  then  senarate 
final  y  coming  together  again  with  the  most  dreadful  contortionr'evolutions^^n^^^^ 
twistmgs.   Long  points  shaped  like  a  cow's  horn  would  reS  toward  'he  earth  '  The 


dowmvZ  towShJ  tlrt-  "^fr^f^SmoJ^^on  from  right  to  left,  thecenter  reaching 
hea  Jd  l^ke  ^if^^^^^^^^  a  funnol,  and  its  awful  roar  could  now  h% 
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and  round  iu  tlie  mighty  whirl  of  the  terrible  monster.  The  surrounding  clouds 
seemed  to  roll  and  tumble  toward  the  vortex.  The  funnel  now  extending  from  the 
earth  upward  to  a  great  height  was  black  as  ink,  excepting  the  cloud  near  the  top, 
which  resembled  smoke  of  alight  color.  Immediately  after  passing  the  town,  there 
came  a  wave  of  hot  air  like  the  wind  blowing  from  a  burning  building ;  it  lasted  but 
a  short  time.  Following  this  peculiar  feature,  there  came  a  stiff  gale  trom  the  north- 
west, cold  and  bleak,  so  much  so  that  during  the  night  frost  occurred  and  water  in 
some  low  )5laces  was  frozen." 

After  leaving  Mr.  Bishop's  the  storm  bore  still  more  to  the  northeast,  and  at  the 
distance  of  one  milo  destroyed  the  house  and  outbuildings  of  Marshall  Davis,  standing 
20  rods  west  of  the  storm's  ceuter.  (Diagram  No.  9.)  The  debris  of  the  buildings 
was  carried  to  the  NW.,  W.,  SW.,  SE.,  and  NE.,  and  scattered  over  about  80  acres  of 
ground.  A  sill  from  the  house,  G  by  8  inches,  and  10  feet  long,  was  found  160  rods  to 
the  northeast.  Several  slabs,  10  inches  wide  and  4  inches  thick,  were  found  150  rods 
in  the  same  direction.  The  coupling  polo  of  a  lumber  wagon  with  the  iron  castings 
upon  it  was  found  230  rods  to  the  north.  Tin  sheeting  and  boards  were  found  along 
the  track  for  a  distance  of  3i  to  4  miles.  The  top  of  a  stove,  weighing  50  pounds, 
was  carried  one-fourth  of  a  mile  to  the  oast. 

Mr.  Joseph  Courtney,  160  rods  NNE.  of  Mr.  Davis,  and  30  rods  west  of  the  storm  s 
center,  was  next  visited.  The  house  was  completely  torn  to  pieces  and  the  debris 
carried  in  almost  a  complete  circle 
from  right  to  left,  scattering  it  over 
about  100  acres.  A  stable,  18  by  20 
feet,  and  14  rods  northwest  of  the 
house,  together  with  a  shed  and 
granary,  distant  about  6  rods,  were 
first  destroyed,  and  the  debris  car- 
ried over  the  top  of  the  house,  which 
followed  after,  its  fragments  being 
carried  in  the  manner  above  indi- 
cated. Three  colts  grazing  in  a 
pasture,  inclosed  by  a  hedge  fence, 
situated  20  rods  northeast  of  the 
house  and  a  short  distance  west  of 
the  storm's  center,  were  carried 
south  into  an  adjoining  wheat  field, 
and  then  about  in  a  circle  to  the  E., 
NE. ,  and  N W.,  back  into  the  pasture 
again.  (Diagram  No.  10.)  Their 
path  was  clearly  identified  the  next 
morning  by  holes  plowed  in  the 
ground  with  their  feet  and  the  sev- 
eral openings  in  the  hedge  fence 
where  they  were  driven  through. 
In  the  wheat  field  there  were  indi- 
cations that  the  animals  had  been 
rolled  along  over  the  ground,  which 
was  considered  all  the  more  prob- 
able from  the  fact  that  they  were 
covered  with  mud  trom  head  to  foot. 
A  calf  picketed  west  of  the  granary  was  dragged  round  and  round  at  the  full  length 
of  the  rope,  until  it  was  strangled  and  badly  mangled.  A  lumber  wagon,  which  stood 
a  few  feet  south  of  the  granary,  was  broken  in  two,  and  the  fore  wheels  with  tongue 
and  hounds  were  carried  4  rods  to  the  south  and  wedged  between  two  trees  so  tightly 
that  the  latter  had  to  be  cut  down  in  order  to  secure  their  release.  The  hind  part  with 
the  box  was  carried  30  rods  to  the  southeast  and  torn  to  pieces;  one  of  the  wagon 
tires  was  found  further  to  the  south  considerably  twisted,  and  the  other  carried  to 
the  east.  The  axle  and  hubs,  divested  entirely  of  spokes,  were  found  half  a  mile  to 
the  northeast.  Not  any  two  of  the  spokes  or  fellies  were  found  lying  together.  (Dia- 
gram No.  11. )  A  large  two-horse  cultivator  west  of  the  granary,  and  weighing  between 
200  and  300  pounds,  was  torn  to  pieces,  and  the  fragments  carried  in  a  circle  to  the 
north.  Half  a  mile  NNE.  of  Mr.  Courtney's,  and  upon  the  open  prairie,  stood  the 
house  and  stable  of  Mr.  James  Dinwiddie,  15  rods  west  of  the  storm's  center.  Both 
buildings  were  swept  from  their  foundations,  and  the  fragments  carried  to  the  west 
and  south.  Various  farming  implements,  such  as  wagons,  plows,  and  cultivators, 
were  rendered  competely  unserviceable.  The  large  stone  house  of  Mr.  J.  A.  Ostran- 
der,  30  feet  square  and  two  stories  high,  situated  three-fourths  of  a  mile  northeast  of 
Mr.  Dinwiddle's  and  40  yards  east  of  the  storm's  center,  was  unroofed,  and  the  debris 
carried  to  the  northeast,  north,  and  northwest.  The  walls  were  badly  torn  down, 
destroying  nearly  the  whole  of  the  second  story.    A  hired  man  standing  in  the  west 
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door  of  the  house  was  carried  50  yards  to  the  northwest  and  lodged  in  a  small  creek, 
considerably  bruised.    (Diagram  No.  12.) 

The  storm  now  commenced  the  ascent  of  the  bluffs  forming  the  eastern  boundary  of 
the  Solomon  Valley,  and,  at  the  distance  of  one  mile  north  of  Mr.  Ostrander's,  unroofed 

the  house  of  Milo  Basnett, 


gj  which  stood  one-quarter  of  a 
mile  east  of^  the  storm's  cen- 
ter. The  debris  was  carried 
to  the  northeast  and  the  body 
of  the  building  severely 
wrenched,  but  not  moved 
from  its  foundations.  A 
young  man  standing  within 
the  house  when  the  roof  was 
taken  off  was  whirled  about 
and  lifted  from  the  floor  sev- 
eral times.  One-fourth  of  a 
mile  to  the  north-northeast, 
and  at  the  base  of  what 
might  be  called  the  line  of 
most  rapid  ascent,  stood  the 
("dug-out")  house  of  Mr.  J. 
H.  Hane,  the  last  building  in 
the  course  of  the  storm.  Just 
betore  reaching  the  house 
the  funnel  seemed  to  lift 
from  the  ground  and  pass 
^     1,     ,  —  directly  over  it,  taking  off 

the  root  and  badly  wrecking  a  thrashing-machine  which  stood  near.  The  debris  was  all 
carried  up  the  bluffs  in  the  course  of  the  storm  to  the  northeast.  The  funnel  cloud  now 
passed  to  the  summit,  where  it  threw  down  a  stone  monument  made  of  large  bowlders 
said  to  have  been  placed  there  by  the  Indians.  A  short  distance  further,  and  the  cloud 
crossed  the  northern  line  of  Ottawa  County,  a  little  west  of  its  center,  entering  upon 
the  high  prairie  over  which  it  was  seen  to  pass, 
a  distance  of  four  or  five  miles,  greatly  dimin- 
ished in  size  and  rapidly  disappearing  in  the 
overhanging  clouds.  During  a  portion  of  this 
distance  rubbish  of  all  kinds  was  dropped  to 
the  ground  over  a  width  of  from  60  to  80  yards. 
About  20  minutes  before  the  tornado  reached 
the  bluffs  a  heavy  storm  of  rain  and  hail  passed 
to  the  north,  cooling  the  atmosphere  very  per- 
ceptibly. The  dark  and  heavy  clouds  accom- 
panying this  precipitation  coiild  still  be  seen  in 
the  distance,  as  the  funnel  lifted  from  the  earth, 
and  to  all  appearances  eventually  lost  its  iden- 
tity therein.  The  entire  length  of  the  storm's 
track,  embracing  those  portions  at  either  end 
when  the  funnel  was  above  the  ground,  was 
42  miles,  and  the  time  occupied  in  passing  over 
it  one  hour  and  twent.y-flve  minutes,  or  about 
30  miles  per  hour.  This  velocity  is  calculated 
upon  the  supposition  that  the  funnel  cloud  was 
„      T  T  ,         ,  ,  first  seen  at  3  p.  m.,  passed  Delplios  at  4  p.  ni., 

and  disappeared  beyond  the  bluffs  at  4.25  p.  m.  Mr.  Ostrander  considered  the  time  as 
not  tar  trom  4.15  p.  m.  when  the  storm  reached  his  house,  5  miles  northeast  of  Delphos, 
winch  would  make  the  velocity  20  miles  per  hour  for  that  portion  of  the  tracli.  But 
all  persons  who  watched  the  storm  were  unanimous  in  the  assertion  that  it  traveled 
inuch  faster  over  tlio  portion  of  the  track  south  of  Delphos.  The  general  course  of  the 
storm  was  from  SSW.  to  NNE. 


THE  WAKEFIELD  TORNADO. 


About  5  p.  m.  on  the  afternoon  of  May  30th,  the  inhabitants  of  Wakefield  wore  startled 
li'T  7^  appearance  of  a  very  strange  and  angry  looking  cloud  in  the  sontlnvest,  shaped 
like  the  trunk  of  an  elephant.  The  day  had  been  warm  and  sultry,  xv  i  ( h  a  s, i  i  b  .m1  n-  w  ind. 
About  3  p.  m.  threatening  clouds  appeared  in  the  west  and  soni Invcsl ,  ;itl(>ii(l('  ' 
afterwards  by  ram  and  hail.  Although  the  clouds  at  first  pres.  iU.-d  nothin-  u 
m  tiieir  approach,  it  was  soon  discovered  that  those  in  the  southwest  were  t 
Jitlier  and  thither,  and  tumbling  about  in  a  very  novel  and  portentous  manner. 
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door  of  the  house  was  carried  50  yards  to  the  uorthwest  and  lodged  in  a  small  creek, 
considerably  bruised.    (Diagram  No.  12.) 

The  storm  now  commenced  the  ascent  of  the  bluffs  forming  the  eastern  boundary  of 
the  Solomon  Valley,  and,  at  the  distance  of  one  mile  north  of  Mr.  Ostrander's,  unroofed 

the  house  of  Milo  Basnett, 


g|  which  stood  one-quarter  of  a 
mile  east  of  the  storm's  cen- 
ter. The  debris  was  carried 
to  the  northeast  and  the  body 
of  the  building  severely 
wrenched,  but  not  moved 
from  its  foundations.  A 
young  man  standing  within 
the  house  when  the  roof  was 
taken  off  was  whirled  about 
and  lifted  from  the  floor  sev- 
eral times.  One-fourth  of  a 
mile  to  the  north-northeast, 
and  at  the  base  of  what 
might  be  called  the  line  of 
most  rapid  ascent,  stood  the 
("dug-out")  house  of  Mr.  J. 
H.  Hane,  the  last  building  in 
the  course  of  the  storm.  Jast 
before  reaching  the  house 
the  funnel  seemed  to  lift 
1^0.  11  from  the  ground  and  pass 

,  .         ,      ,  .  directly  over  it,  taking  off 

the  roof  and  badly  wrecking  a  thrashing-machine  which  stood  near.  The  debris  was  aU 
earned  up  the  bluffs  in  the  course  of  the  storm  to  the  northeast.  The  funnel  cloud  now 
passed  to  the  summit,  where  it  threw  down  a  stone  monument  made  of  large  bowlders 
said  to  have  been  placed  there  by  the  Indians.  A  short  distance  further,  and  the  cloud 
crossed  the  northern  line  of  Ottawa  County,  a  little  west  of  its  center,  entering  upon 
the  high  prairie  over  which  it  was  seen  to  jiass, 
a  distance  of  four  or  five  miles,  greatly  dimin- 
ished in  size  and  rapidly  disappearing  in  the 
overhanging  clouds.  During  a  portion  of  this 
distance  rubbish  of  all  kinds  was  dropped  to 
the  ground  over  a  width  of  from  60  to  80  yards. 
About  20  minutes  before  the  tornado  reached 
the  bluffs  a  heavy  storm  of  rain  and  hail  passed 
to  the  north,  cooling  the  atmosphere  very  per- 
ceptibly. The  dark  and  heavy  clouds  accom- 
panying this  precipitation  could  still  be  seen  in 
the  distance,  as  the  funnel  lifted  from  the  earth, 
and  to  all  appearances  eventually  lost  its  iden- 
tity therein.  The  entire  length  of  the  storm's 
track,  embracing  those  portions  at  either  end 
when  the  funnel  was  above  the  ground,  was 
42  miles,  and  the  time  occupied  in  jiassing  over 
it  one  hour  and  twenty-five  minutes,  or  about 
30  miles  per  hour.  This  velocity  is  calculated 
No.  12.  upon  the  supposition  that  the  funnel  cloud  was 

rTc  11         -,  XI    , ,  ™.  ^^'^^     3  P-  ™v  passed  Delphos  at  4  p.  m., 

and  disappeared  beyond  the  bluffs  at  4.25  p.  m.  Mr.  Ostrander  considered  the  time  as 
not  tar  Irom  4. 15  p.  m.  when  the  storm  reached  his  house,  5  miles  northeast  of  Delphos, 
which  would  make  the  velocity  20  miles  per  hour  for  that  portion  of  the  track.  But 
all  persons  who  watched  the  storm  were  unanimous  in  the  assertion  that  it  traveled 
much  faster  over  the  portion  of  the  track  south  of  Delphos. 
storm  was  from  SSW.  to  NNE 


The  general  course  of  the 


THE  WAKEFIELD  TORNADO. 

^  afternoon  of  May  30th,  the  inhabitants  of  Wakefield  were  startled 

liLfW^.?,?r^r''   1 yery  straiige  and  angry  looking  cloud  in  the  southwest,  shaped 
/i'''^  elephant.  Thfl  day  had  been  warm  and  sultry,  with  a  southerly  wind. 
tfWw^;??"  *li?^eatening  clouds  appeared  in  the  west  and  southwest,  attended  soon 
fr^  iCu      ^        ^J"^  ^l«'o"gli  the  clouds  at  first  presented  nothing  unusual 

f Fr^f^'     Vf         tbscovored  that  those  in  the  southwest  were  darting 
Jituer  and  thither,  and  tumbling  about  in  a  very  novel  and  portentous  niauuer.  Prom 
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this  seethiug  mass  of  clouds  the  funnel  was  seen  to  dart  downward,  in  the  neighbor- 
hood of  Chapman's  Creeli,  about  8  miles  southwest  of  Wakeheld.  The  cloud  remained 
above  the  earth  while  passing  over  the  southwest  and  central  portions  of  Republican 
Township,  but  finally  descended  to  the  high  prairie  about  li  miles  west-southwest  of 
Wakefield,  reaching  soon  after  a  small  creek  which  runs  eastward  aloug  the  southern 
boundary  of  the  town,  and  empties  into  the  Republican  River.  Where  the  cloud  first 
reached  the  surface  no  evidence  was  left  of  its  track,  as  it  was  upon  the  open  prairie,  pre- 
senting no  material  for  destruction,  but  upon  reaching  the  southern  edge  of  the  town, 
several  houses  vv^ere  blown  down  over  a  path  averaging  nearly  300  yards  in  width. 
The  Sentinel,  a  paper  published  at  Minneapolis,  Ottawa  County,  Kansas,  reported  on 
June  13th,  as  follows:  "At  Wakefield  considerable  damage  was  done  by  a  tornado. 
Eleven  buildings  were  either  injured  or  destroyed.  Three  persons  were  severely  hurt, 
and  a  fourth  fatally,  the  latter  being  Mr.  Joseph  Folly.  The  building  in  which  he 
was  li^'ing  at  the  time  of  the  storm  was  shattered  to  pieces."  Ex-State  Senator  H. 
P.  Dow,  United  States  revenue  collector,  Manhattan,  Kansas,  stated  that  while  trav- 
eling through  Wakeiield  on  June  r2th  he  came  upon  the  track  of  tbe  tornado  of  May 
30th,  where  he  saw  several  buildings  terribly  shattered,  while  others  were  only  unroofed 
or  slightly  injured.  The  latter  seemed  to  be  situated  on  the  northern  extremity  of  tbe 
storm's  path,  where  to  all  appearances  its  fury  was  greatly  diminished.  The  direction 
of  the  storm's  course  he  considered  to  be  from  west-southwest  to  east-northeast,  and 
its  length  about  13  miles.  After  crossing  Republican  River  it  entered  Grant  Town- 
ship, Clay  County,  passing  over  the  prairie  1^  miles  to  Timber  Creek,  where  it  destroyed 
the  heavy  timber  with  great  violence.  At  this  point  in  the  storm's  course  very  strong 
evidence'existed  of  a  powerful  whirling  motion  of  the  clouds,  as  the  trunks  and  limbs 
of  the  trees  were  twisted  and  broken  in  a  frightful  manner.  After  passing  Timber 
Creek,  where  its  path  was  about  one- fourth  of  a  mile  wide,  the  cloud  struck  the  high 
rolling  prairie  of  Madison  Township  in  the  adjoining  county  of  Riley.  Here  its  path 
narrowed  considerably,  and  after  traveling  a  mile  or  more  it  rose  from  the  surface  and 
disappeared  in  the  clouds.  The  Stockdale  tornado,  which  occurred  in  the  next  town- 
ship to  the  east,  was  not  a  continuation  of  this  storm,  because  it  formed  about  two 
hours  later  and  at  a  point  about  15  miles  southeast  of  the  terminus  of  the  latter 

THE  WATERVILLE  TORNADO. 

This  storm  was  first  seen  to  form  over  the  various  branches  of  Coon  Creek,  in  the  east- 
ern portion  of  Lincoln  Township,  Washington  Comity,  Kansas,  on  the  afternoon  of 
May  30th,  at  about  6  ]).  m.  The  surface  of  the  township  is  gently  undulating  and 
well  watered,  being  traversed  in  almost  every  direction  by  small  and  heavily  wooded 
streams.  The  bottoms  are  from  one-fourth  to  three-fourths  of  a  mile  in  width,  rising 
in  gradual  ascent  to  the  "divides"  on  either  side.  From  its  inception  to  a  point 
south  of  Waterville,  a  distance  of  about  7  miles,  the  tornado  passed  over  the  rolling 
prairie,  leaving  no  evidence  of  its  course,  being  at  too  great  a  height  above  the  sur- 
face. All  along  rain  and  hail  preceded  it,  while  it  was  accompanied  by  a  strong- 
southwest  wind,  which  was  succeeded  several  minuates  later  by  a  cold  current  from 
the  northwest.  In  a  letter  dated  May  31st,  and  addressed  to  the  Chief  Signal  OfiScer, 
by  Mrs.  C.  B.  Phillips,  sunset  observer  at  Waterville,  she  stated  that  at  4.45  p.  m.  of 
the  30th  heavy  rain  commenced  with  a  southerly  wind,  lasting  until  5.30  p.  m.,  when 
it  ceased  for  about  fifteen  minutes,  succeeded  by  a  furious  wind  from  the  southwest, 
tearing  up  sidewalks,  destroying  awnings  and  signs,  and  unroofing  several  barns  and 
houses.  The  clouds  were  very  dark  and  portentous  in  the  southwest,  and  rolled 
with  great  rapidity  to  the  northwest.  In  about  twenty  minutes  the  wind  shifted  to 
the  west,  continuing  with  a  steady  force  for  about  fifteen  minutes,  when  there  were 
indications  of  an  opposite  movement  from  the  northwest.  The  clouds,  dark  and 
heavy,  came  up  very  rapidly,  approaching  those  moving  from  the  southwest.  At  the 
junction  of  the  two  opposing  currents,  a  cloud  about  the  diameter  of  a  barrel  and  ap- 
parently 100  feet  in  height  formed,  darting  downward  with  an  alternate  rising  and 
falling  motion.  The  body  of  the  curious  cloud  was  of  a  very  light  color,  while  the  top 
presented  a  decided  contrast  of  a  dark  greeii  shade.  As  the  funnel,  still  a  considera- 
ble height  above  the  ground,  passed  by  about  1  mile  to  the  south,  the  wind  blew 
stronger  than  ever  from  the  southwest  with  rain  and  hail  for  about  fifteen  minutes, 
when  it  shifted  to  the  northwest,  growing  colder  and  still  blowing  very  violently, 
the  rain  continuing.  At  7.30  p.  m.  the  high  wind  ceased  and  at  8  jj.  m.  rain  and  wind 
ceased  altogether.  Since  the  25th  the  temperature  (taken  at  about  7  p.m.)  had  ranged 
from  82°  to  93°.  On  Friday  morning  and  afternoon  it  was  still  very  sultry,  but  at 
7.45  p.  m.,  the  temperature  had  fallen  from  90°  to  78°  during  the  prevalence  of  the 
northwest  wind,  and,  twenty-four  hoars  after,  to  51°,  the  wind  then  changing  to  the 
northeast.  After  leaving  Waterville  the  storm  passed  up  Horse  Shoe  Creek  to  the 
northeast  a  short  distance,  crossing  it  about  I  mile  south  of  where  it  empties  into  the 
Little  Blue.  It  then  moved  to  the  mouth  of  the  Little  Blue,  If  miles  northwest  of  Blue 
Rapids,  and  descended  to  the  ground  for  the  first  time  on  the  eastern  bank,  destroying  the 
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this  seetliiug  mass  of  clouds  the  funnel  -was  seen  to  dart  downward,  in  tlie  neighbor- 
hood of  Chapman's  Creels,  about  8  miles  southwest  of  Wakefield.  The  cloud  remained 
above  the  earth  while  passing  over  the  southwest  and  central  portions  of  Republican 
Township,  but  finally  descended  to  the  high  prairie  about  1^  miles  west-soutbwest  of 
Wakefield,  reaching  soon  after  a  small  creek  which  riins  eastward  along  the  southern 
boundary  of  the  town,  and  empties  into  the  Republican  River.  Where  the  cloud  first 
reached  the  surface  no  evidence  wasleft  of  its  track,  as  it  was  upon  the  open  prairie,  pre- 
senting no  material  for  destruction,  but  upon  reaching  the  southern  edge  of  the  town, 
several  houses  were  blown  down  over  a  path  averaging  nearly  300  yards  in  width. 
The  Sentinel,  a  paper  published  at  Minneapolis,  Ottawa  County,  Kansas,  rex^orted  on 
June  13th,  as  follows:  "At  Wakefield  considerable  damage  was  done  by  a  tornado. 
Eleven  buildings  were  either  injured  or  destroyed.  Three  persons  were  severely  hurt, 
and  a  fourth  fatally,  the  latter  being  Mr.  Joseph  Polly.  The  building  in  which  he 
was  li\T.ng  at  the  time  of  the  storm  was  shattered  to  pieces."  Ex-State  Senator  H. 
P.  Dow,  United  States  revenue  collector,  Manhattan,  Kansas,  stated  that  while  trav- 
eling through  Wakefield  on  June  12th  he  came  upon  the  track  of  tbe  tornado  of  May 
30th,  where  he  saw  several  buildings  terribly  shattered,  while  others  were  only  unroofed 
or  slightly  injured.  The  latter  seemed  to  be  situated  on  the  northern  extremity  of  tbe 
storm's  path,  where  to  all  appearances  its  fury  was  greatly  diminished.  The  direction 
of  the  storm's  course  he  considered  to  be  from  west-southwest  to  east-northeast,  and 
its  length  about  13  miles.  After  crossing  Republican  River  it  entered  Grant  Town- 
ship, Clay  County,  passing  over  the  prairie  1^  miles  to  Timber  Creek,  where  it  destroyed 
the  heavy  timber  with  great  violence.  At  this  point  in  the  storm's  course  very  strong 
evidence  existed  of  a  powerful  whirling  motion  of  tlie  clouds,  as  the  trunks  and  limbs 
of  the  trees  were  twisted  and  broken  in  a  frightful  manner.  After  passing  Timber 
Creek,  where  its  path  was  about  one- fourth  of  a  mile  wide,  the  cloud  struck  the  high 
rolling  prairie  of  Madison  Township  in  the  adjoining  county  of  Riley.  Here  its  path 
narrowed  considerably,  and  after  traveling  a  mile  or  more  it  rose  from  the  surface  and 
disappeared  in  the  clouds.  The  Stockdale  tornado,  which  occurred  in  the  next  town- 
ship to  the  east,  was  not  a  continuation  of  this  storm,  because  it  formed  about  two 
hours  later  and  at  a  point  about  15  miles  southeast  of  the  terminus  of  the  latter 

THE  WATERVILLE  TORNADO. 

This  storm  was  first  seen  to  form  over  the  various  branches  of  Coon  Creek,  in  the  east- 
ern portion  of  Lincoln  Township,  Washington  Coiuity,  Kansas,  on  the  afternoon  of 
May  30th,  at  about  6  p.  m.  The  surface  of  the  township  is  gently  undulating  and 
well  watered,  being  traversed  in  almost  every  direction  by  small  and  heavily  wooded 
streams.  The  bottoms  are  from  one-fourth  to  three-fourths  of  a  mile  in  width,  rising 
in  gradual  ascent  to  the  "divides"  on  either  side.  From  its  inception  to  a  point 
south  of  Waterville,  a  distance  of  about  7  miles,  the  tornado  passed  over  the  rolling 
prairie,  leaving  no  evidence  of  its  course,  being  at  too  great  a  height  above  the  sur- 
face. All  along  rain  and  hail  preceded  it,  while  it  was  accomxianied  by  a  strong 
southwest  wind,  which  was  succeeded  several  minuates  later  by  a  cold  current  from 
the  northwest.  In  a  letter  dated  May  Slst,  and  addressed  to  the  Chief  Signal  Officer, 
by  Mrs.  C.  B.  Phillips,  sunset  observer  at  Waterville,  she  stated  that  at  4.45  p.  m.  of 
the  30th  heavy  rain  commenced  with  a  southerly  wind,  lasting  until  5.30  p.  m.,  when 
it  ceased  for  about  fifteen  minutes,  succeeded  by  a  furious  wind  from  the  southwest, 
tearing  up  sidewalks,  destroying  awnings  and  signs,  and  unroofing  several  barns  and 
houses.  The  clouds  were  very  dark  and  x)ortentous  in  the  southwest,  and  rolled 
with  great  rapidity  to  the  northwest.  In  about  twenty  minutes  the  wind  shifted  to 
the  west,  continuing  with  a  steady  force  for  about  fifteen  minutes,  when  there  were 
indications  of  an  opposite  movement  from  the  northwest.  The  clouds,  dark  and 
heavy,  came  up  very  rapidly,  approaching  those  moving  from  the  southwest.  At  the 
junction  of  the  two  opposing  currents,  a  cloud  about  the  diameter  of  a  barrel  and  ap- 
parently 100  feet  in  height  formed,  darting  downward  with  an  alternate  rising  and 
falling  motion.  The  body  of  the  curious  cloud  was  of  a  very  light  color,  while  the  top 
presented  a  decided  contrast  of  a  dark  green  shade.  As  tlie  funnel,  still  a  considera- 
ble height  above  the  ground,  passed  by  about  1  mile  to  the  south,  the  wind  blew 
stronger  than  ever  from  the  southwest  with  rain  and  hail  for  about  fifteen  minutes, 
when  it  shifted  to  the  northwest,  growing  colder  and  still  blowing  very  violently, 
the  rain  continuing.  At  7.30  p.  m.  the  high  wind  ceased  and  at  8  p.  ra.  rain  and  wind 
ceased  altogether.  Since  the  25th  the  temperature  (taken  at  about  7  p.m.)  had  ranged 
from  82°  to  93°.  On  Friday  morning  and  afternoon  it  was  still  very  sultry,  but  at 
7.45  p.m.,  the  temperature  had  fallen  from  90°  to  78°  during  the  prevalence  of  the 
northwest  wind,  and,  twenty-four  hours  after,  to  51°,  the  wind  then  changing  to  the 
northeast.  After  leaving  Waterville  the  storm  passed  uj)  Horse  Shoe  Creek  to  the 
northeast  a  short  distance,  crossing  it  about  1  mile  south  of  where  it  empties  into  the 
Little  Blue.  It  then  moved  to  the  mouth  of  the  Little  Blue,  1|  miles  northwest  of  Blue 
Rapids,  and  descended  to  the  ground  for  the  first  time  on  the  eastern  bank,  destroy  in  g  the 
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this  seething  mass  of  clouds  the  funnel  -was  seen  to  dart  downward,  in  the  neighbor- 
hood of  Chapman's  Creek,  about  8  miles  southwest  of  Wakefield.  The  cloud  remained 
above  the  earth  while  passing  over  the  southwest  and  central  portions  of  Eepubiican 
Township,  but  finally  descended  to  the  high  prairie  about  1^  miles  west-southwest  of 
Wakefield,  reaching  soon  after  a  small  creek  which  runs  eastward  along  the  southern 
boundary  of  the  town,  and  empties  into  the  Republican  River.  Where  the  cloud  first 
reached  the  surface  no  evidence  was  left  of  its  track,  as  it  was  iijjou  the  ojjen  prairie,  pre- 
senting no  material  for  destruction,  but  upon  reaching  the  southern  edge  of  the  town, 
several  houses  were  blown  down  over  a  path  averaging  nearly  300  yards  in  width. 
The  Sentinel,  a  paper  published  at  Minneapolis,  Ottawa  County,  Kansas,  reported  on 
June  1.3th,  as  follows:  "At  Wakefield  considerable  damage  was  done  by  a  tornado. 
Eleven  buildings  were  either  injured  or  destroyed.  Three  persons  were  severely  hurt, 
and  a  fourth  fatally,  the  latter  being  Mr.  Joseph  Polly.  The  building  in  which  he 
was  living  at  the  time  of  the  storm  was  shattered  to  pieces."  Ex-State  Senator  H. 
P.  Dow,  United  States  revenue  collector,  Manhattan,  Kansas,  stated  that  while  trav- 
eling through  Wakefield  on  June  r2th  he  came  upon  the  track  of  tbe  tornado  of  May 
30th,  where  he  saw  several  buildings  terribly  shattered,  while  others  were  only  unroofed 
or  slightly  injured.  The  latter  seemed  to  be  situated  on  the  northern  extremity  of  the 
storm's  path,  where  to  all  appearances  its  fury  was  greatly  diminished.  The  direction 
of  the  storm's  course  he  considered  to  be  I'rom  west-soutiiwest  to  east-northeast,  and 
its  length  about  13  miles.  After  crossing  Republican  River  it  entered  Grant  Town- 
ship, Clay  County,  passing  over  the  prairie  1^  miles  to  Timber  Creek,  where  it  destroyed 
the  heavy  timber  with  great  violence.  At  this  point  in  the  storm's  course  very  strong 
evidence  existed  of  a  powerful  whirling  motion  of  the  clouds,  as  the  trunks  and  limbs 
of  the  trees  were  twisted  and  broken  in  a  frightful  manner.  After  passing  Timber 
Creek,  where  its  path  was  about  one- fourth  of  a  mile  wide,  the  cloud  struck  the  high 
rolling  prairie  of  Madison  Township  in  the  adjoining  county  of  Riley.  Here  its  path 
narrowed  considerably,  and  after  traveling  a  mile  or  more  it  rose  from  the  surface  and 
disappeared  in  the  clouds.  The  Stockdalo  tornado,  which  occurred  in  the  next  town- 
ship to  the  east,  was  not  a  continuation  of  this  storm,  because  it  formed  about  two 
hours  later  and  at  a  point  about  15  miles  southeast  of  the  terminus  of  the  latter 

THE  WATERVILLE  TORNADO. 

This  storm  was  first  seen  to  form  over  the  various  branches  of  Coon  Creek,  in  the  east- 
ern portion  of  Lincoln  Township,  Washington  Comity,  Kansas,  on  the  afternoon  of 
May  30th,  at  aboiit  6  p.  m.  The  surface  of  the  township  is  gently  undulating  and 
well  watered,  being  traversed  in  almost  every  direction  by  small  and  heavily  wooded 
streams.  The  bottoms  are  from  one-fourth  to  three-fourths  of  a  mile  in  width,  rising 
in  gradual  ascent  to  the  "divides"  on  either  side.  From  its  inception  to  a  point 
south  of  Waterville,  a  distance  of  about  7  miles,  the  tornado  passed  over  the  rolling- 
prairie,  leaving  no  evidence  of  its  course,  being  at  too  great  a  height  above  the  sur- 
face. All  along  rain  and  hail  preceded  it,  while  it  was  accomjianied  by  a  strong 
southwest  wind,  which  was  succeeded  several  minuates  later  by  a  cold  current  from 
the  northwest.  In  a  letter  dated  May  31st,  and  addressed  to  the  Chief  Signal  Officer, 
by  Mrs.  C.  B.  Phillips,  sunset  observer  at  Waterville,  she  stated  that  at  4.45  p.  m.  of 
the  30th  heavy  rain  commenced  with  a  southerly  wind,  lasting  until  5.30  p.  m.,  when 
it  ceased  for  about  fifteen  minutes,  succeeded  by  a  furious  wind  from  the  southwest, 
tearing  up  sidewalks,  destroying  awnings  and  signs,  and  unroofing  several  barns  and 
houses.  The  clouds  were  very  dark  and  portentous  in  the  southwest,  and  rolled 
with  great  rapidity  to  the  northwest.  In  about  twenty  minutes  the  wind  shifted  to 
the  west,  continuing  with  a  steady  force  for  about  fifteen  tninutes,  when  there  vi^ere 
indications  of  an  opposite  movement  from  the  northwest.  The  clouds,  dark  and 
heavy,  came  up  very  rapidly,  approaching  those  moving  from  the  southwest.  At  the 
junction  of  the  two  opposing  currents,  a  cloud  about  the  diameter  of  a  barrel  and  ap- 
parently 100  feet  in  height  formed,  darting  downward  with  an  alternate  rising  and 
falling  motion.  The  body  of  the  curious  cloud  was  of  a  very  light  color,  while  the  top 
presented  a  decided  contrast  of  a  dark  greeji  shade.  As  the  funnel,  still  a  considera- 
ble height  above  the  ground,  passed  by  about  1  mile  to  the  south,  the  wind  blew 
stronger  than  ever  from  the  southwest  with  rain  and  hail  for  about  fifteen  minutes, 
when  it  shifted  to  the  northwest,  growing  colder  and  still  blowing  very  violently, 
the  rain  continuing.  At  7.30  p.  m.  the  high  wind  ceased  and  at  8  p.  m.  rain  and  wind 
ceased  altogether.  Since  the  23th  the  temperature  (taken  at  abotit  7  p.m.)  had  ranged 
from  82°  to  93°.  On  Friday  morning  and  afternoon  it  was  still  very  sultry,  but  at 
7.45  p.  m.,  the  temperature  had  fallen  from  90°  to  78°  during  the  prevalence  of  the 
northwest  wind,  and,  twenty-four  hours  after,  to  51°,  the  wind  then  changing  to  the 
northeast.  After  leaving  Waterville  the  storm  passed  up  Horse  Shoe  Creek  to  the 
northeast  a  short  distance,  crossing  it  about  I  mile  south  of  where  it  empties  into  the 
Little  Blue.  It  then  moved  to  the  mouth  of  the  Little  Blue,  If  miles  northwest  of  Blue 
Rapids,  and  descended  to  the  groundfor  the  first  timeon  the  easternbank,  destroyingthe 
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partly-finishecT  frame  house  of  Mr.  Sawyer,  who,  at  the  time,  was  engaged  with  car- 
penters putting  on  the  roof.  The  storm  struck  it  a  few  minutes  after  6  v  m  The 
cloud  was  preceded  about  fifteen  minutes  by  a  southwest  wiud  with  rain  and  hail  the 
latter  unusually  large  It  could  be  seen  for  a  distance  of  about  3  miles  to  the  southwest, 
well  defined  of  the  shape  of  a  funnel,  about  the  size  of  a  man's  body,  and  several 
hundred  feet  above  the  ground.  As  it  drew  nearer  the  cloud  worked  itself  gradually 
downward  in  a  twisting  manner  towards  the  earth,  reaching  it  about  60  rods  west  of 
the  house,  which  was  instantly  demolished  by  a  strong  southwest  current.  The  debris 
was  earned  to  the  northeast  and  north.  One  of  the  carpenters  standing  on  the  west 
side  of  the  building  was  blown  into  a  ravine  70  feet  to  the  northwest,  breakino-  his 
arm.  After  leaving  the  house  the  cloud  cut  its  way  through  the  heavy  timbe?bor- 
denng  the  Little  Blue,  crossing  the  stream  near  where  it  empties  into  the  Bio-  Blue 
A^nn^'^^^f  erossmg  the  latter.  For  a  distance  of  half  a  mile  and  a  width  of  from 
200  to  300  feet  a  path  was  cut  through  the  timber  bordering  these  streams,  where  the 
liavoc,  twisting  o&  the  tops  and  bodies  of  large  trees  and  uproot- 
ing others.  One  and  a  fourth  miles  northeast  of  Mr.  Sawyer's  house,  and  in  the  center 
ot  the  storm  track,  pieces  of  boards  from  the  ruins  were  found  driven  into  the  ground 
m  a  complete  circle,  having  a  diameter  of  about  30  feet.  This  fact  was  reported  to  me 
At  Rin/^f.ti?^f '''T'  IV'''^.'  -^W^assed  over  the  track  directly  after  the  storm. 
At  Blue  Rapids,  miles  southeast  of  the  storm's  center,  a  strong  wind  was  felt  from 
the  southwes.  as  the  cloud  passed,  but  no  serious  damage  was  done.  About  three- 
^Vn^w?n°  ''''  tour  previous,  and  while  the  strong  west  wind  was  prevailing  at 
Waterville  an  equally  violent  northwest  wind,  with  rain  and  hail,  unroofed  the 
Afte  -  tn'^^ifTf.T  "^m'  °irt^r'?  ''^'''^^  out-buildings,  and  caused'other  damage. 

1  I^^S.Bh^e  the  c  oud  rose  to  a  considerable  height  above  the  ground 

tbrL^r^  northeasterly  direction  towards  the  head  of  Elm  Creek,  passing 

rtTf\f°^-l''?^  °^  *?'«'^ships  of  Blue  Rapids  and  Elm  Creek,  wherefin  all 
probability,  it  disappeared  m  the  clouds,  as  nothing  was  afterwards  heard  of  it.  Dur- 
n  l',^f^^T''S?°7''^*^'^^®*°'^?'^^P^  the  cloud  was  preceded  by  rain  and  hail,  with 
of  slcfp  ft  W^i  7^'"^  ^^^T^i^tely  succeeded  by  a  strong  southwest  c  irreut 
of  c  Se ut  to  3h  overturn  small  outbuildings  and  destroy  fences.  This  change 
witb  Ho.V.t  Y.'^s  m  a  few  minutes  followed  by  a  cold  northwest  wind, 

w£p        .11  entire   ength  of  the  storm's  track,  dncluding  those  portion^ 

frn^  wi  f  ^^^^  ^""^  above  the  ground,  was  about  thirteen  miles.  Its  course  wTa 
Jm^mTble  tn  f^^n;!f  *°  east-northeast.  Respecting  its  velocity  of  progressionTI 
fhJ^f  l  Jr  J  l  f^  """^I  data  except  the  mere  statement  of  parties  at  Mr°  Sawyer's 
Sfvably  rapid.  '  ""^^'^  ^  gyratory  motion  incon- 
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btaining  information  respecting  th 
ning  county  of  Lincoln,  and  mad 


-^Jii^^JVyJJi■^    \^\JUl\J.l  jLKjmSJi.UU. 

o^lhSltt-^t''i^T^v  ^^*^'"^"S  information  respecting  the  Delphos  tornado,  I  heard 
onSe  f?iCi  w™nrSr^  '°"°*y  af  Lincoln,  and  made  preparations  to  proceed 
rahrVorm  «pf  ^  commence  its  investigation,  but  during  the  night  a  heavy 

rain  storm  set  in  which  continued  during  the  next  day,  washing  away  brido-es  con- 
avn  H^lfr'^V™*"'^^"^^'  ^'^^  rendering  it  impossible  to  makS  thl^urnef  b\  any 
cinnert iou  w?^  means  of  transit  until  after  the  expiration  of  several  dayZ  ?n 
letter  from  Si  T  W^^^^ 

mile  east  of  t  ho  .lZ''^''''¥'  of  Monroe,  whose  house,  standing  on  an  eminence  one 
watch  Tll  l.i°f-  "i  ^''''**''''  atf«/^'ed  an  excellent  opportunity  from  which  to 
raref^v  overthl^H'^'SPy^S'?'  ^^Vt^'''  ^etcalf  traveled  very 

Svled-e  of  iSf.^.p!  •    •t-^''  ^^''"'^  *™^^'  ^°i"g  interested  in  obtaining  I 

Ste?l  tfn^Lf  !^P  fi  and  a  so  as  a  member  of  the  relief  committee  ap- 

Cn  aM  sunno^^f^^T  f^Sevevs,  and  to  solicit  aid  for  their  protec- 

afteiCon  nf'^^M^;  -wi   ■^^'^i^^'^"  °^  of  «even  which  occurred  on  the 

two  thousand  fooV^S^^^  ^^^^      called  the 

Fridav  th^  wpotiir    '  elevation  compared  with  the  sea  level.  During 

whiSco?idit7on  S?1  Zt!/iT  "^^^^^^^  partially  cloudy  with  southerly  winds^ 

to  -athP?  in  thP  ti+i  for  eight  or  ten  days.  At  2  p.  m.  dark  clouds  were  seen 
froif  12  to  14  mlb  l  t7'ti  """'^  "^^^est,  at  what  appeared  to  be  a  distance  of 
Sn  stroLlnfi?    ■   ii*''®i-'^'''l*'^^^^^  '^'^•l  li'^il  commencing    soon  after, 

rnd  northwfst  Vfiv'l  backing  to  the  southeast  and  then  quickly  veering  to  west 
r^lr^li^rsed  t^i^J^^^^Ti:^^.  of  i^;arbles,%„t.they 


ceased  and  tlie  «,.in  n  1",^^^?'^^^"'' .  """^  continued  about  fifteen  minutes  the  wind 
ulS  lar-e  bodrs  o}  fro  '^^^'^  ^^"''^  commenced  to  fall  perpendic- 

iint  bowf  others  Lcliu^^^^  f     l^""'  '''"^^  ■'^"'^  ""^  ^^^^  * 

LrshelS'  One  orthe  In+tpv^^^^^^^  scalloped  edges,  and  others  resembled  rough 
inches  in  cirou^^^^^  ^''"1?  exposed  an  hour  to  the  sun  measm-ed  14 

terrible  comSnfrr^;,     *  ^'^^     "^-J^""  southwest  were  seen  to  be  in 

teirible  commotion,  some  rising  and  descending,  some  whiriing  about,  and  others 


1  A«1 


.1^ 


family  were  injured.    A  liorse  otHr.  Hortman'^s,  standing  oufsi^e  ot  lUe  stable  aiia  on 
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partly-finisliecl  frame  house  of  Mr.  Sawyer,  wlio,  at  the  time,  was  engaged  with  car- 
peuters  putting  on  the  roof.  The  storm  struck  it  a  few  minutes  after  6  p.  m.  The 
cloud  was  preceded  about  fifteen  minutes  by  a  southwest  wind  with  rain  and  hail,  the 
latter  unusually  large.  It  could  be  seen  for  a  distance  of  about  3  miles  to  the  southwest, 
well  defined,  of  the  shape  of  a  funnel,  about  the  size  of  a  man's  body,  and  several 
hundred  feet  above  the  ground.  As  it  drew  nearer  the  cloud  worked  itself  gradually 
downward  in  a  twisting  manner  towards  the  earth,  reaching  it  about  60  rods  west  of 
the  house,  which  was  instantly  demolished  by  a  strong  southwest  current.  The  debris 
was  earned  to  the  northeast  and  north.  One  of  the  carpenters  standing  on  the  west 
side  of  the  building  was  blown  into  a  ravine  70  feet  to  the  northwest,  breaking  his 
arm.  After  leaving  the  house  the  cloud  cut  its  way  through  the  heavy  timber  bor- 
dering the  Little  Blue,  crossing  the  stream  near  where  it  empties  into  the  Bi"-  Blue 
and  thereafter  crossing  the  latter.  For  a  distance  of  half  a  mile  and  a  width  of  from 
200  to  300  feet  a  path  was  cut  through  the  timber  bordering  these  streams,  where  the 
storm  made  its  usual  havoc,  twisting  off  the  tops  and  bodies  of  large  trees  and  uproot- 
ing others.  One  and  a  fourth  miles  northeast  of  Mr.  Sawyer's  house,  and  in  the  center 
of  the  storm  track,  pieces  of  boards  from  the  ruins  were  found  driven  into  the  ground 
in  a  complete  circle,  having  a  diameter  of  about  30  feet.  This  fact  was  reported  to  me 
by  Mr.  James  Patterson,  of  Irving,  who  passed  over  the  track  directly  after  the  storm. 
At  Blue  Eapids,  li  miles  southeast  of  the  storm's  center,  a  strong  wind  was  felt  from 
the  southwest  as  the  cloud  passed,  but  no  serious  damage  was  done.  About  three- 
quarters  of  an  hour  previous,  and  while  the  strong  west  wind  was  prevailing  at 
WaterviUe,  an  equally  violent  northwest  wind,  with  rain  and  hail,  unroofed  the 
woolen  and  gypsum  mills,  overturned  small  out-buildings,  and  caused  other  damage. 
After  leaving  the  Big  Blue,  the  cloud  rose  to  a  considerable  height  above  the  ground 
and  moved  in  a  northeasterly  direction  towards  the  head  of  Elm  Creek,  passino- 
through  portions  of  the  townships  of  Blue  Rapids  and  Elm  Creek,  where,  in  all 
probability,  it  disappeared  in  the  clouds,  as  nothing  was  afterwards  heard  of  it.  Dur- 
ing Its  passage  over  these  townships  the  cloud  was  preceded  by  rain  and  hail,  with 
^,'^°^™i®^^y  ^"^^^>  which  was  immediately  succeeded  by  a  strong  southwest  current 
ot  sufficient  force  to  overturn  small  outbuildings  and  destroy  fences.  This  change 
of  current  to  southwest  was  in  a  few  minutes  followed  by  a  cold  northwest  wind 
with  light  rain.  The  entire  length  of  the  storm's  track,  including  those  portions 
where  the  cloud  was  above  the  ground,  was  about  thirteen  miles.  Its  course  was 
trom  west-southwest  to  east-northeast.  Respecting  its  velocity  of  progression  I 
am  unable  to  furnish  any  data,  except  the  mere  statement  of  parties  at  Mr.  Sawyer's 
that  It  moved  at  the  rate  of  about  20  miles  per  hour,  with  a  gyratory  motion  incon- 
ceivably rapid. 

LINCOLN  COUNTY  TORNADO. 

While  at  Minneapolis  obtaining  information  respecting  the  Delphos  tornado,  I  heard 
01  this  storm  in  the  adjoining  county  of  Lincoln,  and  made  preparations  to  proceed 
on  tne  tollowmg  morning  to  commence  its  investigation,  but  during  the  night  a  heavy 
ram  storm  set  in  which  continued  during  the  next  day,  washing  away  bridges,  con- 
verting streams  into  rivers,  and  rendering  it  impossible  to  make  the  ioumevbvanv 
available  or  ordinary  means  of  transit  until  after  the  expiration  of  several  days.  In 
connection  with  an  examination  of  the  storm's  path  I  received  a  very  kind  and  valuable 
letter  from  Capt.  L.  W.  Metcalf,  of  Monroe,  whose  house,  standing  on  an  eminence  one 
miJe  east  of  the  storm's  center,  afforded  an  excellent  opportunity  from  which  to 
watch  the  formation  and  progress  of  the  tornado.  Captain  Metcalf  traveled  very 
carefully  over  the  path  of  the  tornado  three  times,  being  interested  in  obtaining  a 
knowledge  of  its  peculiarities,  and  also  as  a  member  of  the  relief  committee  ap- 
pointed to  ascertain  the  condition  of  the  sufferers,  and  to  solicit  aid  for  their  protec- 
tion and  support.  This  tornado  was  one  of  a  series  of  seven  which  occurred  on  the 
afternoon  of  May  .  0th  m  the  central  portion  of  Kansas,  over  what  is  called  the 
p^,vin  '  ^^^'-^^  elevation  compared  with  the  sea  level.  During 

wr>;it?'  .yeather  was  very  warm  and  partially  cloudy  with  southerly  winds^ 
i  t'i'  ^""'^  ff"''*^?  lor  eight  or  ten  days.  At  2  p.  m.  dark  clouds  ^ere  seen 
frn,?.  io  +  1.  southwest  and  northwest,  at  what  appeared  to  be  a  distance  of 
iroin  u  to  14  miles  to  the  westward,  rain  and  hail  commencing  soon  after, 
^nd  nortwlf '  Aw'^'l  ^If  ^^"iS  t^^^  southeast  and  then  quickly  veering  to  west 
r^Lv^^:^  1  At  first  the  hail  stones  were  about  the  size  of  marbles,  but  they 
[n^«bn^..  Tff  diameter  until  they  were  as  large  as  hens'  eggs  and  very  uniform 
cpofp^i  nnVi  ^  *  !?  P'^^piPitation  had  continued  about  fifteen  minutes  the  wind 
ul'?r?v  l  nrl  wir  i  l-*"^  ''''''''^^  Stopped,  when  there  commenced  to  fall  perpeudic- 
ulaiJy  large  bodies  of  frozen  snow  and  Ice,  some  round  and  smooth  and  as  large  as  a 
n  shelS'  "Sf.fnf^'^^'Tl^  fl'^t-^itli  scalloped  edges,  and  others  resembled  rough 
fnclfp,t.         %  t^'o'^S*^''  (>n^o80A  an  hour  to  the  sun  moasm-ed  14 

terrible  Pnrr^^''^'''*''-    ^  •  ^'^'^     '^'S*^^  southwest  were  seen  to  be  in 

terrible  commotion,  some  rising  and  descending,  some  whiriiug  about,  and  others 
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darting  with  lightniug  rapidity  towards  a  common  center.  The  northwest  cloud  at 
this  time  had  nearly  united  with  the  one  in  the  southwest,  and  soon  there  was  dis- 
covered a  small,  narrow,  funnel-shaped  cloud  descending  from  a  point,  which,  to  all 
appearances,  formed  the  junction  of  the  two  clouds.  While  it  rained  and  hailed  the 
air  was  quite  cool  and  pleasant,  but  as  the  tornado  passed  it  suddenly  became  so 
oppressive  that  it  was  difficult  to  breathe.  On  the  outer  edges  of  the  storm  there  was 
almost  a  dead  calm,  and  the  Hying  debris  which  was  thrown  from  the  top  of  the  funnel 
came  down  in  straight  lines.  The  funnel,  upon  making  its  appearance,  would  descenfl 
a  short  distance  from  the  cloud  and  then  draw  itself  back  almost  the  entire  length. 


(Diagram  No.  1.)  It  continued  this  rising  and  descending  motion,  each  time  falling 
lower  and  growing  larger  and  nearer,  until  it  reached  the  ground.  The  great  commo- 
tion in  the  clouds,  spoken  of  before  as  occurring  previous  to  and  during  the  incipient 
stage  of  the  funnel,  ceased  when  the  funnel  assumed  complete  dimensions,  all  of  the 
disturbance  being  confined  to  the  tornado  cloud  alone.  The  funnel  cloud  first  formed 
7  miles  south  of  the  Lincoln  County  line,  near  the  headwaters  of  Mulberry  Creek,  in 
EllsAvorth  County,  and  in  crossing  the  creek  some  distance  to  the  north  sucked  up 
quite  a  large  volume  of  water.  It  then  encountered  the  house  of  Dr.  Boyle,'unroofing 
it  and  deluging  furniture  and  clothing  with  water  ;  loss  §300.  Mr.  Rose,  near  the  line 
of  Lincoln  County,  had  his  stable  entirely  demolished,  and  Messrs.  McNamara  and 
Stover,  just  across  the  line,  had  their  houses  unroofed.  The  bottom  of  the  funnel  had 
not  yet  reached  the  earth,  as  will  be  seen  from  the  manner  in  which  the  buildings 
were  injured,  only  the  roofs  being  carried  away.  The  high  range  of  hills,  called  the 
"limestone  bluffs,"  were  then  reached,  over  which  the  funnel  i^assed,  sweeping  the 
ground  until  the  house  of  Mr.  Rogers  was  reached,  just  under  the  edge  of  the  hills  on 
the  northern  side.  The  roof  was  taken  off  and  clothiug  with  some  of  the  furniture 
drawn  up  into  the  cloud.  The  articles  so  disappearing  were  never  seen  or  heard  of 
afterwards.  A  farmer  (name  unknown)  driving  along  upon  the  road,  and  about  in 
line  with  the  storm's  center,  was  caught  up  by  the  wind  and  carried  out  of  his 
wagon  a  distance  of  several  rods,  breaking  his  arm.  The  wagon  was  completely  torn 
to  pieces  and  scattered  in  every  direction.  The  harness  was  stripped  from  the  horses, 
and  one  of  them  slightly  injured.  Mr.  Albright's  large  frame  house,  containing  two 
families,  was  next  demolished.  No  one  was  killed,  but  Mr.  Albright  was  severely 
injured.  Here  the  funnel  first  reached  the  ground  and  began  in  earnest  the  perform- 
ance of  its  most  ijowerfnl  and  characteristic  work.  Mr.  Green's  house,  near  the  head 
of  Owl  Creek,  was  completely  swept  from  the  ground,  hardly  leaving  a  vestige  of  any- 
thing to  mai  k  its  original  position.  The  father  and  three  children  were  severely  inj  ured . 
Mr.  Moore  was  located  200  yards  west  of  the  storm's  center,  and  his  house,  12  by  20  feet 
and  1|  stories  high,  was  lifted  bodily  and  carried,  with  the  entire  family  in  it,  to  the  center 
of  the  track,  in  a  direction  a  little  south  of  east,  where  it  went  to  pieces.  None  of  the 
family  were  injured.    A  horse  of  Mr.  Hortman's,  standing  outside  of  the  stable  and  on 


No.  1. 


1062 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


,^«n.Y  1  ir  9{tlie  stom'8  center,  was  carried  one-fourth  of  a  mile  to  the  southwest 
nearly  Inlhng  it,  both  of  its  eyes  being  destroyed  by  contact  with  flvin-  Mr' 
^  alcutme's  house,  further  up  the  creelT,  was  a  large  structure,  built  S  limeVtoue  £ 
and  tSouSThe  /on'^^T^T^^'r^'  "^°^^We  was  blown  out  ohhelors ^windows 
ana  thiough  the  top  The  family  escaped  by  rushing  into  a  "  du<r-out"  as  the  storrn 
came  up.  A  new  and  he'avy  lumber  wagon,  standing  near  the  house  was  comriletX 
wrecked,  The  tires  were  stripped  from  the.  wheels"  and  eSliSnt  rat  Siit  S 
twisted  into  knots,  and  the  hubs  stripped  of  every  spoke  straight  or 

After  overturning  the  granary  of  Mrs.  Washam,  on  the  western  ed-e  of  the  storm  track 
the  funnel  cloud  struck  the  house  of  Mr.  Geo.  A.  Myers,  12  by  18  feefaSl  UstS  S 
made  of  magnesia  limestone,  with  walls  IG  inches  thick.  The  roof  was  mSe  of  heav^ 
Cottonwood  poles  and  covered  with  12  inches  of  black  dirt-and  cla^  The  rile  S 
was  18  inches  m  diameter  and  18  feet  long.  The  building  was  whirled  into  Q  shF^P 
less  mass  ol  rubbish  in  almost  an  instant.  Large  stone!  weiS  from  150  t^^^^^ 
pounds  were  carried  from  75  to  100  feet.  There  were  live  persoS  ii'tie  house  a?  the 
™n.V«  if  ""i^"""  '"T  severely  injured,  but  only  one  killed,  a  Httle  boy  eiffhtS^ 
months  o  d,  who  was  found  with  not  a  bruise  upon  his  body,  yet  with  life  effiuct 
i  he  width  of  the  path  of  greatest  destruction  was  40  rods,  ?et  e^enlt  the  disSce  ^f 
;i  tJie  storm's  center  the  wind  was  strong  eno.fghto  blow  down  tSeTouL 

o±  Mr.  Parker  and  tear  his  wagon  to  pieces,  causinsr  altoo-eth?r  t  1o««  nf  ftmn  n  ? 

t^^^fu.  ,f  \      ^""^  ^''^"'l  *°  t'^^  ground,  as  was  also  his  stone  granary.  EvervtW 

SSutino°twEI°"t-    One-half  mile  to  the  northeast  the  cloud  struck  h  s  hmisefdS 
of  wfn^n^i  1         '      several  miles  over  the  prairie.    The  structure  was  built  partlv 
#f  ■    ?  """^"^  covered  with  a  shingle  roof.    Some  of  the  lo-s  16  feet  W 

and  10  inches  m  diameter,  were  carried  40  rods.  The  family  sought  shelter  in  a  stonf 
smoke-house  close  by,  but  even  that  did  not  escape  comi^te  SSion  Mr  La 
?n  of  vf'i-'  """"^       ^^^'^  "^'^  ^e^'ei^^d  severe  injuries  upon  the  h^ad 

All  of  his  farming  implemeats,  among  which  were  a  new  reaper  and  Tteam  thresher 
were  damaged  beyond  any  manner  of  use.  Joss,  $2,000.  Mr  E  arn  La  B.r  wIfA 
hved  .35  rods  to  the  northwest,  had  the  roof  of  his  house  taken  off  and  the  Ton- 
tents  scattered  about  the  prairie.  East  of 
his  house  a  short  distance,  and  near  the 
storm's  center,  stood  the  stable,  in  which 
were  tied  a  pair  of  medium-sized  horses. 
The  building  was  blown  to  pieces  and  the 
horses  carried  over  an  adjoining  wood-pile 
and  into  a  wheat  field  80  rods  to  the  south- 
east. Mr.  Landers,  a  neighbor,  vouches  for 
the  truth  of  this  statement.  He  would  not 
say  that  the  animals  did  not  touch  the 
ground  during  the  entire  distance,  but  that 
there  was  no  evidence  of  such  a  fact,  and 
from  the  terrific  force  the  storm  manifested 
at  this  point,  and  other  places,  he  did  not 
consider  it  more  extraordinary  than  many 
other  evidences  of  its  violence.  The  storm 
next  reached  the  Saline  River,  near  the 
mouth  of  Owl  Creek,  where  it  destroyed 
the  granary  and  stable  of  Mr.  W.  L.  Gill- 
more,  who  was  situated  on  the  west  side  of 
the  storm's  center.  His  house  escaped  with 
slight  damage,  being  on  the  extreme  western 
edge  of  tbe  storm.  As  it  crossed  the  river  it 
mowed  a.  swath  through  the  timber  from  75 
to  2o0  yards  in  width.  (Diagram  No.  2. )  The 
while  small  trees  with  t  tnn<Th   oin=f  ^JJ-yS®^*  *^^ces  wore  broken  off  near  the  ground, 
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the  west  side  of  the  storm's  center,  was  carried  one-fourth  of  a  mile  to  the  southwest 
nearly  killing  it,  both  of  its  eyes  being  destroyed  by  contact  with  flying  debris.  Mr! 
Valentine's  house,  further  up  the  creek,  was  a  large  structure,  built  of  limestone.  The 
roof  was  taken  off,  and  everything  movable  was  blown  out  of  the  doors  and  windows 
and  through  the  top.  The  family  escaped  by  rushing  into  a  "  dug-out "  as  the  storm 
came  up.  A  new  and  he'avy  lumber  wagon,  standing  near  tli^e  house,  was  completely 
wrecked.  The  tires  were  stripped  from  the.  wheels,  and  either  bent  out  straight  or 
twisted  into  knots;  and  the  hubs  stripped  of  every  spoke. 

After  overturning  the  granary  of  Mrs.  Washam,  on  the  western  edge  of  the  storm  track 
the  funnel  cloud  struck  the  house  of  Mr.  Geo.  A.  Myers,  12  by  18  feet  and  1^  stories  high' 
made  of  magnesia  limestone,  with  walls  16  inches  thick,  the  roof  was  made  of  heavy 
Cottonwood  poles  and  covered  with  12  inches  of  black  dirt-and  clay.  The  ridge  pole 
was  18  inches  in  diameter  and  18  feet  long.  The  building  was  whirled  into  a  shape- 
less mass  of  rubbish  in  almost  an  instant.  Large  stones  weighing  from  150  to  200 
pounds  were  carried  from  75  to  100  feet.  There  were  jive  persons  in  the  house  at  the 
time,  all  of  whom  were  severely  injured,  but  only  one  killed,  a  little  boy  eighteen 
months  old,  who  was  found  with  not  a  bruise  upon  his  body,  yet  with  life  extinct. 
The  width  of  the  path  of  greatest  destruction  was  40  rods,  yet  even  at  the  distance  of 
1^  miles  east  of  the  storm's  center  the  wind  was  strong  enough  to  blow  down  the  house 
of  Mr.  Parker  and  tear  Ms  wagon  to  pieces,  causing  altogether  a  loss  of  $600.  One  mile 
northeast  of  Mr.  Myers  stood  the  house  of  Henry  Hartmaa.  It  was  made  of  heavy  lime- 
stone rocks,  but  was  razed  to  the  ground,  as  was  also  his  stone  granary.  Everything 
within  the  house  was  rendered  unserviceable,  clothing  was  torn  into  shreds  and  fur- 
niture and  dishes  broken  to  pieces.  Mr.  Kane,  80  rods  east  of  Mr.  Hartman's,  and 
east  of  the  storm's  center,  had  the  west  end  of  his  stone  barn  blown  away,  and  also  all 
of  the  lumber  he  had  purchased  for  building  a  new  house.  At  this  point  the  tornado 
raised  from  the  ground  and  descended  one-fourth  of  a  mile  further  on  in  the  wheat 
field  of  Mr.  J ohn  La  Bar,  whipping  the  heads  of  wheat  from  the  stalks  and  beating  the 
latter  into  the  ground.  One-half  mile  to  the  northeast  the  cloud  struck  his  house,  dis- 
tributing the  debris  for  several  miles  over  the  prairie.  The  structure  was  built  partly 
of  logs  and  boards  and  covered  with  a  shingle  roof.  Some  of  the  logs,  16  feet  long 
and  10  inches  in  diameter,  were  carried  40  rods.  The  family  sought  shelter  in  a  stone 
smoke-house  close  by,  but  even  that  did  not  escape  complete  destruction.  Mr.  La 
Bar  had  his  arm  broken,  and  his  hired  man  received  severe  injuries  upon  the  head. 
All  of  his  farming  implements,  among  which  were  a  new  reaper  and  steam  thresher, 
were  damaged  beyond  any  manner  of  use.  J  oss,  $2,000.  Mr.  Elam  La  Bar,  who 
lived  35  rods  to  the  northwest,  had  the  roof  of  his  house  taken  off  and  the  con- 
tents scattered  about  the  prairie.  East  of 
his  house  a  short  distance,  and  near  the 
storm's  center,  stood  the  stable,  in  which 
were  tied  a  pair  of  medium-sized  horses. 
The  building  was  blown  to  pieces  and  the 
horses  carried  over  an  adjoining  wood-pile 
and  into  a  wheat  field  80  rods  to  the  south- 
east. Mr.  Landers,  a  neighbor,  vouches  for 
the  truth  of  this  statement.  He  would  not 
say  that  the  animals  did  not  touch  the 
ground  during  the  entire  distance,  but  that 
there  was  no  evidence  of  such  a  fact,  and 
from  the  terrific  force  the  storm  manifested 
at  this  point,  and  other  places,  he  did  not 
consider  it  more  extraordinary  than  many 
other  evidences  of  its  violence.  The  storm 
next  reached  the  Saline  River,  near  the 
mouth  of  Owl  Creek,  where  it  destroyed 
the  granary  and  stable  of  Mr.  W.  L.  Gill- 
more,  who  was  situated  on  the  west  side  of 
the  storm's  center.  His  house  escaped  with 
slight  damage,  being  on  the  extreme  western 
edge  of  tbe  storm.  As  it  crossed  the  river  it 
mowed  a  swath  through  the  timber  from  75 
to  250  yards  in  width.  (Diagram  No.  2. )  The 
„  11  J.  ,      .  largest  trees  were  broken  off  nea,r  the  ground, 

wh  le  small  trees,  with  a  tough,  elastic  fiber,  were  twisted  into  ropes.     Here  was 

S  twltlL'^Tr*'''  f  ^^"^  ?^  ^'Stt  to  left,  eisily  detected  in 

^.V17   )T-  °f  of  Mr.  Blooraheart  was  destroy ( 

trisJm-?p?i"n  W  ""'^  t^-'^'^k  to  the  northeast.    Mr.  Hordesty,  who  had  lately 

ciS  ^  -  ^  quantityof  lumber  and  considerable  maohineryto  this  point  of  thi 
balme  River,  preparatory  to  the  construction  of  a  flour  mill,  found  his  machinery 
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broken  to  pieces  and  the  lumber  converted  into  kindling  wood  and  scattered  to  the 
winds.  Loss,  $1,700.  Several  reliable  persons,,  who  secreted  tliemselves  in  the  curve 
of  the  river  near  the  mill-site  to  escape  the  fury  of  the  storm,  stated  that  as  the  funnel 
passed  over  the  water  was  sucked  up  to  such  a  degree  that  the  bed  of  the  river  was 
exposed.  There  were  no  means  of  verifying  this  statement  from  any  resulting  action 
of  the  funnel  after  the  occurrence,  as  there  was  no  evidence  given  of  its  depositing 
any  large  volume  of  water  further  on  in  its  course.  It  may  not  have  taken  much,  if 
any  water  from  the  river,  but  through  the  display  of  its  terrific  whirling  power,  have 
driven  the  waters  back  each  way,  thus  exposing  to  view  the  bottom  of  the  river,  as 
was  the  case  on  the  Big  Blue  at  Irving.  For  a  distance  of  three  miles  north  of  the 
Saline  Eiver  the  tornado  still  continued  to  move  along  the  surface,  during  which  time 
three  houses  were  destroyed  and  one  person  severely  injured  by  falling  timbers.  It 
had  then  nearly  reached"  the  high  divide  between  the  Saline  River  to  the  south  and 
Salt  Creek  to  the  north,  over  which  it  was  seen  to  disappear,  drawing  itself  up  into 
the  clouds  above.  Captain  Metcalf  stated  that  the  strongest  suction  appeared  to  be 
on  the  east  side  of  the  storm's  track,  which  throughout  the  entire  course  was  wider 
(that  is,  the  area  of  destruction)  than  the  west  side,  and  furnished  repeated  evidence 
of  strong  inrushing  currents  from  the  south  and  southeast.  The  widest  portion  of  the 
storm's  track,  meaning  the  path  of  greatest  destruction,  was  at  Mr.  La  Bar's,  where  it 
spread  out  to  nearly  100  rods,  but  the  wind  was  very  strong  on  the  east  side  to  a  dis- 
tance of  one  mile  from  the  center.  The  width  of  the  hail-storm  which  preceded  the 
tornado  was  in  no  locality  less  than  2  miles,  and  in  many  places  it  was  3  miles  wide. 
The  course  of  the  storm  was  from  south-southwest  to  north-northeast.  Commencing  7 
miles  south  of  the  Lincoln  County  line,  the  funnel  cloud  moved  almost  directly  north 
across  it  and  up  the  entire  length  of  Owl  Creek  to  Saline  River  and  across  the  latter, 
following  the  course  of  Twelve  Mile  Creek,  bearing  a  little  east  of  north.  It  left  this 
creek  as  it  encountered  the  high  divide,  having  completed  a  distance  of  23  miles  (9  of 
which  were  abo.e  the  ground)  between  2.30  and  3.30  p.  m.,  showing  the  velocity  of 
progression  to  be  23  miles  per  hour,  or  thereabouts.  Over  some  portions  of  the  track 
the  storm  traveled  more  rapidly  than  at  others,  especially  when  above  the  surface  of 
the  ground. 

THE  BUFFALO  CREEK  TORNADO. 

The  region  over  which  this  storm  is  reported  to  have  originated  in  the  southeastern 
part  of  Jewell  County  is  traversed  by  no  less  than  four  creeks,  the  largest  being  called 
Buffalo,  of  which  the  others  are  tributaries.  The  general  course  is  easterly,  those 
branches  from  the  north  running  to  the  southeast,  and  those  from  the  south  running 
to  the  northeast.  The  width  of  the  bo  toms,  which  are  heavily  timbered,  vary  from 
one-half  to  three-fourths  miles,  bounded  by  a  gently  undulating  prairie,  with  gradual 
ascent  from  the  streams.  The  following  communication  is  from  Mr.  L.  C.  Preston,  jr., 
who  witnessed  the  approach  of  the  storm  from  the  small  town  of  Scottsville,  about  12 
miles  northeast  of  Beloit,  on  the  Central  Branch  of  the  Union  Pacific  Railroad: 

"On  May  30th,  between  3  and  4  p.  m.,  my  attention  was  directed  to  very  threatening 
manifestations  of  the  clouds  in  the  NNW.  Soon  other  clouds  of  a  portentous  character 
began  to  lift  above  the  southwest  horizon  and  approach  the  opposite  formation.  As 
the  two  sets  began  to  cover  the  western  horizon,  the  clouds  commenced  to  roll  and  twist 
in  a  very  strange  and  frightful  manner.  Their  movements  were  made  with  lightning 
rapidity,  presenting  a  sight  which  it  had  never  been  my  opportunity  to  witness  before. 
The  disturbed  clouds  seemed  ultimately  to  concentrate  in  one  intensely  black  spot,  a 
little  north  of  west,  and  over  the  high  divide  between  Buffalo  Creek  to  the  north 
and  Fannie  and  Cheyenne  Creeks  to  the  south.  On  this  ridge  the  dark  cloud  seerned 
to  divide,  one  part  passing  south  towards  Beloit,  and  the  other  passing  along  Buftalo 
Creek  toward  Concordia,  a  little  north  of  east.  The  latter  portion  was  more  dis- 
tinctly visible,  and  at  times,  as  it  came  from  behind  belts  of  timber  and  ranges  of  hdls, 
presented  the  features  of  a  waterspout.  I  made  up  my  mind  that  a  terrible  storm 
must  be  raging  in  the  course  of  this  cloud,  and  determined  on  the  following  morning 
to  verify  my  presentiments.  Upon  reaching  Buffalo  Creek,  where  it  strikes  the  north- 
western corner  of  Cloud  County,  I  found  terrible  destruction  along  the  low  banks  of 
the  creek.  In  traveling  four  miles  I  found  five  houses  and  the  accompanying  out- 
buildings completely  wrecked.  Heavy  stone  houses  were  torn  down  level  with  the 
ground,  while  straw  sheds  near  by  were  unharmed.  Roofs  were  blown  from  one-half 
to  three-quarters  of  a  mile,  and  trees  from  2  to  3  feet  in  diameter  were  either  twisted, 
broKen  off  near  the  ground,  or  uprooted.  The  width  of  the  path  of  destruction  varied 
from  50  to  80  rods,  and  its  course  seemed  to  be  from  WSW.  to  ENE.  At  times  the 
cloud  would  follow  very  closely  the  bend  of  the  creek  and  then  suddenly  leave  it. 
The  people  all  along  that  portion  of  the  track  I  visited  concurred  in  their  testimony 
regarding  the  funnel  shape  of  the  cloud,  its  whirling  motion,  and  the  almost  instan- 
taneous rapidity  of  its  destructive  action." 

Several  persons  were  seriously  injured,  but  none  killed.  Mr.  Preston  further  re- 
ported that  a  man  came  into  Scottsville  on  the  morning  of  the  31st  from  Phillips 
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some  of  its  most  reliable  citizens,  and'peXps  wooW  ^^^^^^ 

grow  dark,  and  the  darkness  increased  to  such  ru  ekt^^  thnt  S.  n  J 

storm  cloud  was  approaching  from  tKorthwS  and '^nS^^^^^^  angry  looking 
seemed  to  be  moving  directly  Irom  south  to  nm-^f  't  +  i  Af  ^'^^^^  ^^^rm  cloud 
cloud  in  the  Bortheast  mS  closZ  t^^^^^^  ^  watched  the  black,  threatening 

Mr^  J.  S.  Paradis,  editor  of  the  Concordia  Exposition,  writes- 

Kan?asrol  Z  ?3Sd^fof  l*y%ir/±^ef  ^^^f  P--^  -ar  Concordia, 
moving  slowly  in  a  wKlfdfreS  a  stratum  of  very  thin,  white  clouds 

a  stratum  of  L.ry  bTactcK.l' wiTmoTi^^  ^^^^  ^^^^^ 

directions,  some  going  north  and  somro-m-mr  «nnl^^  •    '"^  motion  in  ojiposite 

blowing  with  great  yelocTty  from  th^  nfrthleT^^  v''''^  '^"'^^"^  ^"^s 

cordia  the  clouds  appears  1  to  be  movin^^^^^^  v  (distance  southwest  of  Con- 

seconds  some  of  thZ  would  shoorup  nla^^^^  At  every  ten  or  fifteen 

almost  to  the  ground  "  ^        ^  ^'^lit,  and  others  would  descend 

3  f-J:  f^e'^liT^rllf^^^^^^^^  reported  that  about 

noticed.  For  some  time  prey^oZ?breotP^^  lieavy  clouds  in  the  northwest  was 
west  and  northwest,  the  formei  mSt  rlZ^^  R«t  o'"^  moving  from  the  south- 
barometer  indicated  a  violentTst^rlfan^^^^^^  Between  9  and  10  a.  m.  his  chemical 
lieavy  storm,  as  shown  by  tL  preciStiou^  atmosphere  and  the  formation  of  a  very 
constant  commotion,  at  times  riZo  rnftl?^/.^.  ^^"ch  kept  iu 

it  up,  although  everythin^abont  f     1       ^^^'^   J  !?Posed  going  to  Delphos,  but  gave 
an/kind  for^three  offour^weeks  whi cffiHron  i/f '"'^^^     ^^^^'^  ^'^"^  ^«  «f 
been  in  the  south  for  abouT  two  weeks  bccoS o^S  U  ?  'V"'''.  "^^'/Sl^t.    Wind  had 
At  9  a.  m.  the  temperature  wis  84°  risin"  tTolo  fjT  ^ 
commenced  with  large  scatterino-h^il     T]^  ^  P-        ^I'en  very  heavy  rain 

from  any  one  direction,  but  rS  y  ch  JSn^  " 

and  northwest  were  experiLcJ^^^  atteiSt^-n  southeast,  southwest, 

Ipbtained  no reli able^nTSion  re^^^^^^^^  ^"  ^-loi^d^- 

rapidity  of  its  progressive  movSut   Tt  S  "^^i""  "  "^^^ 

long,  and  I  presume  from  the  se'J^^^it;  of  •  ^"en  less  than  12  or  14  miles 

gression  wa's  not  far  from  20  oi      mifefperhir  velocity  of  pro- 
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County,  about  60  miles  west,  and  stated  that  a  terrible  bail-storm,  accompanied  bv 
M.l^Ofi  ?  ^'""'o'^  i}lo^g^  that  county,  from  west  to  east,  on' the  afternoon  of 
May  30tb  between  2  and  3  p.  m.  Baifalo  grass  was  beaten  into  the  ground  and  hail 
stones  gathered  five  feet  deep  in  the  small  ravines.  feiounu  ana  Jiail- 

.nWn?!^+f  ""^Z  ''f'''^''''*  of  Scottsville,  watched  the  storm  from  its  inception,  and  cor- 
roborates the  testimony  regarding  its  funnel-shaped  appearance.  This  storm  no 
doubt,  came  very  close  to  Concordia,  as  will  be  see'i  from  the  following  statements  of 
some  of  Its  most  rehab  e  citizens  and  perhaps  would  have  visited  it  had'it  not  been  for 
the  peculiar  topography  about  the  town  to  the  north,  west,  southwest,  and  east  The 
town  IS  situated  about  2  miles  south  of  the  Republican  River,  2i  mi  es  cast  of  Wolf 
Creek,  and  If  miles  west  of  Oak  Creek,  upon  the  Central  Branch  of  the  Union  PaSc 
Radroad.  Buffalo  Creek  empties  into  the  Republican  River  4i  miles  WNW  of  the 
city  The  banks  of  these  small  streams  ascend  graduaTly  to  form  hi'h  rid°es  o? 
divides  of  a  mile  or  so  m  width,  which  again  descend  to  the  east,  west  and  south 
resulting  in  a  natural  basm,  where  the  thrift^  town  is  cosily  nestled.  From  all  aBnear 
ances  It  would  seem  that  these  ramparts  of  nature  secured  the  town  a^^aiLst  a  tSle 
■    ^id^o.  ^PP«^"^S  to  divide  or  break  up  west  of  the  to>n,  as  in  severS 

other  cases  similar  storms  were  reported  to  have  done.  Mr  B  H  McEckmn  +>t 
United  States  land  office,  furnished  me  the  following  informaSoi?"  ^^'^ 
Irom  about  noon  on  May  30th,  the  sky  was  overcast,  a  strata  of  light  clouds  run- 
ning low  from  the  southeast.  This  continued  until  abolit  3.30  p.  m,  or  poSy  4  p 
^;^w 7.^1  rumblings  of  thunder,  when  suddenly  H  begin  to 

grow  dark,  and  the  darkness  increased  to  such  an  extent  that  we  could  not  see  to 
write  m  niy  office  without  lamps  lighted.  At  this  time  there  was  everv  imlicatiou  of 
a  severe  storm.  The  light  strata  of  clouds  still  continued  to  Z  wi^th  thf  ow^r  c^^^ 
rent  of  the  wind  from  the  southeast,  while  a  very  heavy,  black,  and  aiitrvTooki^; 
™i'l''']^  was  approaching  from  the  northwest,  and  another' heavrsto^S 
seemed  to  be  moving  directly  from  south  to  north.  I  watched  the  black  t  WteniZ 
cloud  in  the  northeast  more  closely  than  the  one  from  the  south  as  it  was  the  most 
likely  to  visit  us,  and  looked  far  more  dangerous  than  the  one  in  the  south    For  s"me 

to  tL  ifffT'^  *°        °.f  ^  ^''^  ^-^^lly  "  ^PPeai-ed  to  divid^or  grow Ti 'hter 

to  the  left  or  west  ot  the  center  of  the  cloud,  part  going  north  of  us  W  a  mncb 
larger  portion  going  south  of  this  place.  The  latter  was  very  heavy-  the  vo^tiS^ 
It  Con?ordif '  distinctly  heard  at  Concordia  after  the  storm  her^  had  ceased^ 
id  the  sS.  nf  w-  «*°^'^.aPPi'70^ed,  the  wind  changed  sud.lenly  to  the  northwest; 
Mn,w     fi  7^^*!'  ^ai"'  and  hail  was  very  severe,  though  no  damage  was  done 

Many  of  the  hailstones  here  were  nearly  as  large  as  hens'  e^^o-s  " 
Mr^  J.  S.  Paradis,  editor  of  the  Concordia  Exposition,  Avrites- 

Kan?aY'ol  Z  sSb'^nl' nf  m *^^'l^^§'?'^  ^^^^^^  Passed  uear  Concordia, 

Jiansas,  on  the  30th  day  of  May,  1B79,  I  noticed  a  stratum  of  very  thin  white  clouds 

west  and  no,  fh?v^!f  f^!  previous  threatening  clouds  had  been  moving  from  the  south- 

commenced  with  lar"-e  scatterino-hoi  Tl,T,  i  ^  ^  ^IV}  ^^^^'^  ^^'^'^"^^  ^a'" 
from  any  one  direction  W.n^^^^^^  •  ^""'^  accompanying  it  did  not  seem  to  blow 
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■boundary  of  Nodaway  County  strikes  the  Nodaway  River.  From  this  locality  it  pur- 
sued a  northeast  course  through  portions  of  Andrew,  Nodaway,  Gentry,  and  perhaps 
Worth  Counties.  Previous  to'the  formation  of  the  funnel  cloud  there  prevailed  to  the 
southwestward  two  heavy  hail  storms,  as  reported  by  Mr.  William  Kaucher,  of  Oregon, 
Mo.,  voluntary  observer,  Signal  Corps,  U.  S.  A.  One  of  these  storms  passed  north  of 
Oregon,  Holt  County,  between  .5  and  6.30  j).  m.,  and  the  other  passed  south,  between 
4.20  and  4.50  p.m.  With  reference  to  these  storms  Mr.  Kaucher  stated  that  while 
out  traveling  to  the  northward  of  Oregon  he  encountered  one  of  them  moving  east- 
ward. Before  the  storm  came  up  he  had  stopped  for  means  of  observation  upon  the 
high  divide  between  the  Nodaway  and  Missouri  Rivers,  where  the  country  could  be 
easily  seen  within  a  radius  of  30  miles.  The  Kansas  timber  on  the  opposite  side  of 
the  Missouri  could  be  clearly  distinguished,  and  also  dark  and  ominous  clouds  coming 
up  suddenly,  foretelling  the  approach  of  a  severe  storm  at  least  10  miles  further  west- 
ward. The  storm  moved  up  very  rapidly,  attended  by  heavy  thunder  and  lightning, 
and  an  unusual  commotion  in  the  clouds.  Some  of  the  hailstones  were  the  size  of  hens' 
eggs.  Just  before  the  clouds  passed  to  the  east  of  him  he  experienced  an  alternation 
of  hot  and  cold  puffs  of  air,  from  the  southeast  and  northwest  respectively,  presenting 
a  difference  in  temperature  which  was  estimated  at  20°.  The  interchange  was  not 
gradual,  but  painfully  abrupt.  As  the  storm  passed  to  the  southeast,  traversing  the 
dividing  line  between  Nodaway  and  Andrew  Counties,  the  commotion  in  the  clouds 
became  more  intense,  especially  in  the  direction  of  Barnard,  where  the  tornado  passed 
shortly  afterwards.  On  the  27th  and  28th  Mr.  Kaucher  reported  at  Oregon  a  continued 
southerly  wind,  with  clear  weather  and  a  mean  daily  temperature  of  75°  to  78°.  On 
the  morning  of  the  29th  a  thunder  shower  prevailed,  with  a  south  wind,  from  10.55  a.  m. 
to  11.25' a.m.;  precipitation,  0.10  inch.  At  2  p.m. the  wind  changed  to  southwest, 
with  a  temperature  of  82°,  and  at  9  p.  m.  to  the  southeast,  with  a  temperature  of 
68°,  a  fall  of  14°  in  seven  hours.  At  4.'J0  p.  m.  a  second  thunder  shower,  but  attended 
with  hail,  ended  at  4.50  p.  m. ;  precipitation,  0.06  inch. 

Mr.  George  W.  Coakley,  editor  of  the  Barnard  Times,  w-as,  on  the  afternoon  of  the 
29th,  12  miles  northwest  of  Barnard,  and  about  the  same  distance  northeast  of  the 
point  of  Mr.  Kaucher's  observations.  While  traveling  southeastward  towards  Bar- 
nard he  encountered,  about  3  p.m.,  a  heavy  storm  of  rain  and  hail,  attended  with 
thunder  and  lightning,  wind  from  the  WSW.  The  hailstones  were  the  largest  he  had 
ever  seen,  but  the  precipitation  was  soon  over.  Before  reaching  home  several  short 
showers  of  rain  and  hail  were  experienced,  cooling  the  oppressive  air  considerably. 
As  Barnard  was  approached  a  deep,  heavy  roaring,  like  the  rumbling  of  cars,  was 
heard  in  the  direction  of  the  town,  but  could  not  at  first  determine  its  cause,  as  a  dense 
timber  belt  obstructed  the  view ;  after  reaching  the  town  Mr.  Coakley  ascertained 
that  it  was  caused  by  the  passage  of  the  tornado.  Coexistent  with  the  noise,  an  alter- 
nation of  hot  and  cold  puffs  of  air  was  experienced,  which  seemed  to  be  a  very  strange 
occurrence,  following  the  cooUng  effects  of  the  late  showers  of  rain  and  hail. 

Mr.  E.  V.  Leonard,  who  lives  at  Island  City,  14  miles  east-southeast  of  Barnard,  did 
not  experience  any  storm  during  the  29th,  except  a  light  shower  in  the  evening  ;  vdnd 
southwest  throughout  the  day. 

These  reports  present  rather  briefly  the  extent  and  peculiarities  of  the  general 
atmospheric  conditions  preceding  the  formation  of  the  tornado,  and  would  seem  to 
indicate  its  very  probable  origin.  Following  the  first  appearance  of  the  funnel-shaped 
cloud  near  the  Nodaway  River,  and  about  4  miles  south  of  Avhere  it  strikes  the  north- 
western corner  of  Andrew  County,  it  x)assed  northeastward  at  a  considerable  height 
above  the  grround,  crossing  Arapahoe  Creek,  about  three-quarters  of  a  mile  south  of 
Parker.  It  now  entered  a  rough,  hilly  section,  covered  with  a  scrubby  undergrowth, 
together  with  some  heavy  timber,  and  divided  into  farms  ranging  from  40  to  160  acres, 
with  only  now  and  then  cultivated  spots,  presenting  on  the  whole  a  very  rugged  and 
wild  appearance.  This  tract  is  bounded  on  the  north  by  Arapahoe  Creek  and  on  the 
south  by  Pedlar  Creek,  inclosing  an  area  of  about  3  miles  in  width  by  6  in  length, 
extending  from  southwest  to  northeast.  Over  this  section  the  cloud  passed  harmlessly 
and  without  attracting  much  attention. 

Mr.  William  De  Bord,  living  east  of  Parker  about  2  miles,  saw  the  cloud  (time  about 
4  p.  m.)  as  it  passed  by  him  to  the  south.  It  was  several  hundred  feet  above  the 
ground,  and  very  small  and  narrow,  resembling  an  elephant's  trunk  ;  no  damage  was 
committed.  A  light  storm  of  rain  and  hail  had  preceded  its  appearance  about  15  min- 
utes, wind  from  the  northwest,  but  as  soon  as  it  came  in  sight  the  wind  changed  sud- 
denly to  the  southwest,  blowing  quite  strong.  The  weather  had  been  very  sultry  and 
threatening  most  of  the  day,  with  a  southerly  wind.  The  ground  was  very  dry,  and 
vegetation  had  suffered  for  want  of  rain,  which  had  not  fallen  for  several  week^.  A 
sliort  distance  to  the  northeast  the  funnel  approached  the  ground  on  the  farm  of  Mr. 
Jackson  Smith,  passing  about  250  yards  south  of  his  house,  but  doing  no  damage  to 
speak  of.  A  few  lengths  of  fence  were  displaced,  and  scattering  rubbish  thrown  about 
over  a  width  of  60  to  80  feet.  The  first  decided  manifestation  of  the  tornado's  power 
was  on  the  farm  of  Mr.  Dudley  Messick,  about  2  miles  northeast  of  Mr.  Smith's.  Mr. 
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Messick's  house  is  situated  upou  a  slight  rise  of  ground  just  across  Arapahoe  Creek 
to  the  uorth,  and  30  rods  west  of  the  storm's  center.    As  the  funnel  reached  the 
creek  it  descended  for  the  first  time  into  the  heavy  timber  lining  its  bauks,  smashing 
it  up  terribly  for  a  width  of  nearly  300  yards.    Elm  and  hickory  were  twisted  into 
ropes,  while  oak  and  cottonwood  were  broken  off  near  the  stump,  or  divested  of  limbs 
and  shattered  throughout  the  trunk.    Trees  thus  destroyed  varied  in  diameter  from 
6  inches  up  to  3  feet.    As  the  cloud  approached  the  timber  on  its  southern  line,  only 
the  tops  of  the  highest  trees  were  destroyed  at  first,  gradually  descending,  until  they 
were  torn  from  the  ground.    It  followed  along  the  creek  to  the  eastward  for  about 
one-fourth  of  a  mile,  when  it  turned  to  the  northeast,  passing  up  a  gradual  elevation 
of  about  60  feet,  to  the  rolling  prairie.    The  tornado  passed  the  house  of  Mr.  Messick 
about  4  p.  m.,  he  judging  of  the  time  somewhat,  by  the  fact  that  his  children  were  just 
entering  the  front  yard  on  their  return  from  school,  which  was  regularly  dismissed  at 
3.30  p.  m.   Half  an  hour  before  the  storm  there  was  witnessed  several  miles  to  the  south- 
west an  unusual  commotion  in  the  threatening  clouds,  which  were  low  down  in  the 
western  horizon,  and  seemed  to  be  rushing  toward  a  common  center  from  every  direction. 
These  clouds  looked  like  smoke  and  caused  Mr.  Messick  to  remark  that  a  heavy  wind- 
storm was  approaching ;  in  the  northwest  there  was  a  totally  different  cloud,  to  all 
appearances  presenting  a  dark,  heavy,  smooth  mass,  not  in  commotion,  but  looking 
as  if  it  might  pour  down  torrents  of  rain  ;  lightning  was  also  seen  in  this  cloud,  but 
none  m  the  former.    It  had  been  very  sultry  and  threatening  all  day,  with  a  southerly 
wind.    The  storm  cloud  was  first  seen  coming  up  over  the  timber  aloug  the  creek,  but 
no  danger  was  apprehended  until,  with  the  quickness  of  a  flash  of  lightning  (the 
cloud  yet  distant  about  300  yards),  a  cow-pen  covered  with  straw,  standing  southwest 
of  the  house,  was  whirled  into  the  air,  scattering  the  debris  in  every  direction.  The 
wind  blew  from  the  southwest  very  strong  for  about  two  minutes,  bending  the  trees  in 
the  yard  to  the  ground,  and  causing  the  house  to  creak  and  tremble  from  garret  to  cel- 
lar.   Five  trees  in  the 
orchard  south  of  the 
house  were  blown  down 
to  the  northeast.  East 
of  the  house  15  rods,  and 
down  in  a  hollow,  stood 
a  hay  stack  containing 
about  2  tons,  which  was 
completely  turned  over 
to  the  west,  bottom  side 
up,  not  being  blown  en- 
tirely away,  but  scat- 
tered in  a  senu-eirole 
from  right  to  left.  The 
current  of  air  which  did 
this  work  also  threw 
down  an  east  and  west 
rail  fence  to  the  south, 
and  a  north  and  south 
rail  fence  to  the  east, 
south  of  the  storm's  cen- 
ter; but  north  of  the 
storm's  center  the  fence 
was  thrown  to  the  west. 
The  current  then  passed 
completely  around  an 
inclosure  of  about  50 
feet  square,  containing 
a  large  hay  and  cattle 
scale,  without  doing  in- 
jury to  it  or  the  fence 
about.     (Diagram  No. 
1 . )  From  this  point  the 
funnel  passednortheast- 
ward  over  the  hill  before 
referred  to,  giving  Mr. 
Messick  an  excellent  op- 

'  ^  ^  -—  5U  I  portuuity  to  view  its 

No.  1.  Ibrm,  who  stated  that  it 

,.   ,  ^,    ,  looked  to  be  about  200 

leet  across  near  the  bottom,  and  but  very  little  larger  at  its  upper  extremity.  It  had 
tiie  appearance  oi  dark  smoke  issuing  from  a  locomotive,  and  the  cylindrical  column 
gyrated  continually  in  a  direction  contrary  to  the  movement  of  the  hands  of  a  watch. 
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(Diagram  No.  2. )  Out  of  the  top  of  the  cloud  rolled  and  tumbled  in  a  frightful  man- 
ner dark  masses  of  smoke,  accompauied  with  a  roar  that  was  almost  deafening,  Mr. 
Messick  saw  no  lightning  in  the  cloud  at  any  time,  and  did  not  distinguish  any  sul- 
phurous smell  in  the  atmosphere.  A  few  minutes  after  its  passage  rain  and  hail  came 
with  a  very  violent  southwest  wind,  lasting  about  ten  minutes,  but  not  by  any  means 
as  strong  as  that  accompanying  the  tornado.  The  hailstones  were  scattering,  but  un- 
usually large,  some  of  them  being  the  size  of  a  man's  fist.  Then  again  about  dark 
(three  hours  later)  a  very  heavy  thunder  storm  set  in,  without  hail,  continuing  all 


No.  2. 

night,  with  the  wind  changing  to  the  northwest,  and  turning  quite  cool.  Mr.  J.  T. 
Beason,  living  on  the  property  of  John  Harvey,  1  mile  north  and  1-|  miles  west  of  the 
storm's  center,  experienced  no  strong  wind  from  the  passing  tornado,  but  could  see  it 
distinctly  in  all  its  angry  contortions. 

Mr.  Chancy  Alkive,  2^  miles  north  of  the  storm's  center,  experienced  a  gentle  wind 
from  the  north  during  the  passage  of  the  tornado.  Eain  and  hail  accompanied  the 
wind,  the  latter  exceedingly  large,  and  ceasing  to  fall  in  about  ten  minutes,  as  the 
wind  changed  to  the  west.  Mr.  A.  J.  Sutton,  2  miles  southeast  of  Mr.  Messick's, 
and  1  mile  east  of  the  storm's  center,  stated  that  the  cloud  did  not  appear  to  whirl 
at  all,  or  in  fact  to  develop  into  a  tornado  until  it  reached  Mr.  Messick's.  There  was 
no  strong  wind  at  his  house,  but  rain  and  hail  fell  just  after  the  storm  passed.  I  very 
much  doubt  the  reliability  of  Mr.  Sutton's  statenient  regarding  the  first  appearance 
of  the  tornado.  The  cloud,  as  he  viewed  it,  was  high  in  the  air  at  the  distance  of  sev- 
eral miles  to  the  southwest,  and  most  of  the  time  a  clear  observation  was  obstructed 
by  belts  of  intervening  timber.  It  would  be  rather  dilBciilt  to  discern  the  whirl  of 
the  vortex  under  these  circumstances ;  however,  the  peculiar  form  of  the  cloud 
which  then  existed  would  determine  its  character.  Mr.  Perry  Messick,  living  half  a 
mile  east  of  M.r.  Dudley  Messick's,  and  about  the  same  distance  east  of  the  storm's  cen- 
ter, felt  no  effects  from  the  tornado.  He  would  not  have  known  that  it  was  passing 
had  not  his  attention  been  accidentally  called  to  it. 

From  Mr.  Dudley  Messick's  the  tornado  passed  to  the  farm  of  Mr.  David  Maginnis, 
three-fourths  of  a  mile  to  the  northeast,  where  it  demolished  a  lumber  wagon,  carry- 
ing the  ruins  along  the  track,  but  not  injuring  the  buildings,  which  were  several  rods 
to  the  west  of  the  storm's  center.  It  then  passed  over  the  farm  of  Mr.  James  Wade,  tear- 
ing down  fences  for  a  width  of  250  yards,  throwing  the  rails  in  north  and  south  fences 
to  east,  south  of  the  storm's  center,  and  to  the  west,  north  of  the  storm's  center.  The  rails 
in  east  and  west  fences  were  thrown  to  the  north  on  the  east  side  of  the  storm's  center,  and 
to  the  south  on  the  west  side.  At  the  house  of  Mr.  Lancaster,  northeast  of  Mr.  Magin- 
nis's  and  200  rods  west  of  the  storm's  center  (while  the  doors  and  windows  were  open), 
the  dishes  on  the  supper  table  were  blown  off,  and  part  of  them  carried  out  on  the 
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rapidity  as  if  gathering  force  for  the  ouslaLght  to  come    As  i?  fi^^iw^i  mcreasmg 

entire  deC  was  carried  11  tL  Soif  ea^  ""/^^  .'"S^*  ^^-^o^^ 

was  carried  to  the  north  40  feer^nrftl".?  iiorth  door, 

tenacity  that  peSa^I  saved  his'lfffth^^^^^^^  h?T'*  ^  ^  I^i^li  lie  clung  with  i 

with  dljm  of  allTnds  The  bam  60  iSf-  wif  fi'^^^^'led  and  partially  covered 
left  open,  was  not  in  ure  l  in  tL  slivfif  p;/    a"^""®*  ^o^^tl^  <loor 

down  until  released  hv  her  l.rl^  .n.v  ^  *^*  "^""^       ^^^^^      ^^''^  i^eck,  holding  her 

had  chimney  blown  off   nn,    nil'  W  °  ^V^f^  «f  *l^o  storm's  center, 

to  the  iiorthLst?  The  Wind  wns  not  Vvn*'"^"'  about  the  building  carried  away 

Davis,  100  rods  ENE  of  X  WiiLn'f  oil  r,?  ^r^^^^^^^""^  ^''^^^  ^r 
 .   ,  ^^'<^-  oi  mr.  Wilsons,  and  60  rods  enat  nf  f.l<o  i!+r>,..T.'„  ^„.,4.„,.   


en;;d%he  S  from   t  ^^^^^  «f  center,  ^^ert 

smith  shop  to  the  hous^a  Xstanco  o^^^^  black- 
was  done  to  property  From  t^iiriocfHtr^n  t*n  J,^^'^.^"!*^-  Particular  damage 
of  one  mile,'no^  damage T^s  dou^oxc^^^^^^  Sixteon-Mile  House,  a  distance 

open  rolling  prairie  The  buttlinrr  !f  i  ^  f&nces,  the  cloud  passing  over  the 
sf  uth  and  ''eLt^'threeSurthf  of  i  tne  nC"h  TS'^^'Y  '^T^*^°i^>  ^^'^ 
the  same  distance  west  of  Whitrrinn^i  Pvi^?  -  *^®  Andrew  Co.  line  and  about 
bigh,  with  an  L  to  tff  iSrtli  I?bv  10  feof  P'^'^*'  ^^^^  ^'^  ^^ry 

Phelps  and  family,  c4d  S  75  feJt  soufh  of  tl/f .  ^''l  occupied  by  Mr.  John  W. 
about  thirty  minutes  beCrthB  +or^  n^^^^^^^  ^^^-^'^^  ^''-^t 
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hail  (latter  very  small),  wind  from  the  soutli,  and  lasting  for  five  minntes.  This  storm 
was  much  more  severe  at  Eosendale,  about  6  miles  south,  where  dark  and  heavy  cloiids 
■were  seen  in  the  west  in  iinusual  commotion.    The  entire  family  stood  out  near  the 


RAIL  FENCE  WHERE  FUNNEL 
STOPPED  iFOR  20  SECONDS 


No.  3. 


house  as  the  tornado  came  up,  which  appeared  to  be  traveling  about  30  miles  per 
hour,  although  at  times  it  seemed  to  spurt  forward  at  a  much  more  rapid  pace.  It 
could  be  seen  to  the  southwest,  at  a  distance  of  about  3  miles,  whirling  in  fearful  con- 
tortions and  throwing  out  at  its  top  black  masses  of  smoke  and  every  variety  of  de- 
bris, while  it  appeared  to  be  suspended  by  some  mysterious  force  in  a  partially  clear 
atmosphere.  The  width  at  the  lower  part  appeared  to  be  about  200  yards,  and 
half  a  mile  at  the  upper,  while  the  attendant  roaring  fairly  made  the  earth  tremble. 
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^^'^  ^"^'l^f'  through  a  tall  willow  hedge,  which  it  whip- 

ped into  strings  for  a  wjdth  of  45  rods,  twisting  the  body  of  the  trees  around  each 
fn^'rW  '  strands  of  a  ix,pe.  (Diagram  No.  I)  It  then  entered  the  orcSrhfow 
mg  down  and  uprooting  17  trees,  carrying  their  tops  to  the  north  and  nor  heas^ 


No.  4. 


carrvSf  ?t  ?o  tl  ^nnl^fl  "T^*^  road  just  beyond,  it  struck  the  L  part  of  the  house  first, 

ovS^me  4oTcres^^^^^^^  Both  parts  were  now  completely  demolished  andscattered 

bnilrw!        ■     T  S'^"  ™^V,  ^^'^  was  the  most  completely  wrecked  of  any  of  the 

eviv  arl,  c?;o7b^^^^^^^  Stoves,  bedst'eads,  chairs,  clothingf  in  fact 

Srcondit^^^^^^  shared  a  common  fate;  nothing  was  left  in  a  serv- 

100  yards  to  tl^e  n^^^^^^  ?  l'^''^^^^  '-^"^  1«  f'^^t^^'^S  ^^I'e  carried 

nortW  the  T  A  Cottonwood  tree  2^  feet  in  diameter,  which  stood  15  feet 

StlLlths  orfScrt.  t  f «       "'"'''^  ^^l"  '"^"^^  "^^^ed  to  the  northwest, 

cway  to  tfe  no^  *^^f,^°":T  ''"'^  t^*'  storm's  center,  were  carried 

ci^ay  ro  tno  northeast  while  north  of  the  storm's  center  80  yards  offence  wos  nmV.l 

LmX frrnder  atd^e  tncr'/^""^'  1^^.?"  ^^e  approach  thlS^rot^'c^^^^^^^^^^ 
iSned  S^Lnt  ^  ^  r'  f  *  l'"?!?^'  ^'^  y-'^i'^^s  south  of  the  house,  where  they 
wSd  A  loose??H  flS«  ^iV".  storm  without  receiving  an  injury  or  feeling  v,  strong 
A  stable  standing,  or?  f    """"f  o^tl^eir  Position  had  not  a  rail  removed  or  shaken^ 

A  siauie  staiKling  northeast  of  the  house  40  feet  was  unroofed  when  tbo  T  ivirf  ,>f 

ine  ngiue  (1)  indicate  the  resulting  action  of  the  first  wliii  l  oC  Ibn  rloiul  x  ,.ri..v  ,,,,1 
all  parts  marked  with  the  figure  (2^  the  action  of  tKJiM r  " 

qutrteT-'^n^^ndSfnr'^*^^^^^^  °?  ^^'^^^^  wa.UuVied  lo  the  northwest  one 
quarter  ot  a  mile  and  partially  destroyed.    A  vest  belonging  to  Mr.  Phelps  was  fouud 
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residence  torn  off  and  carried  to  the  west.   All  of  tlie  window  sasli  were  blown  out  by  an 

ra9tXwnd;tLseontheeastsidewerefonndlyingwithinup 

to  tbe  west  side  of  tbe  bouse,  wbile  tbose  on  tbe  west  side  were  ^f™''^)  S 

to  tbe  west.    Tbe  floors  were  covered  several  incbos  deep  witb  dirt,  leaves,  twigs  ot 

trees  splinters,  &c.    All  of  tbe  disbes  and  lutchen  utensils  were  blown  out  of  tbe  house 

some'  o?  wSbad  never  been  found.    A  picket  fe^^^^ '■.V""'"^  rflt'bousTa  boaid 

bouse  was  carried  away  to  tbe  nortbwest  and  west,  wbile  south  of  tl^e  bouse  a  boar^^ 

fence  for  a  distance  of  20  rods  was  carried  to  tbe  east  .^nd  . southeast     S  x  cherry  t^^^^^^ 

standino-  alono-  this  fence,  and  from  6  to  8  inches  in  diameter,  were  iound  twisted 

arouucr?roin  l%t  to  west.  '  Tbe  straw  roof  of  a  stable  10  rods  west  of  the  house  was  car- 

"Mr*\do%Z?Mrst,  living  400  yards  southwest  of  tbe  Sixteen-Mile  House,  and  80 
rods  ^ast  oi- tbe  storm's  center  (in 'a  considerable  hollow),  experienced  a  brisk  south- 
west wnd  as  the  tornado  passed,  an  i  some  limbs  were  torn  from  the  trees  m  the  fiont 
yard,  but  the  house  was  not  damaged  in  tbe  leas^t,  although  very  ^'^ekety.  Mr.  E  M 
Litts  living  three-fourths  of  a  mile  south  of  the  Sixteen-Mile  House,  '™^1  "P^Jl^^  high 
elevation,  experienced  a  strong  wind  from  the  south  as  the      ^«^lo  -^^^en  rods 

of  north  and  south  rail  fence,  half  a  mile  nortbwest  of  the  Jouse  was  Mown 
to  the  east,  but  no  damage  committed  at  the  house.  After  leaving  t^f  l^^use  of  Mr. 
Phelps  the  tornado  crossed  Wliite  Cloud  Creek,  three-quarters  of /"i  "^^le  to  the  f  a^^^^^ 
where  it  cut  a  path  through  the  heavy  timber  12.5  yards  ^"1®' P^^'^^'^S 
of  Mr  A  J  Turner,  U  miles  beyond,  situated  upon  a  rise  of  ground  sloping  to  the 
11  atl  east  This  Va  a  new'^stni'cture  and  barely  finished  .  TJe  ma.n  part  wa^^^^^ 
bv  32  feet,  and  H  stories  high,  running  north  and  south,  with  a  kitchen  on  the  yest  siae 
ot- the  no^th  end  14  feet  squar^  and  of  the  same  height.  The  building  stood  sou  beast  of 
tbe  storm's  center  about  80  feet.  It  was  first  struck  by  tbe  ^^^^^  f™'^?  ^^^^^^^^^^^^^^^ 
between  the  kitchen  and  the  main  part.  The  latter  ,«,«P^f  *f /„^°^o^^^^^^^ 
tbe  south  end  being  moved  33  feet  to  the  northeast,  and  the  north  If  ^cet  in  tlie 
same  dii-ection.  The  main  part  was  then  lifted  in  the  air  and  turned  ^ottom  side  up 
falling  upon  its  ridge  and  breakingto  pieces.  .  The  kitchen 

completelv  torn  into  bits  ;  most  of  the  debris  m  both  cases  was  carried  along  th^^  storm 
trn  ck  to  tiie  northeast.    One  sill  6  by  8  inches,  and  16  eet  1°".^' f^^^^i^^^'i 
totbesoutheast,  andfound  actuallytwistedintwo.  AppletreesmtbeorcM 
of  the  house  were  torn  up  by  the  roots  and  carried  to  the  east  and  south,  while  those 
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was  whipped  to  pieces  and  the  llaveslooked  a  ff  sSd    1  r.H    J ""'.n  l^' 

the  house,  and  running  east  and  west  was  carried  tnth^^'      '^'^i,if*^nce  30  feet  south  of 

the  family  safely  secreted  themsllves  durinrthe  storif  Z^^'  i^^"      ^""^'^  ^^ch 


l^elSiZa^Sr::&1:^^^^^^  ^-ces  were  carried  to 

speaking  of  the  atmospheric  cCdiWonSoed^^^^^^^  were  carried  to  the  south.  In 
weather  was  threatening,  with  rvarS  w,-^^  '^r^^'  t^^^t  the 

slight  sprinkle,  with  a  brilk  souZ^lnd    At  ^  7  About  noon  there  was  a 

with  hai],  the  latter  scatterino-  bxit  vervlnitn-  ?^°\^}''^  ^^m  came,  accompanied 

south  for  a  few  moments.   ThewS^wntl^  ^^^"^  ^'"""^  violently  from  the 

day  and  eariy  afternoon  that  h^h  Mr  S^^^^  and  hIJtS  w'\"r  f^^'^  "J^^^^,^*^  «^ 
apprehensive  of  some  terrible  storm    Abonf  -^  t  L  f  ^^^""^  watched  the  clouds,  being 
in  the  northwest  and  the  other  in  the  smifWp  J"  ^-Z""^^  ^''^^  ^^^''^  ^''^^^S,  onl 

ance.  The  former  was  the  darkest  heaSt  nnH  ^"t'^^^^y  orent  in  form  and  appear- 
face,  but  intensely  dark,  an"tatinl  lie^vv^-nHn  li^^\"gf  clear,  smooth  sur- 

cast,  presenting  the  appearance  of  bn^L.^?  ^  ^'P'  ^V^®  ^'^^  ^^s  of  a  lighter 

ster  furnace,  a5d  suggSTti.rapprfacW^^^^^  of  smoke  belching  forth  from  alnon- 
continually  approached  each  otheKil  ^  ^\'^d-storm.    These  two  clouds 

diately  between  them.  columns  of  smoke  appeared  to  ascend  imme- 

fewmilTilheSnnXw^'^^^^^^^^  t^^o  heat  suffocating.    In  a 

of  smoke  had  before  beeSn  S^i        '^^^  where  the'column 

and  the  roaring  was  distinct  ^hoarT  Of  cn^?tT]"'V''"'^  changed  to  the  southwest 
fore  they  saw  ft,  as  their  hor  Lu  was  somewW  *'^°/''"'^''^  '^^'^  ^'^^  dove]o,>ed  be- 
the  apple  orchard  to  the  west   Whc4?^^^^  intervening  hills  and 

I.O  doubt  the  cftectof  the  rolling  w  whWinH  '^'"^  seen  ascending,  it  was 

for  they  judged  its  distance  to  b^aSit  5  mZ   "  i  •  f 

would  necessitate  a  change  of  thoh  borit.^  1  '  ^^^^  circumstances 

of  he  funnel.  When  the  "cloud  was  d^sTrt  nbnnT  "*  l^^^'^'c" 
could  be  distinguished  flyinc  aroTiM    h  1t       ?i  *  ^^'-^If  l^i'^ls  oi' ,M,rh 
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and  noise  was  as  if  a  heavy  cannon  had  been  discharged  near  the  hmlding.  During  the 
S^^ctfon  which  was  almost  momentary,  the  buildings  and  everything  about  tbem 
were  envetopTd"  n  ^  whirling  masses  of  smoke,  so  thick  that  it  seemed  as  if  they 
^rouW  rave  Sen  cut  with  a  knife."  The  roar  of  the  storm  was  deafening  and  di  o^^^^^^^ 
the  noise  from  every  other  source  ;  not  even  the  crashing  and  grinding  oi  the  timbers 
of  t^e  new  house  could  be  heard,  or  the  falling  of  a  large  tree  ag^j'^^*  f 
the  log  house,  in  which,  as  I  have  before  stated,  the  family  had  resorted  for  safety 
and  where  theV  were  at  that  moment  crouching  m  anxious  expectation  of  a  terrible 
S  Sakl  Mr^Turner,  "No  pen  could  possibly  portray  the  awful  scene  or  depict  the 
ndescribable  terror  and  complete  prostration  of  our  physical  powers  during  the  short 
passa-e  of  the  storm,  but  which  seemed  to  us  an  age."  The  tunnel  now  crossed  the 
hi 'hwav  and  entered  upon  the  premises  of  Mr.  Henry  M.  Harman.  His  buildings  stood 
Kr40  rods  northeast  of  Mr.  Turner's,  and  just  south  of  the  storm's  center  The  house 
was  a  large  frame  one,  standing  100  yards  southeast  of  the  ^torm^s  c^enter  on  gTonnd 
about  20  feetlower  than  the  large  barn.  Its  size  was  24  by  2b  feet,  a^d  Ij  stories  high 
with  an  L  attached  to  the  south  side,  running  north  and  south,  16  by  30  feet,  and  of 
^me  height.  The  L  part  was  struck  on  the  west  side,  the  south  end  moving  lo  feet  to 
the  northeast,  and  the  north  end  6  feet,  before  touching  the  ground.  The  west  side 
and  roof  was  then  torn  off  and  carried  some  80  feet  beyond  the  house  and  lo  Iged  m 
the  orchard.  The  maia  part  was  not  moved  or  injured,  but  a  large  st^one  chimney 
on  the  west  end  was  cracked.  The  barn,  the  largest  and  strongest  in  the  vicinity 
48  by  63  feet,  16-foot  posts,  with  nearly  all  of  its  timbers  8  inches  square  stood  30 
yards  southeast  of  the  storm's  center,  and  70  northwest  of  the  house.  The  entire  build- 
ino-  was  moved  on  its  foundation  4  iuches  to  the  east.  It  contained  about  15  tons 
of  hay  and  grain,  besides  a  large  number  of  heavy  farming  implements.  1  he  roof  was 
completely  torn  off,  apparently  by  piecemeal,  and  scattered  along  f^J^^^^^^V^^^^^l 
a  distance  of  three  or  four  miles.  A  heavy  stone  wall,  forming  the  basement  and  the 
foundation  upon  which  the  bam  rested,  was  cracked  half  an  inch  wide  from  top 
to  bottom  on  the  west  side.  A  granary,  which  stood  .50  feet  north  of  the  house  was 
carried  due  north  and  torn  in  two,  the  eastern  half  being  scattered  along  the  track  to 
the  northeast.  In  a  grove  of  cottonwoods  which  stood  80  feet  northwest  of  the  house, 
the  trees  were  broken  or  twisted  off  from  12  to  20  feet  above  the  ground,  and  their 
tops  carried  to  the  north.  An  old  barn,  standing  half  way  between  the  house  a^d 
the  lar-re  barn,  36  by  32  feet,  and  12-foot  posts,  was  entirely  taken  away  down 
to  the  floor,  aid  the  debris  carried  to  the  northeast  and  northwest.  The  princi- 
pal part  of  the  dm-ls  of  both  barns  went  to  the  northeast,  but  sonie  portions  were 
Cml  to  the  NW.,  W.  SW.,  and  SE.  A  hen-house  and  tool-shop  60  feet  southeast  of  the 
old  barn  was  swept  clean  from  the  ground  and  the  debris  carried  to  the  north  A  sor- 
Xm  mill,  which  was  situated  20  rods  SSW.,  of  the  large  barn  was  eutirely  destroyed 
fndThe  debris  carried  to  the  northeast.  Mr.  Harman's  hired  man,  James| Baker  weigh- 
in- 160  pounds,  ran  out  of  the  large  bain  on  the  east  side,  as  the  storm  s  ruck  it.  After 
leaving  the  barn  he  was  caught  up  by  the  wind  and  carried  around  the  buildiug  by  the 
north  t"o  the  southwest,  a  distance  of  12.5  yards,  and  landed  unhurt  but  very  f^^J- 

When  Mr.  Harman  came  out  of  the  house  as  the  storm  went  by,  to  call  the  h  red 
man,  he  noticed  with  considerable  surprise,  that  Mr.  Baker  was  coming  toward  him 
from  the  direction  of  Mr.  Turner's.  Upon  questioning  him  as  to  his  whereabouts  and 
experience,  Mr.  Baker  recollected  of  coming  out  of  the  barn,  of  being  caught  up  and 
then  sefdown  again,  but  nothing  whatever  during  the  interva  .  (Diagram  No  7.) 
Two  of  Mr.  HarnTan's  sons  were  in  a  field  50  rods  southeast  of  the  haru  as  the  storm 
approached,  coming  up  hurriedly  with  a  team  and  lumber  wagon.  After  reaching 
neirlv  half  way  they  unhitched  the  team  and  turned  them  loose  secreting  themselves 
as  best  they  could.  The  horses  moved  to  the  north,  nearing  the  path  ot  the  storm, 
and  when  it  passed  both  were  stripped  of  their  harness  which  Avas  literally  torn  to 
piecel  One  of  them  was  instantly  killed  and  the  other  bled  to  death  from  ugly 
wounds  received  from  the  flying  debris.  A  scantling  4  inches  square  and  10  feet  long 
was  found  imbedded  in  the  ground  a  depth  of  3^  feet,  at  a  distance  of  45  rods  north- 
Tast  of  the  house.  The  soil  was  a  black  loam  and  rather  easily  penetrated  after  the 
tou*  h  sod  had  been  cut  through  for  2  inches.  A  large  red  board  taken  from  the  barn 
16  feet  lono-  and  1  foot  wide,  was  found  2  miles  to  the  northeast,  not  I  roken  or  split, 
ancl  the  natis  still  in  it.  Regarding  the  time  at  which  the  storm  passed  Mr.  Harman 
stated  that  he  called  his  sons  from  the  field  at  exactly  4  p.  ni.  because  of  the  unusual 
appearance  of  the  clouds  in  the  west,  but  the  tornado,  which  appeared  to  be  about 
i  miles  away,  came  on  so  rapidly  that  the  latter  could  not  reach  the  house  as  before 
stated  After  all  was  quiet  following  the  storm,  Mr.  Harman  found  that  his  clock 
had  stopT.ed  at  4.05  p.  m.  Mr.  John  J.  Swartz,  living  U  miles  south  of  the  storm's 
center ,Td  not  feel  any  strong  wind,  but  while  the  tornado  was  passing  it  blew  gently 
from  the  southwest.    After  the  storm  a  very  strong  westerly 

rain  and  hail,  prevailed  for  a  few  moments.  Toward  sundown  the  wind  changed  to 
the  north,  accompanied  with  heavy  rain,  which  lasted  nearly  all  "8^^;  ,Mr.  G.  K. 
Montgomery,  If  iniles  south  of  the  storm's  center,  experienced  a  gentle  wind  from  the 
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SrTotpo'iS  Mrit  tC^iir^''^'  ^'^^^^^^S  ^  the  time  it  was 

After  leaving  Mr  Harman's  the  funnel  reached  One  Hundred  and  Two  Elver  three 


-earth  abo  If  tlfri 'if  *  I^T  '  «f  Mr.  J.  H.  Benson.  The 

sohd  was  Mown  o,  I  ^n'^^'f  ^^^^  '^r''  r^*^*^  ^ith  broken  stone  and  pounded  down 
and  wIsuS    T^^^^^^^  '^^'^"'^1  ^'^^^'^^  deep  along  the  south  end 

Sown  throi^ohS  loTJ''^  ^'^^  •'^^"P*      t^-^  ^'■•'^^''^  of  ^liich  was 

storm's  center  hnfJn'  ^i^^T'  .  ^1^°  ^^^^  ^«8t  of  the  house  and  nearer  the 

the  nortSra  dhtrnceofsf^*^^^^^  ^"^"S  moved  off  the  foundation  to 

carrH  to  tW  north  l^O  feef    Tl     v^?  ^'^^  "^T^  ^'^^  «ff  and 

hrokeu  im  f or  n  wi^ft  ^  ^J'n  Z™^*"^  "o"^*^  ^^'^  ^^sl  of  t;he  house  was  terribly 
were  uprLSd  hTo^^^^^^  *  '  f«w  inches  to  3  feet  in  diamete^ 

Swron  tl  ;  en.T«Tin  8™'^^^^'  "ito  splinters.    The  pros- 

Tn  the  west  siL  tftl  f  wlf  ^  storm's  center  lay  pointing  to  the  north  and  east  and 

they  wertoo  W^^^  -f  \1  diameter  were  broken  off  like  pipe-stems;  where 

triKntil  the  tmiS  ^tf.  i  they  were  twisted,  always  in  a  direction  from  right 
only  the  tops  of  the  trel  3  ' «^       P'**^  dcstruct'ou 
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of  swathes  cut  in  toward  the  storm's  center  from  the  southwest  and  ^^f^^^ft^Z  ^^^l^ 
in  w  idth  from  30  to  50  feet,  and  separated  by  intervals  of  from  200  feet  to  40  rods.  The 
east  side  varied  from  80  to  180  rods  in  width,  while  the  west  side  was  at  no  place  over 
70  rods,  and  often  as  narrow  as  25  rods.    (Diagram  No.  8.)  i     i  •  i. 

When  the  storm  cloud  reached  within  H  miies  of  Barnard  to  the  northward,  which 
is  situated  on  a  considerable  eminence  east  of  the  river,  it  turned  to  the  northeast 
ao-ain,  passing  about  80  yards  northwest 
of  the  house  of  Mrs.  Sarah  Goforth.  The 
house  was  not  much  injured,  although  the 
wind  blew  very  hard  from  the  southwest. 
The  bam,  which  stood  200  feet  south  of  the 
house,  had  the  south  doors  blown  in,  and 
otherwise  considerably  damaged.  Several 
trees  in  the  orchard  north  of  the  house  were 
blown  to  the  west.  A  north  and  south  fence 
crossing  the  storm's  track  east  of  the  house 
was  thrown  inward  toward  the  center. 
From  this  point  the  storm  passed  through 
the  timber  for  three-fourths  of  a  mile  up  a 
gradual  ascent  to  the  northeast,  and  before 
passing  the  house  of  Mr.  Francis  Conliu,  li 
miles  east  of  Barnard,  it  descended  into  a 
deep  and  heavily  wooded  ravine.    In  pass- 
ing through  this  ravine  the  storm's  center 
approached  within  300  yards  of  Mr.  Conlin's 
house,  which  was  situated  on  the  high 
ground  to  the  southeast.    The  house  was 
new  and  hardly  yet  finished ;  size  16  by  30 
feet,  and  li  stories  high.    The  wind  first 
struck  it  at  the  southwest  corner  and 
moved  it  from  its  foundation  15  feet  to  the 
east,  wrenching  it  out  of  plumb  about  3 
feet ;  the  south  end  was  thrown  to  the 
east  and  the  north  end  to  the  west.  The 
fact  of  its  being  constructed  of  heavy  oak 
tiinber,  and  the  cloud  some  distance  to 
the  northwest  in  the  ravine,  no  doubt 
saved  the  house  from  total  destruction.  A 
granary  300  feet  northeast  of  the  house,  but 
nearer  the  storm's  center,  containing  260 
bushels  of  wheat,  was  completely  torn  to 
pieces,  and  all  but  50  bushels  scattered  to 
the  winds.    Wheat  was  found  the  next  day 
scattered  along  the  storm's  path  for  a  dis- 
tance of  2  miles,  and  over  a  width  of  from 
SO  to  60  feet.    A  corn  crib  standing  near 
by,  and  containing  800  bushels  of  corn  in 

the  ear,  was  also  demohshed.  The  roof  had  t  j,,  + 

not  been  found,  and  only  200  bushels  of  the  grain  were  left  upon  the  ground,  the  rest 
being  carried  along  with  the  wheat.  Between  200  and  300  chickens  were  carried  away, 
only  9  of  them  returning  after  an  expiration  of  fifteen  days.  The  bodies  of  dead 
fowls  were  found  about  the  fields  and  along  the  storm's  center  for  a  distance  ot 
2  miles  or  more,  stripped  of  their  feathers  and  badly  mangled.  Several  were 
found  hanging  by  their  heads  in  the  tops  of  trees,  and  others  were  blown  int<)  the 
hedo-e  fences.  A  large  government  wagon-box,  covered  with  about  200  pounds  ot  iron 
in  the  way  of  fastenings,  was  carried  away  from  near  the  corn-house,  and  no  portion 
of  it  afterwards  discovered.  Two  sulky  cultivators,  weighing  between  400  and  .)00 
pounds  each,  were  broken  into  pieces  and  portions  carried  to  the  east  for  a. distance 
of  one-fourth  of  a  mile.  An  old  log-house,  24  feet  square,  and  standing  60  feet  ENE. 
of  the  house,  was  only  unroofed,  the  debris  being  carried  to  the  northeast.  A  north 
and  south  hedge  fence,  east  of  the  house  40  feet,  was  completely  interwoven  on  its 
west  side  only,  with  debris.  Mr.  Bowman's  log-house,  25  rods  SSW.  of  Mr.  Conhn  s, 
and  250  yards  east  the  storm's  center,  had  its  roof  carried  off  to  the  northeast.  An  east 
and  west  hedge  fence  near  the  house  was  filled  with  debris  on  the  south  side  only. 
Before  proceeding  further  with  the  storm  track,  I  will  give  the  statements  ot  several 
gentlemen  living  in  or  near  the  town  of  Barnard  concerning  their  experience  and 
observations  upon  the  passage  of  the  tornado.  ,^      ^        ,  • 

The  opportunities  for  making  quiet  and  reliable  observations  upon  the  atmospheric 
conditions  of  the  approaching  storm  were  much  better  where  the  observer  was  re- 
moved a  mile  or  so  from  the  storm's  path  than  where  he  was  withm  the  immediate 
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°f       f""      monster,  as  under  the  latter  condition  he  would  he  comioellerl 

Bear  stated  that  the  29tli  was  a  day  of  unusual  warmth^  the  a?r  tJhe  forenoTri 
was  clear  and  the  wind  quite  brisk  from  the  south,  from  wWch  po^t  t  had  S 

from^  tf e  smX'n^^  fT'  "  ^'^^^''^  ^^P  in  the  west  wind  etiS 

liom  the  south  and  the  air  growing  more  close.  At  3  p.  m  a  very  dark  a  irl  II  en  w 
cloud  was  seen  looming  up  from  the  nort.hwest  horizon,^lo"king  7s  if  it  mT^ht  brin  J 
m  a  short  time  torrents  of  rain,  while  at  the  same  time  a  decideX  di^ren^  Houd  wnf 
observed  rising  mthe  southwest,  like  smoke  from  a  burning  buTldln-  OT^^^ 
some  large  straw-stack.  The  latter  cloud  rose  much  iSf-e  rapid 
one,  and  was  continually  in  commotion.  By  the  time  tLTwo  cloTds  had  to  afl  n^n^r 
ances,  reached  each  other  (and  at  the  same  time  moved  uerrer  thfcitvUhe  ciE  n^^ 
smoke  proved  to  be  a  well  developed  tornado,  having  the  tbrm  of  a  wttSout  Tsef 
douS  tXTef  A  '^^'^"^  ""'"^         t«       playing  about  ir^e  wWri 

XmategXJfTt  TnTcot^r wLStilf f  ^^'^^  ^recipitatioVceased, 
horizon  selmed  tot^iW  w  ?h  S^^^^  and  the  whole 

fore  the  funnel  annparerl  Tn  oii^r,+  +  T '  '^^F'^'^^'^'^ing  masses,  but  breaking  away  be- 
which  causeS  first  rain  an  1  hni   tJlfr*^  T""*^'  ^^*f "       ^^^''^  hSd  passed, 

a  clear  sky,  wK  ca^se^^^^^^  appeared  by  itself  surrounded  by  almost 

minutes  a  se^oncl  but  smileSiSl  f  scene.    Then  iu  a  few 

moving  parX^with  it  W  .o^^^^^  appeared  about  a  mile  iu  rear  of  the  former,  and 
bebouSding  a?inT  flrS  Sslo  then  ^'T,  TJ^^l^^ge  funnel  seemed  to 

contrary  to'the  sun,S  asTt^drern^ier  t^lin^i'i  •'''"^•^  distinguish  that  it  whirled 
of  the  funnel.  For'  about  a^  horn-  after  i^^fsS  ^  TC  Ti^T^  l^^.'"* 
mg  wind,  but  a  constant  interchono-Anf  w  n   i     1 1  ^^'^^  prevail- 

up  a  strong  wind  from  the  ^nn/S^  '^^'^  currents,  after  which  there  came 
hail.  TheilTof  ra  u  waseLeecU^^^^^^^  '-^"^^^^^^'^  hy  raiu  and 

an  hour  it  appeared  tl  be  clerr  "^,  ^^  o ,? .T^', '  ^^'^  ^^'^  ^"^^^^  ^^^^'^  ^'hi^^-  In  lialf 
far  before  he  enco„Sered  He  had  not  gone 

lightning  and  the  hea^LsfpLL  of  tlu.  dor  tbn^^^T^^^^^         *V  ^^i^P''^  of 
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Dr  Tames  W  Heath,  of  Barnard,  watched  the  storm  from  his  residence,  which  stood 
on  abouTthe  hiS%ou^  the  town,  and  from  which  the  surrounding  country 
CouW  be  viewSr  miis.  Thursday  morning,  the  day  of  the  storm,  opened  bright 
and  clear  w  Ih  a  so^hcrly  wind,  but  the  air  close,  as  if  heavily  ladened  with  moist- 
ure Sin  the  X  it  began  to  cloud  np  in  the  southwest  and  northwest, 
wTth  w^^d  from  the  southwest,  and'very  hot.  The  cloud  in  the  southwest  looked  like 
^okraTcencZ- from  a  burning  building,  the  rising  column  vibrating  from  side  to 
skle  rfaTw  minutes  this  vibrating  column,  as  it  drew  nearer,  proved  to  beiunnol- 
hSed  after  Th^pattern  of  a  water  Jout.  This  was  beween  3  and  4  p  in  and  the 
wind  southerly;  a  few  miles  west  of  Barnard  it  was  from  ^^^/J^"  .^te 
massed  the  town  at  4  p.  m. ;  could  hear  heavy  roariug  for  a  distance  ot  4  miles,  and 
ree  th6  funne7rise  and^  As  it  came  down  to  the  ground  it  would  spread  out  on  . 
Te  surficeTo  ^wid^h  of  several  rods,  remain  quivering  and  t->«t}°Sf«^f^;f/^>:^^^^^^ 
+wn  then  rise  and  contract  to  a  diameter  of  about  4  teet,  not  lifting  itself  directly 
up  but  slowly  gliiS  upward  in  a  wavy  motion  from  right  to  left,  consequent  upon 
t^^^  rurushing  of  warm  air  from  the  south  There  was  no  ram  or  Xi,^-^:u^^! i!ry 
nado,  but  it  fell  about  ten  minutes  thereafter,  with  a  westerid-wind.  The  hail  ^  jery 
farge  and  scattering,  some  of  them  the  size  of  a  man's  fist.  They  were  also  Bfrangely 
shaped,  some  oblong,  some  flat  like  a  saucer,  and  some  nearly  round  and  covered  with 
cone-shaped  crysoafs'half  an  inch  long.  The  doctor  stated  that  a  smaller  fni^ne  was 
seen  to  accompany  the  larger  one  in  what  appeared  to  be  a  Parallel  Path  but  situated 
about  two  miles  to  the  north  of  it  and  beyond  the  divide  between  One  Hundred  and 
Two  River  and  White  Cloud  Creek.  It  continued  m  view  for  only  a  short  (^istauce, 
when  it  was  lost  in  the  timber.  About  dark  a  second  storm  of  ram,  and  small,  thick 
hail  set  in,  continuing  for  an  hour.  -,  ^     .,       ^  ^  ^  ™> 

Mr  Jos  H.  Blao-c,  3i  miles  southeast  of  Barnard,  and  1  mile  east  of  storm  s  center, 
stated  that  the  to?iiado  passed  his  house  a  little  after  4  p.  m  Before  it  came,  he  saw 
clouds  in  the  southwest  and  northwest,  but  entirely  difterent  m  appearance  ;  the  for- 
mer were  dusty  and  smoky,  and  in  great  commotion,  while  the  latter  were  smooth,  dark, 
and  heavy.  The  wind  at  this  time  was  in  the  southwest,  and  m  about  ten  minutes, 
as  the  clouds  approached  nearer,  currents  of  air  were  distinguished  moving  trom  the 
northwest  and  southwest.  The  southwest  clouds  were  the  highest  and  moved  the 
most  rapidly.  After  the  funnel  formed  it  was  noticed  that  no  objects  were  drawn  into 
it  from  the  northwest,  but  only  from  the  south  or  southwest.  Preceding  and  during 
the  passage  of  the  tornado,  only  southerly  winds  were  experieiiced,  but  afterward 
had  a  westerly  wind  with  rain  and  hail.  Did  not  see  any  lightnmg  m  the  funnel,  or 
hear  any  thunder  during  its  passage.  There  was  a  severe  thunder-storm  between  2 
and  3  p.  m.,  three  miles  northeast  of  Barnard ;  team  killed  by  lightning. 

Mr  Alfred  Ulraan,  1  mile  west  of  the  storm's  center,  and  2i  miles  west-southwest  ot 
Barnard,  stated  that  before  the  tornado  had  a  hot  wind  from  the  southwest,  changing 
to  south  as  the  funnel  passed,  followed  in  about  tea  minutes  by  very  large  hail  and 
laro-e  scattering  drops  of  rain ;  wind  northwest.  It  slacked  up  soon,  and  became 
almost  calm,  continuing  so  for  half  an  hour,  when  there  came  up  a  dash  ot  wind 
from  the  southwest.  Mr.  Ulman  was  out  in  the  field  plowing,  when  his  attention 
was  drawn  to  a  startling  appearance  in  the  southwest,  unlike  any  cloud  forination  he 
had  ever  seen,  and  in  direct  contrast  to  the  northwest  cloud,  which  looked  like  all 
storm  clouds  previously  seen.  The  former  resembled  a  column  of  smoke  m  great  com- 
motion, dusty  masses  tumbling  about  in  the  greatest  confusion.  The  cloud  above 
the  funnel  was  hght  and  fleecy,  and  looked  as  if  the  sun  was  shining  throughout  it. 

Mr  William  Barringer,  3i  miles  southeast  of  Barnard,  and  three-quarters  of  a  mile 
east  of  the  storm's  center,  could  easily  distinguish  that  the  funnel  revolved  contrary 
to  the  hands  of  a  watch.  While  the  tornado  was  passing,  the  wind  from  the  southwest 
blew  sufficiently  strong  to  prostrate  trees  and  fences,  all  of  which  were  carried  to  the 
northeast.  After  the  storm,  there  was  rain  with  a  southwest  wind,  but  no  hail.  1  wo 
miles  east  of  his  place,  the  southwest  wind  was  still  strong  enough  to  demolish 

^^Mr.^'G.  W.  Campbell,  2  miles  south  of  Barnard,  and  half  a  mile  southeast  of  the 
storm's  ceuter,  stated  that  a  strong  southwest  wind,  which  prevailed  during  the  tor- 
nado, blew  down  one-fourth  of  a  mile  of  north  and  south  fences  to  the  east.  A  piece 
of  boxing  8  feet  long  was  found  near  his  house,  carried  from  Mr.  Harman's,  2i  miles  to 
the  southwest.  ,       ,  ,  ^       ^  -i 

Mr.  George  Simons,  2i  miles  east-southeast  of  Barnard,  and  three-quarters  ot  a  mile 
sfiuth  of  the  storm's  center,  was  first  attracted  to  the  presence  of  the  storm  by  shingles, 
broken  pieces  of  timber,  limbs  of  trees,  clothing,  and  leaves  falling  down  m  circles  m 
his  yard,  there  being  at  the  time  a  gentle  wind  from  the  southwest.  It  did  uot  ram 
or  hail  during  the  day,  but  was  very  threatening  in  the  west  the  entire  afternoon, 
which  was  followed  during  the  evening  by  a  light  shower  of  rain,  with  the  wmd  from 
the  south.  ■  ,  ■■   ,^        -1        ii  <r 

Mr.  George  H.  Moore,  3  miles  east-northeast  of  Barnard,  and  half  a  mile  north  ot 
the  storm's  center,  stated  that  while  the  tornado  was  passing  he  felt  a  strong  wmd 
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S^SS:Lc^lS>^iS^  carrying 


N 


rnnc  wst  Tt?elK^"ctC  lo%ted ^^^^^^^^  three-fourths  of  a 
tornado  was  passi^    wLroTOoXl.tm     Jl^'^*         from  the  southwest  while  the 

Mr.  W.  H.  MoGui?e  tifrPP  m,?^f      i™  *°       liortheast  raiu  and  hail  fell, 
^est  of  the  strmSte^  rcZt^^^^^^^^     X"^'^?  northeast  of  Barnard,  and  half  a  mile 
hut  while  it  wa™sL!  seemed  ?J  1, W  f  was  from  the  south  before  the  storm, 

wind  changed  to  the  west    About  3  n^  ?n  direction.    After  the  tornado  the 

west  and  move  around  to  the  nm  tl,  J«'  f  i  ^-     •  J-^^e  in  the  south- 

preached  the  Platte  Rivei^  S  miles  to  ihl  j^.t  T''  P'''''*''  Barnard  first,  and  as  it  .ap- 
persons  feeling  certain  thkt  W  wis  com'n  ^^^^  ^^^^"^ 

the  smaller  fuimel  was  seen  to  devi^fffivS  *°  position 

one,  which  immediately  Cvecirto'^^^^^^^  its  course  and  bend  townr.Is  th.!  Luo-er 
peared  from  view,  drawiurun  if?+*n  V,  "^^"^  the  smaller  fnnuel  instanl  ly  disap- 
whirl  with  the  largS  oTe  *'   ^    '*'''^  into  the  surrounding  clouds  and  n.iugiing  its 


J 
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Mr  Thomas  M.  Jobe,  3i  miles  northeast  of  Barnard,  experienced  a  strong  wind  from 
the  southwest  while  the  tornado  was  passing.  There  was  no  damage  done.  Very 
large  hail  fell  a  few  minutes  after  the  funnel  passed.    Roaring  was  distinctly  heard. 

Mr.  James  Trother,  2  miles  north  of  Barnard,  did  not  ieel  the  influence  of  the  storm. 
Heard  the  roaring  and  could  see  the  funnel,  about  4  miles  distant,  the  dehns  flying 
about  in  it.    Had  rain  and  hail  with  a  northwest  wind  after  the  tornado  passed. 

Mr  P  G  Brifo-8  2i  miles  southeast  of  Barnard  and  half  a  mile  east  ot  the  storm  s 
center,  had"  sixTpple  trees  blown  down  to  the  east  and  southeast  and  a  quarter  of  a 
mile  of  north  and  south  fence  carried  in  the  same  direction.  .   -,      ^,    ^  i 

Mr  W  H  Elliott,  photographer  at  Barnard  saw  from  his  gallery  window  the  funnel 
when  about  2  miles  to  the  south.  It  was  very  regular  in  shape  and  of  the  form  ot  a 
balloon,  gyrating  contrary  to  the  hands  of  a  watch  and  filled  with  flying  deiriS,  which 
seemed  to  be  thrown  out  only  at  the  top.  While  the  tornado  was  passing  the  air 
was  quite  still,  now  and  then  large  hailstones  falUng  to  the  ground.    One  near 


the  flour-mill  weighed  seven  ounces  and  several  were  picked  up  m  the  street  weighing 
from  three  to  four  ounces.  They  were  in  appearance  quite  smooth  and  flattened  at 
both  ends  like  an  apple.  After  the  tornado  passed  the  wind  blew  very  strong  trom 
the  southeast,  and  in  about  one  hour  a  very  heavy  storm  of  wind,  ram  and  hail  came 
from  the  west  which  continued  far  into  the  night.  -,        ,  +t. 

In  connection  with  giving  in  writing  the  positions,  observations  and  eflects  ot  the 
storm  at  many  places  in  the  vicinity  of  Barnard,  I  have  prepared  a  map  showing  more 
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distinctly  tlian  by  words  the  directions  of  the  wind  during  and  after  the  storm  at 
the  several  places.  The  a^rrows  show  the  direction  of  the  movement  of  the  wind  and 
the  figures  indicate  the  time  at  which  the  direction  was  observed,  No.  1  during  the 
storm,  and  No.  2  after  it  had  passed.  The  large  arrow  shows  the  center  of  thl  storm's 
Jfnn  the  cu'cks  about  it  the  path  of  greatest  destruction,  which  represents  a  sec- 

tion ot  the  latter  throngh  the  heavy  timber  lining  the  banks  of  One  Hundred  and 
l^l7^l^Z?'  f 1  tf'K''^  ^^^^^rcl    The  small  arrows  within  the  circles  indicate 

the  direction  m  which  the  trees  were  thrown.    (Diagram  No  10  ) 

+."^ftf'7'''^       i^'*';1PS°'i.°f  of       f"ii"el  from  Mr/Conlins,  we  pass  on 

to  the  honse  of  Mr.  C.  C.  Eobmson,  but  occupied  at  the  time  by  Mr.  Guilford  Rich- 
ards. The  building  stood  on  high  ground,  above  the  edge  of  the  timber  overlookTng 
Loug  Branch  Creek  to  the  east,  and  750  yards  south  of  the  center  of  the  storm.  S 
16  by  26  feet  and  U  stones  high.    The  storm  struck  the  west  side  of  the  house  first 

U  fi'^f^n^f ^?"'.i  °^  ^  '''^      P-  ™n  .  ^*  ^^f*°'^  from  *he  foundation,  and  caS 

It  first  20  feet  to  the  east,_then  40  feet  to  the  northeast,  then  again  30  feet  furth^  in 
the  same  direction,  when  it  broke  to  pieces  and  was  scattered  along  the  track  through 


tbe  timber  for  a  distance  of  about  3  miles.    The  barn,  100  yards  north-northeast  of 

ln  A^1't^al^*^^T/n?J^"^*•'        "°/!^^?  broke^o^pfecrs  andl^^^^^^^^^^^ 

amng  tue  track.    The  northeast  corner  of  the  building  was  moved  1  foot  to  the  north 

tit  ^  TcoXrn^  '^'f  ""^^^'Y"^  *°       ^'^^^^'^  ^^-^^  carried  off  to  tt 

half  to™  dow?f  n  T^^  °^Pf  ''"^  standing  northwest  of  the  house  50  yards  was 
house  wL  bCn  ^l??'".^^  *°  ^  •'^"'1  f^'^ce  northwest  of  the 

was  blown  ,  nw?.  ^^l]  ^°  ^^'if  ^s*'  and  an  east  and  west  fence  northeast  of  the  house 
JoundsTud  sCb-l^n^^^  ^.'""^H  «""i^'ator,  weighing  between  400  and  500 

rmne  to  the  f  «tf  ^theast  of  the  house  50  yardi,  was  carried  one-fourth  of 

40^ocls  to  the  east  ..H  P'f        A  stove  was  carried  out  of  the  house 

w  rocis  to  tne  east  and  destroyed.    A  lumber-wagon  standin---  in  the  shod  'itticbed  «n 
the  barn  was  carried  75  yards  to  the  north  with  very  litt  e  injnn  0^ 
Sunl  s  fiUeTw'^.?  southeast  and  torn  to  pieces.    Two  1    n     h-Zb  nmS 

trunks  filled  wit  1  clothing  were  carried  one-fourth  of  a  mile  c:isl  i.ih.  1  h,^voo  s  com- 

tie  tlles'Tomioft?'  ^^^^     ^^^•'"^^  ^"^^^  scatkrod        ;        ,r  .'irof 

the  trees ,  some  of  the  garments  were  carried  2miles  east  to  the  I'l.-.llo  b'iv,-,-  (),  o  sill 
of  the  house,  10  inches  square  and  16  feet  lopg,  was  carried  40  <  s  „  s  '  S  'vera 
school  books  were  found  near  the  Platte  River,  2  miles  east.   (Diagmm  No.  11. )  A  bed 
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vran  fouud  slightly  injured  a  half  mile  to  the  east,  anil  a  dog  was  carried  1  mile 
in  the  same  direction  without  apparent  injury.  Mr.  Richards  stated  that  he  saw 
the  cloud  when  about  1  mile  distant  to  the  west,  its  tox)  being  filled  with  flying 
debris,  but  near  the  bottom  it  was  so  intensely  black  that  he  could  not  distinguish  any 
objects  within.  The  cloud  had  the  appearance  of  an  elephant's  trunk,  looked  to 
be  about  100  yards  wide  at  the  top  and  30  yards  at  the  bottom.  Could  easily  dis- 
cern that  it  was  whirling  and  that  the  movement  was  against  the  sun.  There  was 
no  lightning  in  the  funnel,  but  the  roaring  was  terrible,  almost  shaking  the  earth. 
Some  rain  and  hail  fell  as  the  tornado  passed,  but  the  largest  quantity  fell  some  min- 
utes later.  The  wind  was  blowing  towards  the  funnel  as  it  came  up  and  for  a  few 
minutes  thereafter,  when  it  changed  to  the  northwest,  with  raiu  and  hail,  cooling 
the  atmosphere  considerably.  The  width  of  the  path  of  greatest  destruction  was  125 
yards,  but  damage  was  committed  upon  trees  and  fences  one-fourth  of  a  mile  to  the 
south  of  the  storm's  center,  and  about  40  rods  north. 

Mr.  James  Worley,  250  yards  northwest  of  Mr.  Richards's  and  75  yards  north  of  the 
storm's  center  occupied  a  house  16  feet  square,  with  an  L  on  the  north  end  8  by  10 
feet.  The  latter  was  moved  2  inches  to  the  west.  A  hedge  running  north  and  south 
along  the  road  and  to  the  south  of  the  house  was  filled  with  dvoris  on  its  west  side 
only.  A  corn-crib  and  hay-roof  barn,  60  feet  north  of  the  house,  were  partly  blown 
down  to  the  west,  but  ouly  the  hay  was  carried  away.  Several  oak  trees  southeast 
of  the  house  had  some  of  the  limbs  twisted  about  their  trunks  in  a  circle  from  the 
east  by  north  to  the  west. 

At  Mr.  J.  W.  Thompson's,  1  mile  east  of  Mr.  Richards's  and  south  of  the  storm's  center, 
a  smoke-house  and  a  few  fruit  trees  were  blown  down  to  the  east.  This  occurred 
while  the  funnel  was  nearly  100  feet  above  the  ground. 

Mr.  Sanford  Rhodes,  one-fourth  of  a  mile  northeast  of  Mr.  Richards's  and  west  of  the 
storm's  center,  whose  house  stood  considerably  below  thelatter's,  in  the  heavy  timber 
of  Long  Branch  Creek  and  three-fourths  of  a  mile  west  of  the  creek,  had  the  roof 
taken  off  from  the  kitchen  which  was  attached  to  the  west  end  of  the  house,  and 
the  deh-is  carried  to  the  northeast.  All  of  the  fencing  about  the  house  was  carried 
in  the  same  direction. 

Mr.  Richards's  hause  was  the  last  one  destroyed  by  the  tornado,  it  lifting  from  the 
ground  immediately  thereafter,  sweeping  through  the  tops  of  the  dense  timber  lining 
the  wide  ravine  of  Long  Branch  Creek.  The  funnel  clottd  passed  south  of  Mr.  Rhodes's 
house  about  20  rods,  and  tore  down  the  timber  for  a  width  of  110  yards  in  the  worst  of 
its  path,  but  some  trees  were  prostrated  over  a  width  of  one-fourth  of  a  mile.  It  was 
plainly  evident,  from  the  manner  of  the  destruction,  that  the  funnel  did  not  reach  the 
surface  while  in  the  timber,  for  the  trees  were  generally  broken  oft' or  twisted  at  a  height 
of  from  10  to  30  feet  above  the  ground.  Many  had  only  their  tops  whipped  off,  or  limbs 
twisted  about  their  body.  A  few  were  pulled  up  by  the  roots.  This  destruction  was 
only  continued  for  about  half  a  mile,  when  the  funnel  rose  entirely  above  the  tim- 
ber in  the  deepest  i^art  of  the  ravine  (150  feet  below  Mr.  Richards's  in  a  gradual  de- 
scent), passing  over  the  houses  of  Messrs.  Kinsey  and  Mercer  without  doing  the  least 
damage,  and  over  a  succession  of  densely  wooded  ravines  to  the  Platte  River,  a  dis- 
tance of  If  miles. 

Mr.  David  Freeman,  half  a  mile  east  of  the  Platte  River,  stated  that  the  funnel 
passed  above  the  ground  to  the  south  of  him,  doing  no  dau)age  except  prostrating  a 
few  trees  in  his  orchard.    The  wind  was  strong  from  the  southwest. 

Mr.  James  Groves,  2^  miles  east  of  the  Platte  River  and  2  miles  northeast  of  Guil- 
ford, on  the  high  prairie,  stated  that  the  tornado  passed  over  his  house  with  a  terrible 
roaring,  rushing  noise,  but  it  was  so  high  that  it  did  no  damage,  althoitgh  the  wind 
blew  very  strong  from  the  southwest  iu  the  wake  of  the  cloud.  Could  distinguish 
deiris  flying  about  in  it,  but  the  cloud  had  not  a  well  defined  funnel  form,  as  it  ap- 
peared to  be  losing  its  identity  in  the  dark  masses  of  overhanging  clouds.  Mr.  Groves's 
position  upon  the  high  prairie  was  such  that  ho  could  see  a  distance  of  10  miles,  and 
afterthe  tornadohadpassedhim  he  watched  it  until  itwaslost  from  view,  during  which 
time  it  did  not  descend  to  the  ground  or  make  any  dips  downward,  nor  had  he  heard 
of  its  doing  so  beyond  that  point.  The  funnel  alter  leaving  Mr.  Conlins  turned  due 
east  to  Mr.  Richards's,  where  after  lifting  .from  the  ground  it  gradually  resumed  its 
northeast  course,  passing  1^  miles  northwest  of  Guilford. 

Mr.  W.  H.  Stevens,  of  Guilford,  stated  that  the  storm  passed  his  place  about  5  p.  m. 
Could  see  that  the  cloud  was  funnel-shaped,  and  heard  the  roaring  distinctly.  Ditr- 
ing  its  passage  there  was  a  strong  wind  from  the  southwest  which  blew  down  some 
fences  and  the  tops  from  several  trees,  but  did  not  endanger  the  buildings.  After 
the  funnel  had  passed  about  five  minutes,  raiu  and  hail  fell  with  a  westerly  wind, 
lasting  for  twenty  minutes.  The  precipitation  was  not  heavy,  but  the  hail  was  un- 
usually large,  and  like  rough  chunks  of  ice. 

Mr.  H.  Craig,  li  miles  north  of  Guilford,  stated  that  the  funnel  passed  along  above 
the  ground,  a  short  distance  north  of  him.  Twenty  small  shade  and  fruit  trees  near 
the  house  were  blown  down  by  a  strong  southwest  wind,  but  no  damage  was  done  to 
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tlie  house.  One  mile  of  fence  was  prostrated  ;  that  which  ran  north  and  south  was 
carried  to  the  east,  while  that  ruuniug  east  and  west  was  blown  to  the  north.  The 
heaviest  wind  lasted  about  lifteen  minutes.  The  storm  cloud  did  not  seem  to  be  mov- 
ing very  rapidly,  nor  was  its  funnel  shape  very  well  defined,  but  the  roaring  wa8 
exceedingly  heavy. 

Mr.  James  O'Donnell,  2  miles  southwest  of  Conception,  3^  miles  north-northeast  of 
Guilford,  and  IJ  miles  north  of  the  course  of  the  tornado,  stated  that  a  rain  and  hail 
storm,  with  a  strong  north  wind,  prevailed  at  his  house  about  5  p.  m.,  the  raiu  con- 
tinuing at  intervals  for  one  and  a  half  hours.  The  hail  was  unusually  large  and 
broke  all  of  the  windows  on  the  north  ex]30sure.  Did  not  see  any  funnel-shaped 
cloud,  or  hear  of  any  destruction  in  his  vicinity,  but  at  Conception  there  was  a  heavy 
storm  of  raiu  and  hail  from  the  north,  soon  after  5  p.  m. 

This  completes  the  investigation  of  the  Barnard  tornado,  which  lost  its  identity  as 
such  after  xjassing  Mr.  James  Groves's,  situated  half  way  between  Guilford  and  Con- 
ception, who  watched  it,  as  before  stated,  for  a  distance  of  10  miles  to  the  east  of  him. 
It  gradually  disappeared  in  the  clouds,  losing  its  funnel  form,  but  the  rain  and  hail, 
with  which  it  first  made  its  appearance,  still  continued,  which  fact  would  carry  the 
storm  about  5  miles  into  the  northwestern  coiner  of  Gentry  County  and  possibly  into 
the  southern  portion  of  Worth  County. 

The  distance  traversed  by  the  tornado  from  the  Nodaway  River,  between  Andrew 
and  Holt  Counties,  to  the  northwestern  corner  of  Gentry  County,  including  some 
irregularities  in  its  course,  was  about  36  miles.  The  time  occupied  in  making  this 
distance  could  not  easily  be  determined,  as  many  persons  in  the  course  of  the  storm 
had  no  clocks,  and  those  who  had  considered  the  time  of  no  importance,  or  were  so 
frightened  that  they  were  at  their  wits'  end  to  jirovide  means  of  safety  for  life  and 
property.  Throughout  the  whole  track  of  the  storm,  as  far  as  obtaining  information 
was  concerned,  the  people  knew  the  least  of  anything  with  reference  to  the  important 
element  of  time.  However,  placing  the  time  of  the  funnel's  starting  at  Nodaway 
River  at  3.30  p.  m.  (which  by  reference  to  the  reports  in  that  vicinity  it  will  be  seen 
can  be  considered  a  safe  judgment),  and  the  time  of  reaching  the  Gentry  County  line 
at  5.10  p.  m.,  the  velocity  of  progression  would  be  1  mile  in  2.8  minutes,  or  about  21 
miles  per  hour.  The  course  of  the  storm  from  the  Nodaway  River  to  the  northern 
boundary  of  Andrew  County  was  due  northeast ;  here  it  turned  to  the  east  for  about  1 
mile,  resuming  again  its  northeastern  course  until  it  reached  One  Hundred  and  Two 
River,  when  it  turned  to  the  north-northeast  for  three  fourths  of  a  mile,  then  east 
again  1  mile  to  near  Long  Branch  Creek,  continuing  thereafter  without  deviation  to 
the  northeast  throughout  the  remainder  of  its  course. 


GENTRY  COUNTY  TORNADO. 

This  storm,  which  proved  to  be  very  destructive  for  a  short  distance,  did  not  come 
under  my  notice  iintil  I  had  completed  every  preparation,  even  to  purchasing  a  ticket, 
to  leave  the  northern  counties  of  Missouri.  Although  I  had  made  diligent  inquiry 
during  my  stay  at  Barnard  and  vicinity  respecting  the  occurrence  of  storms  in  the 
neighboring  counties,  no  intimation  of  this  disturbance  came  to  hand.  I  had  received 
considerable  information  while  investigating  the  "Barnard  tornado"  concerning  a 
severe  storm  of  wind,  rain  and  hail  during  the  30th,  between  9  and  10  p.  m.,  which 
passed  through  portions  of  Nodaway  and  Andrew  Counties  from  the  northwest,  causing 
a  large  destruction  of  property.  AH  people  spoke  of  it  as  a  straight  wind,  and  did  not 
mention,  or  leave  room  for  inference,  that  it  had  developed  into  a  tornado  in  Gentry 
County  to  the  east.  My  first  definite  information  was  received  from  Mr.  E.  V.  Leonard, 
of  Island  City,  Gentry  County,  who  drove  into  Barnard  just  as  I  was  leaving.  Hear- 
ing of  his  arrival,  and  hoping  that  he  might  give  me  some  valuable  facts  from  that 
section,  I  hastened  to  confer  with  him,  and  tound,  to  my  surprise,  that  a  so-called 
tornado  had  commenced  its  ravages  near  the  headwaters  of  Islaud  Creek,  about  4  miles 
west  of  Island  City.  Taking  this  fact  in  connection  with  the  many  re])orts  of  a  heavy 
storm  of  wind  and  rain  between  Island  City  and  Barnard  that  I  had  received,  tho 
development  of  the  tornado  seemed  much  more  clearly  defined  and  I  therefore  made 
preparations  to  obtain  the  best  information  available.  ' 

Mr.  W.  H.  Elliah,  of  Barnard,  stated  that  on  the  eve  of  tho  30th,  between  9  and 
10  o'clock,  the  town  was  visited  by  a  very  hard  rain  and  some  hail  from  the  north- 
west.   Wind  was  very  strong,  but  did  no  damage  within  city  limits. 

Dr.  Joseph  Heath,  of  Barnard,  stated,  on  May  30th,  the  day  of  tlu>  Kansas  storms,  it 
was  very  hot  but  clear  duriug  the  forenoon,  with  a  sonthcily  wind.  Allcr  dinner  il, 
began  clouding  up  in  the  west,  and  about  9.30  p.  m.  an  oxcct'din-ly  hv.wy  wind  and 
rain  storm  came  from  the  northwest,  continuing  all  niglii,  wasliing  nw  ii y  bridges, 
flooding  fields,  and  doing  great  damage  to  [u-operty.  Tho  wind  blcxv  violcnily  from 
tho  northwest  for  about  20  minutes,  during  which  time  miuli  of  (ho  dcsliiu  tion  oc- 
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n™r\lfZm^i,ttSTh^!:^J;Vr{  dMt„,ctlve      »  short  di.tooe,  did  ™t  come 

of  Islaud  City  Gentry  Coimtii^^^^^^^  '"•'^"^^^'^  ^^"^       ^-  ^-  Leonard, 

lOtfc.oTk.ae'SltCL^S^h^,"  ^^^^   "i"  30th,  between  9  and 

west,    wiud  was  "erTTtron,.  t.  <1H  S  ,»■'"'  f""  "»«''• 

Dr  Josenh  TTen+1.  ffi^   ^'  J»"V\'       ditoiaKO  within  city  iin  ts. 
wi,  ierTC  W  elear  doS  h^^^^^    °"  '^VMK  the  ,1.,.?  of  the  Ka,„.™  storms,  it 
hegan  clL,ll„g?pt  tVe  wml  S,d S":? W,!";,,''  «»'*>'°'I.' 5"!<1.,  AI1«  di.iue;  it 

«>e  noShwestVor  „hr^#rn:;tT*.°r.W^i  J^^^^^^^^^ 
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curred.  The  bail  was  large  in  size  and  qnantity,  and  struck  like  rocks  against  the 
houses,  breaking  all  the  windows  on  the  north  and  west  exposures. 

Mr.  H.  Craig,  1^  miles  north  of  Guilford  and  T-J  northeast  of  Island  City,  reported 
occasional  showers  nearly  all  day,  but  no  heavy  wind  or  rain. 

Mr.  John  H.  Moore,  3  miles  ENE.  of  Barnard  and  11  milesiaorthwest  of  Island  City, 
exiierienced  a  heavy  rain  and  hail  storm  between  8  and  9  p.  m.  from  the  WNW.,  con- 
tinuing for  about  one  hour.  Considerable  timber  was  blown  down  and  much  dam- 
age done  to  fences.  The  hail  was  in  larger  quantities  than  on  the  29th,  but  much 
smaller. 

Mr.  Thomas  M.  Jobe,  3J  miles  northeast  of  Barnard,  experienced  a  very  heavy  storm 
of  wind  and  rain  about  9  p.  m.  from  the  northwest.  It  blew  down  some  fencing,  but 
three-fourths  of  a  mile  to  the  southeast,  on  Long  Branch  Creek,  the  timber  was  fear- 
fully demolished. 

Mr.  James  Protten,  2  miles  north  of  Barnard,  stated  that  about  9  p.  m.  there  fell 
the  heaviest  rain  for  many  years,  considerable  hail,  but  small.  The  wind  blew  exceed- 
ingly strong,  first  from  the  west  and  then  from  the  northwest.  Storm  continued  for 
five  hours.  Five  trees  in  the  southeast  corner  of  his  orchard  were  torn  uj)  by  the 
roots  and  carried  for  several  rods  to  the  southeast. 

Eev.  Samuel  Huffman,  of  Savannah,  Andrew  County,  stated  that  it  rained  during 
the  morning,  but  cleared  ofl'  in  the  afternoon  and  remained  pleasant.  No  storm  in  the 
evening,  but  warm  southerly  winds. 

Mr.  "William  Kaucher,  at  Oregon,  Holt  County,  reported  strong  southerly  winds  dur- 
ing the  forenoon,  with  light  rains  at  10  a.  m.,  and  a  very  heavy  thunder  storm,  wind 
changing  to  west  from  7.30  to  9.30  p.  m.  Hail  commenced  at  8  p.m.  and  ended  at 
8.20  p.  m. ;  precipitation  during  last  storm,  1.51  inches. 

Mr.  Joseph  O'Donnell,  3  miles  west  of  Concei)tiou,  in  Nodaway  County,  experienced 
a  heavy  rain  storm  from  the  northwest,  but  no  hail;  wind  very  strong,  but  no  damage 
done. 

These  reports  furnish  indubitable  evidence,  that  preceding  the  tornado  formation 
and  for  a  distance  westward  to  the  Missouri  River,  there  prevailed  an  unusual  storm 
of  wind,  rain  and  hail.  In  the  neighborhood  of  the  towns  of  Guilford,  Barnard, 
Maryville  and  Mahan,  north  of  Andrew  County,  it  came  from  the  northwest  and 
was  the  heaviest,  while  at  the  towns  of  Fon-est  City,  Oregon,  and  Fillimon  to  the 
southward,  the  storm  was  not  so  heavy,  and  came  more  from  the  WSW.  and  SW. 
At  Savannah  and  Saint  Jo,  still  further  soutb,  no  rain  fell  at  the  hours  previously 
mentioned,  but  the  weather  was  fair  and  warm ;  southerly  winds  prevailed.  At  Saint 
Jo  a  very  heavy  storm  of  rain  and  hail  from  the  west  occurred  during  the  middle  of 
the  day,  but  it  cleared  away  before  evening,  wind  changing  to  the  south.  With  these 
peculiar  and  characteristic  conditions  north  and  south  and  just  westward  of  Island 
City,  we  may  safely  connect  the  subsequent  development  of  the  tornado  in  question, 
which  first  appeared  near  the  source  of  the  western  branch  of  Island  Creek,  and 
passed  ENE.,  crossing  the  northern  branch  2i  miles  north  of  Island  City,  demolishing 
the  small  house  of  a  herder  on  the  open  prairie  and  uprooting  several  apple  trees  on 
the  farm  of  Elliott  Rose,  half  a  mile  further  east.  No  lightning  attended  the  cloud 
here,  or  was  reported  as  seen  at  any  other  point  in  its  course.  Rain  and  hail  fell  a 
few  minutes  after  it  passed.  From  this  locality  the  storm  left  no  evidence  of  its 
course  upon  the  high  open  prairie  for  a  distance  of  2  miles,  when  it  encountered 
heavy  timber  upon  the  numerous  southern  branches  of  Wild  Cat  Creek,  and  com- 
menced, for  the  first  time,  to  display  its  terrific  power.  The  largest  trees  were  twisted 
off  near  the  ground,  uprooted,  or  broken  off,  and  lay  with  their  tops  pointing  in  a  circu- 
lar direction  from  right  to  left  within  the  central  path  of  greatest  destruction.  Those 
on  the  south  side  of  the  center  were  pointing  to  the  east  and  northeast,  and  even  north- 
west when  very  near  the  center.  On  the  north  side  they  were  pointing  northwest,- 
west,  southwest,  and  southeast. 

Mr.  Pravers,  correspondent  of  the  Kansas  City  Journal,  who  was  ordered  to  report 
upon  the  storm  to  that  paper,  and  Mr.  Leonard,  of  Island  City,  both  positively  assured 
me  that  the  cloud  in  all  instances  whirled  from  right  to  left,  that  it  was  funnel-shaped, 
and  in  every  respect  a  complete  tornado.  The  latter  stated  that  the  roaring  could  be 
heard  for  several  miles,  and  sounded  like  an  approaching  train  of  cars.  The  noise  seemed 
to  greatly  increase  in  intensity  upon  entering  the  timber,  and  somewhat  diminish  when 
reaching  the  open  prairie.  In  this  portion  of  the  county  there  was  presented  a  con- 
stant alternation  of  open  prairie  and  heavy  timber,  which  conditions  continued  for  a  dis- 
tance of  5^  miles,  until  the  town  of  Darlington,  consisting  of  three  houses  and  one  black- 
smith shop,  was  reached,  distant  5  miles  southwest  of  Albany,  the  county  seat  of  Gentry 
County.  All  of  the  buildings  were  demolished  except  one,  the  small  land  ofQce  of  Captain 
Pomeroy.  The  tornado  continued  to  encounter  high  prairie  and  timber  for  a  distance  of 
4  miles  farther  eastward,  when  it  struck  the  house  of  Lewis  Campbell,  on  the  western 
side  of  Grand  River,  and  north  of  the  storm's  center,  lifting  it  from  its  foundation  and 
carrying  it  20  feet  to  the  southeast.  In  crossing  the  river  at  Greenwell  Ford,  4  mileA 
south  of  Albany  and  4|  miles  east  of  Darliugton,  it  lifted  the  new  iron  bridge,  of  160  feet 
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?C  ht^  n7+^  ^  120  tons  from  the  stone  pier  upon  which  it  rested,  carrvin<r  it  into 
the  bed  of  the  river  without  overturning.  The  structure  was  stron^rly  bolted  to  the 
abutment  at  one  end,  whUe  the  other  end" rested  on  rollers  at  the  oppos4  abutment  to 
allow  for  the  expansion  and  contraction  of  the  iron  stringers.  Thrbrid-e  h^nn.? 
been  completed  at  a  cost  of  $4,200  and  was  still  in  possession  of  threo.trnll.  t 


uZ  f  """^i^^^','-^^  """f  01  9%^^^  anu  was  still  in  possession  of  the  contractor  wait- 
ing for  a  small  portion  to  be  painted.  It  was  damaged  to  the  extent  of  about  k  500 
As  tJie  tornado  struck,  its  oak  timbers,  14  inches  square,  were  broken  asundS'  the 
whole  structure  lifted  bodily  and  deposited  as  above  stated.  The  tornado  now  Sssed 
the  heads  of  Grass  and  Brush  Creeks,  meeting  with  but  a  few  smaU  orbuildir^  some 
hay-stacks^and  fences,  disappearing  from  the  highrolling  prairie  towards  tr  s^mThe^,? 
corner  of  Harrison  County,  having  traveled  a  distance  of  about  22  m^lS.  Thrcour^^^^ 
of  the  tornado  was  due  northeast  until  it  reached  the  north  branch  of  Island  Creek 
when  It  became  ENE.  for  a  distance  of  6  miles,  turning  directly  east  at  DarSon  and 
'^^""^ "  '^''^^^^^''^  ^^til  it  reached  Grand  River,  after  which  it  resumed  the 


course  again. 


ENE. 

I  could  obtain  no  data  from  which  to  ascertain  the  velocity  of  pro<rression  The 
storm  began,  as  reported  from  the  vicinity  of  Barnard  and  GuiUbrd,  about  9pm  2 
some  time  before  10  p.  m.,  or  what  was  called  the  early  evenin-,  it  had  reach^' Dar 
fi^''"'^^,'^ f  "j^F*^^-  I"  probability  it  traveled  absent  2^  mil?s  fer  hour' 
In  us  path  It  traversed  alternately  hills  and  valleys,  doing  similar  dama-e  fnboth 
and  maintaining  a  perfect  disregard  of  topography  in  order  to  preser^  Us  charao' 
teristic  course.  That  its  co.use  was  more  easterly  than  many  of  ^itrcorprnions  was 
due  not  to  the  pecuhar  features  of  the  surface  over  which  it  teave led.Zt  to  the  feet 
that  the  formation  of  the  tornado  cloud  was  preceded  by  a  ve?rheavrnorthwtst 
wind,  whieh,  on  meeting  the  southerly  current,  overcame  to  an  unusual  de  "elits 
wl^r'^^rlt^Tv?,^^^^^^^  t«  P"^-«"e  a  course  the  resultant  of  tie  two 


forces.    Not  one  of  t^e  o;h^rTo;7ad7ercami^^^^wl^^  as^grTa  a  c=Lrr^^^^ 


HACKBERRY  RIDGE  TORNADO. 
This  storm  traversed  a  region  of  country  known  as  Hackberry  Rid-e  takino-  if, 
?l,nf.t;°T  ^  'P'?''      ^1^1^  American  tree  of  considerable  height  and ^reS  I  ealtv 
SwShtSi^^^^^^^^  TheRidgecovlrsatracfsomerriS 
tLns  in  the  liVt^  wL^^^^  forming  a  succession  of  small  depressions  and  eleva- 

a  hivi  praWe  Tl  p  /^'^"P^y  '^'^'^  generally  free  from  timber,  its  surface  form- 
thS  afternoon  o7Lv  2qn*°T^^^^  f  ^""^^  developed  fanne'l-shaped  cloud  on 

S  A    Ibn  ^■"PO^t^'d  by  Mr.  Kaucher,  Voluntary  Observer  Si<nial  Service  U 

coveriX  so  wIL'^r'f  ^  "T"^*^  ^^^^  *°        "o^^'h  samf  place,  but  noi 

off  or  twi  ed  a%out  tie  Sv  oT  tir^^^^^^^  J^''^  ^^'^^  "^^^^  ^''^^^^ 

A  lar<re  branch  from  nrf«  nf      +  ^""""^l  ^^'^  »^ot  reach  the  ground, 

the  if  rrsottiZCnd^Sur^       '^"""'^  "^'^      '''''''  ^''^^''^^  ''^^ 

th?Lck';tate?tha?"jJL^'^  ^"^r'        --^..^-t-ce  south  of 

erly  wind.    At  4  n  m  the  wiinrl  rh^L^  I        J''         ^""^  very  sultry,  with  a  south- 

s^j£Sh^s£SS^ 
sls^^^^ss^^-"^™^ 

plTiSed^ndhSwi«?l''^^  f  ^-^^nn.l.,  stated  that  at  about  4 

about  fifteeriuter  n^^^^^  "'i  ^'^^^  afternoon  of  the  29th,  lasting 

11  minutes.   Meavy  and  unusually  threatening  clouds  were  observed  iu  tho 


sonnd- 
'soiiibled 
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northwest  and  southwest  just  before  the  rain,  after  which  the  wind  changed  to  south- 
west, when  a  terrible  roaring  was  heard  iu  that  direction.  Did  not  go  out  to  see  the 
tornado.  The  wind  continued  high  from  the  southwest  for  about  25  minutes.  It  was 
excessively  warm  during  the  day  with  a  southerly  wind,  which  conditions,  amount- 
ing almost  to 'a  drought,  had  continued  for  several  weeks.  Farmers  in  every  direction 
were  complaining  that  their  crops  were  dying  for  want  of  rain,  and  that  the  ground 
was  so  dry  that  it  could  not  be  cultivated. 

Mr.  Dudley  Messick,  over  whose  farm  the  Barnard  tornado  passed,  also  saw  this 
funnel  cloud  to  the  south  of  his  place  about  10  miles,  as  he  judged,  he  at  the  time  say- 
ing that  it  must  be  passing  along  Hackberry  Ridge,  which  statement  he  afterwards 
corroborated  by  a  jiersonal  examination  of  the  track.  There  were  no  buildings  in- 
jured, the  storm  pursuing  a  path  entirely  confined  to  the  timber,  which  it  did  not 
destroy  as  savagely  as  did  its  companion" to  the  north.  Mr.  Messick  saw  the  one  ou 
Hackberry  Ridge  tirst,  and  had  been  watching  it  for  several  minutes  when  the  Barnard 
storm  came  into  view.  Heard  the  roaring  of  each  storm  distinctly,  but  considered  the 
one  to  the  south  of  him  the  smaller  and  less  severe,  which  it  proved  to  be. 

Mr.  Jackson  Smith,  who  lives  2  miles  southwest  of  Mr.  Mossick's,  also  witnessed  a 
funnel-shaped  cloud  passing  to  the  south  of  him  in  the  direction  of  Hackberry  Ridge. 
It  seemed  to  be  above  the  ground  most  of  the  time,  did  no  damage  except  in  the  tim- 
ber, and  remained  in  sight  but  a  short  time,  when  it  disappeared  in  the  overhanging 
clouds. 

Dr.  Heath  and  Captain  Forrest,  of  Barnard,  also  witnessed  this  funnel  cloud  in  con- 
nection with  the  BarnJird  tornado,  both  of  which  moved  in  paths  parallel  to  each  other, 
and  with  the  same  apparent  velocity  of  jirogression ;  but  the  latter  was  considerably  the 
larger  and  manifested  more  power,  even  when  judging  of  its  force  at  a  distance  of  5 
miles.  Tlio  course  of  the  Hackberry  Ridge  tornado  was  from  southwest  to  northeast, 
extending  a  distance  of  over  10  miles.  It  commenced  its  destruction  in  the  timber 
and  on  high  ground,  ending  under  similar  conditions.  I  could  not  ascertain  the 
velocity  of  progression,  as  reliable  time,  or,  in  fact,  any  time,  could  not  be  obtained, 
very  few  people  taking  any  notice  of  it,  the  funnel  cloud  being  much  smaller  and 
less  destructive  than  its  companion. 

THE  TORNADO  TRACKS. 

It  may  be  well,  for  the  purpose  of  avoiding  any  misapprehension  or  doubt  con- 
cerning the  identity  of  the  several  tornadoes,  to  state  brietly,  in  connection  with  the 
data  presented  on  the  several  topographical  maj^s,  their  relative  positions  and  times 
of  appearance  and  disappearance. 

Commencing  in  the  extreme  western  portion  of  the  region  traversed  by  these  storms, 
wo  find  the  first  manifestations  of  the  "Lincoln  County  tornado"  as  given  at  2.30  p. 
m.  of  May  30th,  ending  at  3.30  p.  m.  At  no  point  in  its  course  was  it  less  than  from 
12  to  14  miles  from  its  nearest  comj)anion. 

*'  Buffalo  Creek  tornado"  :  Track,  30  miles  north  of  the  "Lincoln  County  tornado" 
and  18  miles  northwest  of  the  terminus  of  the  "Delphos  tornado";  commenced  about 
3  p.  m.,  ended  about  3.30  p.  m. 

"Delphos  tornado":  Track,  12to  18  miles  east  of  the  "  Lincoln  County  tornado  " ; 
began  at  3  p.  m.,  ended  at  4.25  p.  m. 

"  Pipe  Creek  tornado  " :  Track,  8  to  10  miles  east  of  the  "  Deljihos  tornado  " ;  began 
at  4  p.  m.,  ended  at  4.30  p.  m. 

"  Wakefield  tornado  " :  Track,  36  miles  east  of  the  ' '  Delphos  tornado,"  12  miles  sovtth 
of  the  "Irving  tornado,"  and  15  miles  northwest  of  the  "Stockdale  tornado";  time  of 
beginning  and  ending,  between  5  and  G  p.  ra. 

"  Stockdale  tornado  " :  Track,  14  miles  southeast  of  the  "Irving  tornado  " ;  time  of  be- 
ginning and  ending,  between  6  and  7  p.  m. 

' '  Waterville  tornado  "  :  Track,  12  miles  northwest  of  the  "  Irving  tornado  "  ;  time  of 
beginning  and  ending,  6  to  6.30  p.  m. 

"  Irving  tornado"  :  Began  at  4.15  p.  m.,  ended  at  7.10  p.  m. 

"Clarinda  tornado"  :  Track,  40  miles  east  of  the  terminus  of  the  "Irving  tornado," 
and  abottt  30  miles  north  of  the  "Barnard  tornado";  time  of  beginning  and  ending 
between  2  and  2.30  p.  m. 

"Gentry  County  tornado"  :  Commencement  of  track  12  miles  southeast  of  the  "Bar- 
nard tornado"  and  14  miles  north-northeast  of  the  terminus  of  the  "Hackberry  Ridge 
tornado" ;  time  of  beginning  and  ending  between  9  and  10  p.  m. 

"Lee's  Summit  tornado":  Terminus  of  track  50  miles  south-southeast  of  the  '"Gen- 
try County  tornado"  ;  began  at  5.30  p.  m.,  ended  at  7.30  p.  m. 

May  29. 

"Barnard  tornado":  Track,  12  miles  north  of  the  "Hackberry  Ridge  tornado";  be-' 
gan  at  3.30  p.  m.,  ended  at  5.10  p.  m. 
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"  Hackberry  Ridge  tornado  " :  Track,  12  miles  south  of  the  "  Barnard  tornado  " ;  time 
of  beginning  and  ending  between  3  and  4  p.  m. 

Considering  tliese  facts  in  connection  vfith  others  which  appear  throughout  all  of 
the  storm  descriptions  previously  given,  limiting  the  tornado's  influence  from  one- 
half  to  three  miles  outside  the  immediate  path  of  the  central  cloud,  it  will  not  be  dif- 
ficult to  comprehend  the  individuality  of  each  tornado. 


THE  VELOCITY  AND  FORCE  OF  THE  WINDS. 


In  trying  to  ohtain  factors  upon  which  to  base  calculations  respecting  the  pressure 
and  velocity  of  the  wind's  action  upon  heavy  objects,  many  difficulties  were  encoun- 
tered. Buildings  that  had  been  partially  destroyed  or  moved  from  their  foundations 
were  found  to  have  been  rebuilt  or  straightened  up,  and  the  debris  so  removed  and 
changed  about  from  its  position  as  the  storm  left  it,  that  it  required  unusual  pre- 
caution in  conducting  any  investigation,  which  at  best  would  not  give  sufficiently 
reliable  data. 

It  was  always  of  prime  importance  to  ascertain  definitely,  which  side  or  end  of  a 
structure  or  object  was  first  struck  by  the  wind,  in  order  to  determine  the  coniigura- 
tion  and  inclination  of  the  exposed  surface,  but  such  examination  was  rendered  next 
to  impossible  by  the  celerity  with  which  the  devastated  districts  had  recovered  fii-om 
the  shock  of  the  storm  and  the  lateness  at  which  I  arrived  at  the  different  storm  tracks. 

Objects  that  were  reported  to  have  been  carried  certain  distances,  could  rarely  be 
satisfactorily  examined  on  account  of  their  removal  or  change  in  form  and  position 
since  the  storm. 

Not  one  of  the  cases  which  I  could  enumerate,  satisfactorily  expresses  a  near  approx- 
imation to  the  actual  wind  velocity  manifested  in  its  destruction,  and  particularly  the 
force  exerted  within  the  vortex  of  the  whirling  cloud.  The  center  of  the  storm  cloud  as 
near  as  I  could  ascertain,  very  rarely,  if  ever,  came  directly  in  contact  with  large 
objects  except  the  timber  in  forests,  where  its  manifestations  could  be  studied  with 
any  important  results.  Some  very  interesting  and  valuable  conclusions  might  in  all 
probability  be  reached  regarding  this  question  by  a  special  examination  into  particu- 
lar cases  of  twisted  or  broken  trees. 

Because  of  the  untoward  circumstances  above  enumerated,  I  have  thought  it  inex- 
pedient to  present  even  a  few  of  the  calculations  I  have  made,  giving  a  velocity  of 
from  80  to  150  miles  per  hour,  from  a  fear  of  misleading  rather  than  aiding  a  com- 
prehension of  the  tornado's  power. 

Quite  as  satisfactory  and  even  a  better  idea  can  be  secured  from  a  perusal  of  the 
several  storm  descriptions,  where  considerable  care  has  been  taken  to  give  correct 
dimensions  and  distances. 

"    WIDTH  OF  THE  PATH  OF  DESTRUCTION. 

This  varied  constantly  at  different  points  in  the  storm's  track,  ranging  from  60  feet 
to  90  rods,  which  estimate  does  not  include  the  boundaries  within  which  anything, 
however  small  or  weak  was  blown  down,  but  the  path  immediately  described  by  the 
storm  cloud.  The  violent  whirl  of  the  air  about  the  cloud  as  it  progressed  forward, 
diminishing  in  force  as  distance  from  the  center  increased,  would  throw  down  fences, 
break  off  the  tops  of  trees,  or  unroof  small  buildings  at  a  distance  of  from  1  to  2  miles. 
The  funnel-cloud  corresponded  very  closely  in  its  dimensions  with  the  path  of  greatest 
destruction.  Whenever  it  descended  to  the  ground  its  base  broadened  to  a  variable 
width,  and  with  it  the  path  of  violence,  which  again  contracted  proportionate  to  the 
height  of  the  cloud  above  the  ground.  The  apparent  height  and  comparative  width 
of  the  top  and  bottom  of  the  ifunnel-cloud  were  variously  estimated  by  the  difi'erent 
observers,  their  results  depending  upon  their  relative  positions  respecting  the  cloud 
and  their  consequent  angle  of  vision.  For  their  statements  reference  will  bo  ninde  to 
the  various  storm  descriptions.  Very  few  who  were  directly  within  the  sloriu's  path 
could  intelligently  observe  the  various  effects,  as  their  whole  attention  was  (liiected 
to  efforts  for  protection  and  many  were  paralyzed  with  fear.  The  comparative  width 
of  the  sides  of  the  storm  track  was  a  matter  very  often  brought  to  luy  attention.  The 
left  or  west  side  was  always  the  narrowest,  and]  unless  within  the  limits  of  the  path 
of  greatest  destruction,  the  force  manifested  was  always  the  weakest  on  this  side.  I 
inquired  repeatedly  if  any  one  experienced  strong  inward  rushing  currents  on  this  side 
which  were  often  mentioned  as  occurring  on  the  opposite  side,  but  always  received  a 
negative  answer.  The  west  side  was  generally  from  one-third  to  ono-h.aU'as  wide  as 
the  east  or  right-hand  side.  On  the  latter  Ni(l<i(inl\  ,  ihc  (nnii(>l  cloud  received  its 
unfailing  supply  of  energy  from  the  warm,  moist,  soullu  r1y  cnrn  nl ,  \\  liirh  often  rushed 
with  great  force  towards  the  funnel,  increasing  in  xcldcily  ;is  its  dinlaiico  IVom  the 
funnel  cloud  diminished.    The  velocity  of  the  southwest  cnrreut  was,  no  doubt,  from 
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^^po^'Z'si^^^^^^^^^  appear  throughout  all  of 

half  to  three  miles  outside  the  imiLcSr^n^W^^  tornado's  influence  from  one- 
ficult  to  comprehend  the  individSy  of  e?ach  tornad^  "  ^^^^  ^^^if" 

THE  VELOCITY  AND  FORCE  OF  THE  WINDS. 

the  pressure 

tered  Buildings  that  had  been  partially  dlftS  nV^n  J  ^  ^'''''^^A^  <^iicoun- 
were  found  to  have  been  rebuilt  orXio-htenerl  o^rfb^^ 

changed  about  from  its  position  as  the  storm  hftTt  fW  ?i  removed  and 

sreiLt— 

tion  and  inclination  of  the  exposed  surface  but  .  inh  plf  •  '^If^termiue  the  configura-  • 
to  impossible  by  the  celerity  with  whTch  the  deVast,^^^^^^^  rendered^next 

Sc?t»~^^^^^ 

force  exerted  within  the  vortex  of  tL  wS^'c  rtl^T'        P^'^ticularfy  the 

noar  as  I  could  ascertain,  very  raiX  5  e?4  came  d^^^^^ 

objects  except  the  timber  in  forests,  whSeTts  iiiSsto Hon ^  i^^°1*^'* 

any  important  results.    Some  very  interesdnt  nTid  ^nl.^ifi    '  ^®  '*"^^ied  with 

probability  be  reached  regarding.  tC a ueS'^v  71!  •  i'*  "'^'^''^''''''"^  ^ig^t  in  all 

lar  cases  of  twisted  or  broken  trees  ^  ^P^'^i^l  examination  into  particu- 

from  80  to  150  miles  per  hour  from  a  f!Ar  of  S'^'^S  ^  velocity  of 

prehension  of  the  tornado's  power  misleading  rather  than  aiding  a  com- 

dimensions  and  distances.  considerable  care  has  been  taken  to  give  correct 

WIDTH  OF  THE  PATH  OF  DESTRUCTION. 

^/^''X'^li^^^^  t-k  ranging  from  60  feet 

however  small  or  weak  was  bloC  dowu  W  ti,^  ^  "^^^^^^  '^^^''^^  anything, 
storm  cloud.  The  violent  whirl  of  the  a  'r  aboS  fl?«  *.i  '"l^^diately  described  by  tfe 
diminishing  in  force  as  distance  from  the  center  iJ^ronr/^  it  progressed  forward, 
break  off  the  tops  of  trees,  or  unroof  smnn  bnilHi!.T  f'''VT"^'^  ^^'^"^  <i«^ii  fences 
The  funnel-cloud  corresponded  very  clSv  i^i^^^J^        *  ^     2  miles 

destruction.    Whenever  it  descend  to  thr^roui^^^^^^^^  P^*^  «f  greatest 

width,  and  with  it  the  path  of  violence  wHp^™-  ^  ^ase  broadened  to  a  variable 
height  of  the  cloud  above  the  gIS  The  SS^'t  t^^e 
of  the  top  and  bottom  of  the  funnel-cloud  ™T  height  a,nd  comparative  width 
observers,  their  results  depend  nrupon  t^[?eiT  iel7tive?i^-r^™^*"'^  ^^'^  ''^^^''^^'^^^ 
and  their  consequent  angle  of  visTon  For  tLir  c+nl  P^^/t'O'i^  respecting  the  cloud 
the  various  storm  descriptions  Very  few  w  o  wJ^  r ''"tl  ^'^f^^'^^ce  wilfbe  made  to 
could  intelligently  observe  the  various  effects  Ttwf ''''t.*^7  ""it^^"  Patb 
to  efforts  for  protection  and  many  were  ifar^vVed  7^«l«^*tention  was  directed 
of  the  sides  of  the  storm  track  wLTmatter  vefv  of^^^^^^  i  ^l'^  comparative  width 
left  or  west  side  was  always  the  nLiwest  .uZ,.^  ^  brought  to  ray  attention.  The 
of  greatest  destruction,  the  force  mSsted  was  nW^^^  ^l^^''''  ^^"'"^  ^he  path 
inquired  repeatedly  if  .any  one  eK^eT^nlfd%7oZfZT^  tliis  sidl.  I 

which  were  often  mentioned  as  oSrin t  or^  ti  e^„^^^^^  '"•■1""r  "'"'••  '^'"■'^ this  side  ■ 
negative  answer.    The  west  side  was  ffener^^l ^  °  '"'t  «  received  a 

the  east  or  right-hand  side  '''"(^^/fhn^i  +f  ^Z™^^  ono-tliird  to  onc-lKilf  m„  wide  ns 
unfailing  supply  of  enL-yfr^^^^^  m  its 

with  grfat  foice  towai^s  ttrfimLT  iTcVS 

funnel  cloud  diminished.   The  velocity  S^^.^^U-^^^Jl^^^t'^  ^'^ 


'  current  was,  no  doubt,  from 
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^0  to  70  miles  per  hour,  and  at  times  perhaps  greater.  This  was  the  straight  wind  before 
!t  arrll"  wLC  thJ'compass  of  th^e  whfrlirjg  clond  when  ^J^^J^Z^ 
doubled  by  the  attending  circumstances.  The  contrast  m  the  width  oi  the  opposite 
sides  of  thVstorm's  track  was  noticed  by  many  persons,  and  was  the  ca^ise  of  con«d- 
ernble  inouirv  Several  persons  who  were  intelligent  and  careful  m  their  observa- 
tions reputed  that  they  did  not  feel  a  straight  but  always  a  circular  movement  of 
fhe  air  on  the  west  on  the  right  side,  people  would  often  say  "  the  wind 

came  stxaight  from        southwest";  still  the  whirl. was      Nation  Sf 'the  str a 
side  particularly  when  near  the  storm's  center.    It  is  a  comhmatioi^  ot  the  straight 
wi^dS  "hrw^Ming  current  from  right  to  left  that  creates  a  distinction  between 
Xe  aircuirents  on  the^^^       and  left  sides  of  the  storm  track.  The  comparative  width 
of  trtwo  sWes  isurdoubt  a  certain  degree  by  the  progressive  move- 

meS  ofthe  cloud!  which  coincides  with  the  direction  of  wind  on  the  right  side,  thus 
increasing  its  velocity  and  its  power  of  destruction. 

ELECTRICITY. 

Characteristically  absent  from  the  funnel  cloud,  iti'i^ri^^ly  f  ^^^JP^^,^^^^^^  '""^L 
lent  stages  in  the  formation  of  the  massive  cloud  from  which  the  f"™el  depencled  The 
roin  and  hail  preceding  the  tornado  were  not  always  but  generally  attended  by  hght- 
SZrviolentmanffestation,butoccasionalllashe8.  Themostterrihc  displays  w^re 
reported  during  the  heavy  precipitation  which  sometimes  occurred  alter  the  tornado 
LaTpassed  some  ten  or  fifteen  minutes.  Very  often  its  darting  flash  was  observed  as 
the  S  clouds  began  to  rise  above  the  western  horizon,  an  hour  or  more  betore  the 
stornf  Even  while  the  funnel  cloud  was  whirling  over  the  earth,  flasheB  were  noticed 
in  the  distlnce  to  the  southwest  and  northwest.    Every  person  was  utterly  at  a^-"" 


to  account  for"  the  absence  of  this  element  in  the  funnel  cloud,  and  it  caused  many 
auxiour  inquiries,  because  all  observers  who  had  in  the  least  atiempted  to  rtilosophize 
upon  the  terrible'manifestation  of  power  presented  to  ^^^^^^l? 
were  detem.ined  to  assign  it  to  some  mysterious  interference  of  ejcctrical  foree^  m 
ever  a  piece  of  iron  was  bent,  broken,  or  twisted,  a  huge  tree  torn  up  by  its  roc^ts  or 
clothing  snatched  from  the  body,  it  was  attributed  to  electricity.    The  ff  ct  that  it  did 
not  appear  in  the  cloud  by  a  flash  was  explained  away  by  supposing  that  its  subtle 
presence  produced  powerful  effects  through  some  i'^comprehensible  modification  of  ^i^^^ 
usual  chiracter.    There  was  a  dogmatic  predisposition  to  attribute  everything  the 
result  of  unusual  power,  to  this  one  member  of  the  group  of  physical  forces.    Of  course, 
[t  was  the  easiest  way  to  get  rid  of  a  difficult  problem.    It  being  gener|a ly  accepted 
that  little  is  vet  known  of  the  peculiar  nature  of  electricity,  there  would  be  com- 
paratSe  safety  in  assigning  the'  cause  of  a  strange  atmospherical  disturbance  to  its 
wonderful  range  of  power,  feeling  satisfied  that,  for  a  considerable  time  at  least  there 
would  be  no  probabihty  of  a  decided  advance  into  the  analysis  ot  such  a  relation. 
¥he  funnel  cloud  is  a  mere  collection  of  clouds  of  the  same  rarii,y  as  t^l^  mass  whence 
they  are  drawn.    Their  descent  is  evidentiy  the  mechanical  effect  of  the  whirlwind. 
The^  latter  is  caused  by  the  disturbed  equilibrium  of  the  warm  ^^^^  <^oM  f  irren^^^ 
which,  creating  a  high  degree  of  rarefaction,  extending  between  the  clouds  and  the 
Tarth  cause  thim  to^descend  within  the  ratified  area  by  their  gravity  or  by  the  pres- 
sure of  the  surrounding  clouds  and  of  the  air.    The  contortions  of  the  descending  mass 
of  vapor  and  the  violent  whirlwind  felt  at  the  earth,  as  well  as  the  appearance  of 
?he  commencement,  increase  and  decrease  of  the  mass,  all  demonstrat^  the  of 
air  to  be  the  mechanical  cause.  The  same  vortex,  whirl  or  eddy  of  the  f  ^  wh  f  "Cf,^- 
sions  the  cloud  to  descend,  determines  the  character  and  rapidity  of  ascent  of  the 
loose  bodies  on  the  earth.    If  the  surface  upon  which  the  funnel  descends  is  water  the 
same  mechanical  power  raises  a  body  of  foam,  vapor,  or  ^^ter  to  the  clouds,  and  the 
cylindrical  mass  becomes  a  waterspout.    There  is  not  the  slightest  difference  between 
this  and  a  tornado,  the  contiastonly  exists  in  the  material  acted  upon    .^^  ^oon  as  ta^e 
vortex  or  whirl  exhausts  itself,  the  phenomena  terminates  by  the  fall  to  the  earth  of 
the  light  bodies  or  water,  and  by  the  ascent  of  the  cloud    The  degree  of  the  me- 
chanical power  manifested  depends  upon  the  size  of  the  vortex  moisture  of  the  warm 
current,  the  rapidity  of  its  ascent,  and  the  contrast  of  temperat.ire  ^^et^^e^ 
opponeAt,  the  cold  current.    As  the  warm  current  passes  into  the  vortex,  ^s  rapidity 
of  ascent'is  contributed  to  by  the  degree  of  the  cold  of  expansion  and        atent  heat 
liberated  by  condensation,  which  together  assist  in  the  formation  of  a  high  degiee  ot 
rarefactionf  necessary  to  the  violent^ush  and  whirl  of  the  air.    It  is  plainly  evident 
?hat  the  movement  of  a  current  of  air  at  the  rate  of  200  or  300  miles  per  liour  is  suffi- 
cient to  demolish  the  strongest  building,  and  it  is  equ ally  evident  that  a  V?8 Y«  Si*;® 
of  rarefaction  between  the  clouds  and  the  earth  produced  withm  o^^^^^f',:^ 
hundred  yards,  is  the  competent  agent  of  such  a  force.    Even  if  eleetiicity  was  present 
there  is  no  need  of  its  intervention  to  produce  the  force  required.    Whateve  its  cause 
or  function  in  the  thunder  storm,  there  is  no  faithful  evidence  of  its  existence  m  the 
tornado. 
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UPWARD  AND  DOWNWARD  CURRENTS. 
Numerous  instances  were  ffiven  in  eviflonnn  nf+v,n  ^ 
of  force  exerted  upon  bocUes'of  cLsXabl^^tht  ca^^^^^^^^  remarkable  degree 

and  with  great  velocity.  Several  cases  are  rpfrrr?^  fn  f,f/i,  ^  them  to  unusual  heights 

straws,  shavings,  &c.,  movin^r  unward  „7  of    '  "S^ 

Almost  every  peiW^hrw'Ite^ed^Te^cw  "^^^  an?  iXth  of  tim^h 

mention  the  presence  of  debris  in  the  funnel  and  of°fts  hS ^""'^  occasion  to 

the  center  of  the  cloud  and  thrown  outward  ^^fhl  f  t.    wP  drawn  upward  through 

cloud  was  seen  to  pass  dirSlyTver  S  ob^^ 

shoot  upward  with  lightning  rapiditv    The  nreSpr,P«  ^?  i  ^^^^^vy),  they  would 

movement  in  the  vortex  of  the  cloud  exertin  "a  S;,^!.!^!  ■    f^  "P^ard 

cloud  resulting  directl^r^ndirectW  from       n.r     ^™  several  motions  to  the  storm 

always  at  an  anole  of  from  '?no     400  li  with  great  violence,  but  nearly 

the  ground  by  thfupwarrcient  nnd^  they  had  first  been  lifted  from 

of  the  storm,  oravEt  ouWa^^^^^  progressive  velocity 

^cSserSl-.r~|^^ 

violent  inrushing  current ^rthTptg^Sire^^eloci?;  o^treSm"  ''''' 
DIRECTION  OF  THE  WHIRL 

beTrS°;Sh'ttS'"^Thf rda«^^  T'f     "^'f'^^^  ^ 

on  the  opposite  sides  of  tL  storK^.nt  ^  trees  and  the  scattered  dehris 

their  observations    TherrwPr«T.!tn^^^^^  indisputable  testimony  to  the  truth  of 

the  storm's  center  wiJre  tl7e  dS^^^  ^«P^°ia%  near 

characteristic  direction,  but  the  accomn;n.^nl  ■  ^  ^T^^  ^"""^  """^  exception  to  this 
to  explain  the  anomaly  Trees  f^lli?,"?,  n  J  ^"^cumstances  were  sufficiently  cogent 
center  would  necessari  y  miu^lTttfol^^^^^^  whirl  near  the 

their  downward  moveSnrcoinci  lhit  2  ti??/;'^  PJ^r-^*        possibility  of 

the  distance  from  the  center  un  to  o  >I  J. ^  "  ^^^'^ftio"  of  the  wind.  The  greater 
prostrated,  and  conseoueiitlV  their  more  fofthfY""'  ™T  ^^S^larly  were  the  trees 
the  revolving  current  of  a  r    In  tL  caseS^  w  direction  of 

ingthe  distinct  and  invariable  of 

presented  but  a  single  obiect  to  be  np?^',',?^  "^J^'^^'  jjecause,  unlike  the  trees  they 
second  Irving  8tornrpresSnecnl1o^?Hn!  Vpon  within  the  area  of  disturbance.  Thi 
cause  it  to  dPffer  mXTally  frC  thfw  T^^^^  iu  several  others,  which 

my  mind  the  second  storm  was  norn  nn^^^^^^^  °^  ''^"•^  companions.  To 

liave  asserted  undenLbL  chrracteristifs^^l^^^^^^^^  "tl^^rwise  it  would 

respect  but  its  destructive  power^^  ^?«l'^t«d  in  nearly  every 

the  ^Irving  tornado,"  wheri  ^a/!^ ^1^^^^^^  t'^e  l^ead  of 

RAIN  AND  HAIL  STORMS. 
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by  a  southerly  wind.  The  rain  was  light  but  in  large  drops,  and  the  hail  presented 
the  same  peculiarity,  with  this  addition,  that  most  of  it  seemed  to  fall  on  the  north  or 
left-hand  side  of  the  storm's  center,  probably  due  to  the  fact  of  the  strong  southerly  cur- 
rent carrying  the  stones,  as  they  dropped  from  the  hail  cloud,  beyond  it  to  the  north. 
It  was  seldom  that  hail  followed  the  passage  of  the  tornado  cloud  with  a  change  of 
the  wind  to  the  west,  but  rain  did  so  with  scarcely  an  exception  and  often  very 
heavy.  If  hail  did  follow,  it  was  always  very  small,  but  in  large  quantities  and  cov- 
ering a  much  wider  path  than  that  left  by  the  tornado.  It  is  especially  important  to 
note  that  every  one  of  the  several  tornadoes  were  preceded  by  a  precipitation  of  hail, 
and  when  the  funnel  cloud  lost  its  identity  the  hail  storm  still  continued,  evidencing 
the  truth  of  what  has  been  surmised,  that  a  tornado  is  a  hail-storm  cloud  of  unusual 
intensity,  reaching  the  surface  of  the  earth.  There  may  be  a  violent  opposition  of 
warm  and  cold  currents  above  the  surface  of  the  earth,  forming  the  hail  cloud,  produc- 
ing a  whirling  movement  and  a  cylindrical  cloud,  within  which  similar  manifesta- 
tions of  a  variety  of  forces  obtain,  as  in  the  true  tornado  cloud.  An  important  lesson 
can  be  drawn  from  the  comparative  size  of  the  hail  stones  that  fell  before  and  after 
the  passage  of  the  funnel  cloud,  illustrating  the  relative  power  of  the  centripetal 
current  and  the  rapidity  of  condensation  as  performed  within  the  cloud  vortex.  It 
will  also  be  noticed  that  the  first  precipitntion  of  hail  embraced  a  much  narrower 
path,  being  coincident  with  the  path  of  greatest  destruction,  while  the  second  precipi- 
tation was  generally  from  3  to  .5  miles  in  width.  This  seems  to  plainly  indicate  that  the 
formation  of  the  largest  hail  stones  accompany  the  manifestation  of  the  greatest  centrip- 
etal power,  and  also  that  the  funnel  cloud  does  not  necessarily,  because  of  its  trans- 
formation, include  the  entire  breadth  and  capacity  of  the  hail  cloud.  This  idea  would 
again  seeux  to  be  substantiated  by  the  fact  that  several  persons  saw  more  than  one 
funnel  at  a  time  depend  from  the  same  circumscribed  cloud,  but  eventually  combin- 
ing in  one.  There  were  instances  where  no  hail  but  only  rain  fell  after  the  funnel 
passed,  which  would  seem  to  indicate  that  here  the  tornado  and  the  hail  cloud  occu- 
pied the  same  area.  There  were  no  well  authenticated  cases  where  all  precipitation 
did  not  cease  at  every  locality  immediately  preceding  the  passage  of  the  funnel  cloud. 
Everything  gave  way  to  the  boundless  ]30wer  and  velocity  of  the  dark  cloud. 

EXPLOSIVE  EFFECTS. 
I  made  diligent  inquiries  respecting  the  occurrence  of  any  manifestations  of  this 
character,  but  failed  to  elicit  any  evidence  in  proof  of  its  existence.  Those  buildings 
situated  directly  within  the  center  of  the  storm's  path  were  of  course  torn  to  pieces 
almost  instantly,  while  those  on  either  side,  where  such  effects  might  be  expected, 
generally  had  the  doors  and  windows  all  open  because  of  the  intense  heat,  and  succeeded 
in  shiitting  but  a  portion  of  them  before  the  storm  began  its  work  of  destruction. 
Had  buildings  been  closed,  which  in  all  probability  would  have  been  the  casein  cooler 
weather,  opportunity  wouldthen  have  been  afforded  for  the  suddendisplacement  of  the 
surrounding  air.  Under  these  conditions  the  building  quickly  relieved  about  its  ex- 
terior from  the  support  of  an  equally  distributed  body  of  air  would,  throiigh  the  result- 
ing action  of  the  inclosed  mass  of  the  same  material,  seeking  to  restore  the  disturbed 
equilibrium,  be  thrown  violently  apart,  the  sides  and  top  going  in  various  directions. 
Again,  throughout  all  of  the  storm  tracks,  the  most  of  the  debris  was  gathered  up  in 
piles  about  the  foundation,  or  entirely  carried  away,  so  that  it  was  impossible  to  pass 
judgment  upon  the  character  of  the  destruction.  This  was  a  great  hindrance  to  rapid 
and  complete  work,  and  one  of  the  chief  difficulties  encountered  in  my  investigation. 

DURATION  OF  TORNADO. 
The  time  of  passing  any  point  was  variously  estimated  from  five  seconds  to  two 
minutes.  "Quicker  than  thought,"  was  an  expression  often  used  as  conveying  the 
observer's  idea  of  the  rapidity  of  destruction.  Estimating  the  average  diameter  of  the 
cloud  at  150  feet,  and  its  average  velocity  at  a  mile  in  two  minutes,  we  have  its 
mean  duration  at  any  one  point,  about  ten  and  a  half  seconds.  There  were  times 
in  the  passage  of  the  cloud  when  it  appeared  to  remain  almost  stationary,  whirling 
upon  its  narrow  base  like  a  top ;  again  it  was  reported  as  moving  no  faster  than  a 
horse  gently  galloping,  but  only  for  half  a  mile  or  so,  when  it  would  make  up  for  lost 
time  by  dashing  forward  at  a  rate  of  50  or  60  miles  per  hour,  and  then  gradually  work- 
ing down  to  its  accustomed  velocity  of  about  30  miles  per  hour. 

TOPOGRAPHY. 

In  accordance  with  instructions,  I  have  prepared  a  series  of  maps,  giving,  as  well 
as  the  time  and  material  at  my  disposal  would  permit,  a  general  idea  of  that  region  of 
country  over  which  the  several  storm  tracks  are  located.  Each  map  embraces  from 
6  to  10  square,  miles  of  territory  on  either  side  of  the  immediate  storm  center,  so  as  to 
afford  a  fair  opportunity  to  comprehend  the  prevailing  character  of  the  surface.  It 
will  be  observed  that  there  is  a  marked  similarity  of  general  features  presented,  not  only 
69  SIQ 
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^i,  fi.  T  ;r  .^^"'^••^  iJiamiy  uiustrate  au  important  truth  ia  the  tornado  Drohlpm 
currents  and  currents  highly  contrasted  in  humfdity.    As  aSa  olUow  Wne^« 

iht  «h  1  '^1',  ®  permitted  an  entirely  free  movement  of  the  air  •  nothino^  in 
Terri  ori    fe  of  the  iSs?  me?i^  lo^a  Nebraska,  and  the  "eastern  half  of  Dakot^ 

in-  SDots  n  W  P  -eyailing  custom  of  this  region  of  country  to  select  hu  Id- 

rfo?  pLf  ct  onfrom  tCcoSildteov f  ^  ^^J^Hfnce  to  watered  timber  and 

eraAnstancerthekuLlS^^^  I'^^^^'- 
but  skinniiicr       i„+        ciouci  passed  Ironi  one  ridge  to  another,  doing  damaoe  on  both 

JoTstSSi Ss!    T™fst^^^^^^^^  T'''^  Ingh^' "ivide" 

as  their  courses  were  Lnefanv  fror  5^^^^  almost  always  crossed  at  right  angles, 
gaps  in  the  storm  ^^^0^^..  °^  ""'^^t^^est  to  southeast.  As  to  the  formation  of 
times  included  vSlevs  is  3If  tT^  ^  ^'''^  occurred,  and  those  that  did,  as  many 
always  graduSX  Tlo  ^  swino^^^^  '^"T"*      ^^'^  cloud  was 

hy  the  influence  of  tL  con&n?r  S-  .f'  ^^'-^yi^S  motion,  as  if  caused  not  so  much 

from  the  south  acting  ehX^or  ctibrneSw  '"'n ''f- ^""'^^^^ 

within  the  vortex     Severnl  W^  wW    ■  'T"'^ ' '       'movement  of  the  currents 

the  top,  wouid^i^ain  ^bo^^rs^H"";^;::/!,  • 

work  of  destruction  would  coXenriMtv^n 

in  Kansas  and  Missouri  isS^tSnveri  1   E    '  i"'"'      t"™'^^^°*^«  occurredboth 

aries  or  ridges  from75  toSStSS?^^^  wiMigonerallyquiteabrupt bound- 

to  2i  miles  In  width  to  wHoh  t  ifof.^  1,'  varyingfroraone-lburthof  aniile 

storm.   In  Kansas  the  storm  tL       ''^^^'''^  specal  attention  in  the  description  of  each 
xn  ivansas  the  storm  tracks  wore,  without  an  exception,  coufinil  to  what  is 
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known  as  the  2,000-foot  level,  coinciding  witli  the  "middle  rain  belt"  as  determined 
by  the  State  Meteorological  Bureau.  This  belt  receives  a  yearly  precipitation  next  to 
the  heaviest  or  "eastern  ram  belt,"  but  for  the  month  of  June,  1879,  considerably  the 
laro-est  as  compared  with  the  eastern  and  western  rain  belts,  corresponding  respectively 
with  the  1,000  and  3,000  foot  levels.  In  reference  to  the  relation  between  topograpliy 
and  the  storm  track  in  Jackson  County,  Missouri,  I  produce  a  portion  of  a  letter  m  reply 
to  inquiries  addressed  by  me  to  Maj.  E.  A.  Hickman  of  Independence:  "As  far  as  is 
known,  all  of  the  tornadoes  that  have  entered  our  county  came  from  one  of  the  water 
divides  that  head  up  on  that  great  water-shed  east  of  the  Rocky  Mountains  and  west 
of  the  Missouri  River.  These  smaller  divides  and  their  streams  head  up  and  out  on 
other  divides,  and  they  in  turn  head  on  the  high  water-shed  that  begins  on  the  top  of 
Pike's  Peak  and  winds  on  to  the  Missouri  River,  north  of  Independence,  shedding  first 
its  mountaia  waters  into  the  Platte  River  on  the  northeast,  and  the  Arkansas  river  on 
the  southwest ;  then  as  it  comes  nearer  it  continues  to  divide  the  streams  that  head  on 
it  into  those  that  lun  northeast  and  southwest."  The  tornadoes  both  north  and  south 
of  the  Missouri  River,  as  a  general  rule,  followed  the  "divides"  between  the  streams, 
not  so  much,  perhaps,  because  they  were  elevations  as  that  their  course  was  frSm 
southwest  to  northeast,  and  thereby  necessarily  coincided  with  the  characteristic 
course  of  the  tornado;  while  in  Kansas,  the  course  of  the  "divides"  being  from  north- 
west to  southeast,  they  were  crossed  at  right  angles. 

CASUALTIES  AND  LOSSES. 

I  found  it  a  subject  of  no  little  difficulty  to  ascertain  what  might  be  considered  a 
fair  estimate  in  this  matter.  Newspaper  reports  were  frequently  very  much  exagger- 
ated, and  the  statements  of  iudividuals  were  affected  with  a  certain  degree  of  indefi- 
niteness  that  made  them  unreliable.  However,  I  have  endeavored  to  combine  the 
results  of  my  own  inquiries  with  the  reports  off  relief  committees,  newspapers,  and 
iudividuals,  so  as  to  arrive  at  a  close  approximation  to  the  truth.  The  total  number 
of  persons  killed  number  42,  and  the  wounded  185.  This  result  comprises  only  the 
work  attendant  upon  the  destructive  agency  of  the  tornadoes.  The  severe  local 
storms  which  occurred  preceding  and  following  the  tornadoes  would  not  add  more 
than  three  or  four  to  the  list  of  killed,  but  it  would  increase  the  number  of  wounded 
to  upwards  of  250.  The  loss  of  property,  including  timber,  crops,  buildings,  farming 
implements,  furniture,  &c.,  embracing  that  caused  by  the  local  storms  as  well  as  the 
tornadoes,  will  reach  nearly  |il,000,O0O.  I  estimated  262  houses  as  destroyed,  which  if 
changed  to  the  word  "  buiidings,"  would  more  than  double  the  number.  These  num- 
bers may  appear  comparatively  small  when  considered  with  tlie  large  number  of  tor- 
nadoes reported,  or  as  compared  with  the  disastrous  results  of  smaller  tornadoes  that 
have  occurred  at  various  times  in  the  Eastern  States.  It  must  be  remembered  that 
these  storms,  especially  in  Kansas,  passed  over  very  new  and  thinly  settled  districts, 
and  that  only  in  one  instance  was  a  town  actually  entered  by  a  storm  track,  which 
town  contained  but  300  inhabitants.  Many  towns  were  passed,  but  nearly  all  were 
within  a  safe  distance.  Even  this  loss  is  a  terrible  calamity  to  befall  young  and  feeble 
communities  struggling  for  a  foothold  in  the  vast  prairie  wilderness.  The  effect  upon 
the  people  was  pitifal  in  the  extreme.  Night  after  night  (particularly  in  Kansas) 
hundreds  of  people  never  went  to  bed,  but  remained  dressed  and  with  their  lanterns 
trimmed,  watching  for  a  fresh  onslaught  which  they  expected  momentarily  Every 
dark  cloud  or  sudden  increase  in  the  velocity  of  the  wind  seemed  to  them  iilled  with 
evil  forebodings  which  could  not  be  allayed  until  every  vestige  of  supposed  danger 
had  vanished.  The  terror  depicted  upon  the  countenances  of  the  bra,ve8t  men,  at  the 
sight  of  a  dark  cloud  above  the  horizon,  was  something  beyond  description  or  realiza- 
tion, except  by  those  who  could  witness  their  excitement.  Persons  were  preparing  to 
quit  the  country ;  business  of  every  kind  succumbed  for  a  season,  except  that  of  gen- 
erously supplying  the  wants  of  the  sufferers  by  well  organized  relief  committees. 
Many  acts  of  devotion  and  self-sacrifice  redound  to  the  glory  and  honor  of  Kansas 
people.  It  wasa  matter  of  the  most  serious  consideration,  andof  oft-repcated  inquiry, 
whether  or  not  this  region  was  particularly  subject  to  this  class  of  storms,  and  the 
frequency  with  which  they  might  and  would  occur.  Could  the  question  be  settled? 
Would  it  be  settled  by  the  Signal  Service  Bureau  ?  Does  the  Signal  Service  Bureau 
pay  particular  attention  to  this  class  of  storms,  so  intimately  affecting  our  welfare  ? 
will  the  Bureau  be  able  to  forewarn  us  next  spring  and  summer  ?  These  and  similar 
questions  were  earnestly  propounded  by  the  active  business  men  of  every  community, 
both  within  and  outside  of  the  storm's  path.  Permit  me  to  suggest  that  it  would  be 
advisable,  and  without  doubt  practicable,  to  station  a  special  observer  during  the 
months  of  May,  June,  and  July  at  Kansas  City,  a  point  easily  communicated  with 
from  any  part  of  the  Lower  Missouri  Valley,  who  shall  receive  special  reports  and  in- 
structions from  Washington  regarding  atmospheric  disturbances,  and  report  the  same 
to  various  telegraphic  stations  througbout  the  valley,  and  on  the  occurrence  of  a  tor- 
nado or  other  violent  local  storm,  be  able  to  visit  the  storm  track  within  the  shortest 


1092  REPORT  OF  THE  CHIEF  SietfAL  OFPICEE. 

Service  Bureau  is  the  composite  hen rl  n ml         +  factors,  ol  which  the  Signal 

for  these  storms  it  is  aH  telTnSarv  Ih.^^^  ^"^'^  P''*^?^™ 

of  the  entire  country  shovel  be  prosecX^  i^o^^^^^  ^  the  atmospheric  conditions 
terests  of  one  of  th^most  pxodKe  ^  S^^^^^^ 

tornado,  but  to  get  the  right  inform aT/on  Prediction,  so  will  the 

the  dangerous  lAenonienon  therX  aZ'dinl  oC?.n  ^f^*  ^^'fore  the  occurrence  of 

ages,  is  the  great  desideratinr  it  Ln  be  dole?^  ^  ^  *°  P""^'*^"  ^S'lmst  its  rav- 

OTHEE  STOEMS  OF  MAY  29  AND  30 

On  the  30th  rain  commenced  Sn"  as  earfvTs  1 0°n  ween  3  and  6  p.  m. 

Kansas,  resulting  in  severe  hail  ami  wl^f/ff  ^  as  10  a.  m.  in  central  and  northwestern 

reported  in  southeastern  lowa'between  2  and  3pm         ^"        ^  ^'^''^ 
hou2^t*S;.^l^dX?^^^^^^^^  struck  town  about  2.30  p.  m.  Several 

twisted  or  wrenched  in  two    HailofunnsnoTi       n^i*^^  ^^^P,^'  Solomon  were 

which  seemed  to  be  the  most  vfoTenf  trhTtXard'*^""^'  P-^^^-f  ^^-torm, 
de^ru^trvrev'i^'k^^^^^^^  storm  as  the  "most 

E^ifSi^i^^H^^ 
came  up  with  a  hl^vy  nJrthwes^^^^^^^  property  occurred  in  the  country.  Storm 

AT  CENTEALIA. 

To  the  Editor  of  the  Champion :  Centralia,  May  31,  1879. 

out££S^\r;rVertr^^^^^^  7^^?Se  last  evening,  doing  seri- 
west.  At  first  avo  thoiAt  the  rton^w"  ,if  ^7  cloud  appeared  in  the  south- 
that  a  gale  was  upon  us  At  7  30  n  17  t^\^ni  by  7  it  was  evident 
mile  nol-theast  of  the  vil/agf iL^e  hmbs  weS'^^  culminated  and  at  our  house,  a 
movable  thing  was  upon  the  whiri                    ^  ^  from  the  cottonwoods  and  every 

wc^^Jm  it\re?a7l?umtTfS^^^^^^^  t^r'i^^'^  --ning 

spent  its  violence  on  Z  farm  of       A  W%TAf t^"?  ^^'^^'^  ^^'-^^^^ 

Nightengale.  The  house  in  wh  ch  Mr  N  n  7'  '-^  I'emg  cultivated  by  Mr. 
wreck.  Every  window  save  one  wn^'i^!.'  ^""'.'"^  ^''^  i"  a  moment  made  a  complete 
and  torrents  of  rain  cICrushhioTr  I  h'u/",'  ^  P"'^"*  ^""^  ''^''^vii  olf, 
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wood  fence  in  the  neighborliood  is  demolished.    Indeed,  the  whole  place  is  a  complete 

Upon        P^^^®,  The  roof  was  blown  off,  and  the  entire  huildiug  is  a 

w"  A  l^^^elluTof  ^^^^  nponlhis  farm  is  4stroyed  as  is  also  npon  the 
ho^e  Kr  CUpin-er.    Fortunately,  so  far  as  heard,  no  lives  have  been  lost. 

Rumo^  rTacl  ns  of  s&s  damage  elsewhere,  bnt  we  have  no  details.    The  storm 
continues  but  without  the  violence  of  last  night. 

Yoirs,  QEO.  B.  LINCOLN. 

Rev  G  W.  Goodale,  pastor  of  the  Presbyterian  church,  Pawnee  City,  Pawnee 
rfmntV  Nebraska  reports,  on  May  30th,  a  very  severe  storm  of  wind,  ram,  and  hail 
So^Jhe  northSt  at^7  p!'m. ;  heaviest  'wind  lasting  about  fifteen  minutes.  Several 
houLs  w^re  bl^wn  down  in  the  city  and  also  in  the  adjoining  country  to  the  southeast. 

Tt  wiU  be  of  iXest  importance  to  call  attention  to  some  peculiarities  that 
developed  themselves  in  connection  with  a  study  of  the  character  and  position  ot  the 
local  rain  and  hail  storms.  On  the  29th  they  were  confined,  as  before  stated  to  e  .st- 
irka^as  anrwestern  Missouri;  their  invariable  di-ction  was  from 
northeast  averao-in"-  about  6  miles  in  width  and  from  18  to  25  m  length.  1  was  able 
Tca^ef^lV  Iocar"n^^  less  than  nine  of  these  storms  from  numerous  f^^'^^^^^^^^-^^^^^ 
Answer  to  iuquirles  directed  to  postmasters  and  others  upon  the  subject.  The  scveial 
tS  were  s%a^^^^^^^  by  distances  varying  from  5  to  18  miles,  f  X- ^^S'^M 
miles  On  the  'JOth  the  hail  storms,  rather  more  numerous  and  of  greater  idth  ami 
Ln^ti  ^ame  invariably  from  the  WNW.  and  passed  to  the  ESE.  I^},  ^^^^  ^"^Xe 
and  as  a  means  of  explaining  the  different  directions  pursued  by  the  hail  storms  on  tlie 
twS  days^t  w  ifbe  o^f  importance  to  consider  the  relative  position  <^^^lf.^f,f^^^^ 
barometer  as  presented  by  the  Signal  Service  weather  maps  on  those  days  at  the  hour 
barometer^s  pies  J  ^  occupied  the  northern  portions  of  Nebraska 

andIow^a,^nd  the  southern  portions  of  Dakota  and  Minnesota,,  drawing  over  Kansas 
and  Milouri  warm  southwesterly  winds.  Without  an  exception,  every  report  con- 
Lrnii'  a  h^uTtorm  stated  that  ke  cloud  first  appeared  in  t'^^; 
from  one-half  to  two  hours  by  a  southwest  wind.  In  some  cases  it  had  been  the  pie- 
vaOins  wind  for  the  day.  One  person  remarked  that  he  had  never  before  seen  a  hail 
Itorm^coniefrom  the  southwest;  always  supposed  them  inseparably  connected  with 

^  of  thimh  ?stond  low  area  had  formed  to  the  southeast  over  If  Territor^^^ 
Texas  and  Arkansas,  while  the  first  area  had  moved  to  the  Upper  Lake  region ;  thus  on 
that  afternoon  cold  northwesterly  currents  had  taken  the  place  of  the  war  m  sou  hwest- 
erly  currents  on  the  day  previous.  The  first  hailstorms  were  ^'^.'^^^.by  the  oppos  ion 
of  cold  northwesterly  and  warm  southwesterly  currents,  causing  them  to  pursue  a 
?oiSeaXrly  cotsef  while  the  second  were  formed  by  cold  ^ortl^^fj^y/,?,^  ^m,'^ 
southeasterly,  producing  an  ESE.  course.  This  would  seem  to  illustrate  the  tiuth 
that  the  conSe  of  these  peculiar  atmospheric  disturbances,  ^I^^Jj/'^^i^^ 
sition  of  warm  and  cold  currents,  depends  upon  tlie  relative  position  of  the  warm  cur- 
rent Fr^m  this  we  might  conclude  the  reason  of  the  characteristic  northeast  course 
of  a  tornado.  It  is  an  exception  to  find  them  pursuing  an  E.  or  ESE.  course  because 
thdr  movements  are  controlled  by  the  energy-supplying  force,  the  warm  ^oig  C'^^^^^^^^^ 
which  prevails  from  the  southwest  between  north  latitudes  30  and  b4.  Wh  le  these 
prpdi<nons  storms  (tornadoes  and  hail  storms  were  devastating  nearly  the  entiie 
Lowe?  Missouri  valley,  a  protracted  and  severe  drought  obtamed  m  the  sonthwestem 
part  of  Kansas,  embracing  a  territory  of  130  square  miles,  and  havmg  a  general 
altitude  of  3,000  feet.  Such  serious  proportions  had  the  effects  of  drought  assumed, 
that  a  proposition  to  convene  the  legislature  was  considered  by  a  c^^^^/^o^  «/ 
ized  committees.  This  section  forms  a  part  of  what  is  termed  by  the  Kansas  Meteo- 
rolocncal  Bureau  as  the  "  third  or  western  rain  belt,"  whose  mean  annual  rainfall  is 
19  48  inches^  about  41  inches  less  than  the  combined  mean  of  the  central  and  eastern 
belts,  which  are  respectively  23.61  and  37.07.  Nearly  the  entire  region  forms  a  portion 
of  the  unorganized  counties  of  the  State.  As  compared  with  the  middle  and  east^exn 
divisions  it  is  but  poorly  watered,  having  bnt  one  main  stream  the  Atoas^ 
which  has  a  very  limited  number  of  tributaries  until  it  reaches  the  98th  meridian. 

OTHER  TORNADOES. 

Mr  T  B  Hanna,  of  Raymore,  Cass  County,  Missouri,  kindly  furnished  me  consid- 
erable information  and  assistance  in  obtaining  some  ot  the  following  data: 

July  16th,  1878,  about  2  p.  m.,  course  from  southwest  to  northeast,  passing  along  one 
of  the  branches  of  Grand  river,  3  miles  north  of  Raymore.  Track  from  80  to  100  leet 
wide,  and  about  7  miles  long.   '  A  funnel-shaped  cloud  whirling  rapidly  and  sweeping 

®Tilv  ^1,^1876?  about  4  p.m.,  a  tornado  passed  2*  miles  south  of  Raymore,  over  the 
ridges  and  across  the  vaUeys,  destroying  several  buildings.    One  house  was  blown 
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™^     if  %  an  explode^  andlhe  Sund  &tov  Ml\X7.tlt  T  1^''- 
Still  aHother  house  was  destroyed,  fillin  "rchi  d  in7f^ 

lug  the  ruins  of  the  building  in  every  direot^m  n  .'  ^otl^er's  arms,  and  distribut- 
cofre!lVt'to'ei''^*'^-  "••"--«-^*^--t^-nportionofCloudCounty,Kansas; 

'     4"^'^t'ingii:tftr?yi?g'4S^^^^  the  year  of  the  ,reat 

November  8th,  1870,  a  cone-shaiied  Plnn,r  on  *™^er  along  the  Missouri  river, 
great  tumult  in  the  clouds  crSd  he  R^^^^^^^^  ^'  l'^-^'  ™-^-g  °oise,  and 

Creek  and  passed  northeastward  over  Renublir  f^^^^^  ^""^"^        ™°'^t'^  Buffalo 

great  damage,  especially  in  the  lattir  State  ^'  ^'ebraska,  doing- 

slL^o\\^i^!|^^^^^^^^^  Wt  who  at  the  time  was  at  SaHna, 

comm^^ingll^^^^^^^^^^ 

northeast,  and  length  about  40  miles    "PW      county:  course,  from  southwest  to 
and  $30  060  worth  of  projSty  d^s  oyecf '^The  Sd  did  uot^t",^f "^^^^^ 
crossed  depressions  and  elevations  alike    IrT.n«iTn+        '^•^''"'^T  any  ravine,  but 
town  of  Salina,  letting  down  a  laroe  qnl^titv  of  "^i^^'f^^^.f    l^eight  over  the 

experienced  on  the  same  afternoon  in  ritff!  '^+       ?  o*^er  tornadoes  were 

from  8  to  10  miles  apart!  SrC^ed  aloffthe  "^"H-T  ^f^'  ^"•^'^t^'  P^'^'^ 
Gypsum  Creek;  course,  from  S  soutEf  +  '   ''^tween  Smoky  River,  and 

No.2tooka  northeastlycZsraLo  to  north-northeast;  length,  12 miles. - 

tral^ortL  of^V^;'^-';^;"]^^^^^^  southwest  to  northeast,  over  the  cen- 

BoiS.'''  passed  over  Iowa  City,  Iowa,  from  southwest  to 

CoIX^IaSat'cVo^s^c^t^M^^^^^  1^^''''^'  'V'  ^  ^^^P^- 

soutlxern  portion  of  Holt  County  Mssouri    rl  ^  ^ftl^eastward  through  the 

of  Jackson  County',  TAd^el^olifX^^^^^^^       passed  through  the  northern  portion 

m  a  course  north  56o  east,  from  sSwest  to  ^!'fT"?^T.'  above  the  water, 

mile  south  of  the  small  town     Westnort  I  j?    """f'         "^t^red  the  State  about  1 
the  Missouri  River,  10*  m^yefdistaS    For  t  '^^^^^^ 

weather  had  been  exceedingly  dry  n^^^^  previous  to  the  storm  the 

days  of  Its  approach  the  sollS  ^r^d  Within  a  few 

the  air,  casting  a  pale,  sickly  li<rht  unon  olT  T  f  stronger,  with  a  haziness  in 
vast  ball  of  fire  hung  n  the  ai>  DSo.X•Y^J''^Tr*^V  i««k<^^  like  a 

was  very  quiet,  at  t^mes  intensely  S  m^l^V  f'T'  '^^""t  5  p.  m.,  the  atmosphere 
followed  by  the  rapid  appearance  of  "n  ,1*^1';™;'' "P  from  the  south, 
greatest  destruction  was  fLMorthe  h^  "^"'"^  ^^^^st.  The 

destructive  path  thrmKhe  Sh.^-  ^^^^^.^c^fred  during  the  spring  of  1814.  Its 
In  1826  the  Virst  gol^vSmenVs^y^rX^^  ^^'-^^^  affward 

as  follows:  - 10  chains  west  iWtoL  49  n<»^^^^^  Missouri  records  the  position 

from  northwest  corner  of  same  town  nu^  l  n'  """^'^  ^2  west,  and  30  chains  north 
passed  along  the  hi.^h  divi,!..  '  ^"'^^"'"g  a  course  north  30°  east."   The  storm 

the  path  oftonacWo!'  jirXn^^  and  Little  Blucv  crossing 

May  18th,  1877,  p.  m.,  a  tornado  passed  fr^^^^  lio  Missouri  River  at  Blue  JdiUs" 

Ottawa  and  Saline  Counties,  Sas  des  rovZ T      ^?  ^^"^  li"«  I'^t^'^cn 

February  23,  1875,  3.40  p  m    rtor,  nrin  ^    ^    ^'''''''^  amount  of  property. 
County,  Missouri,  d'emoUriinf^  ft  iTftinl  C'lf/^""  f""  Honstouia,  Puttis 

causing  considerable  loss  of  lifo^;  Surse  ifomSw  !      '■•■'"'  "'•'1  ^raAs,  and 

300  yards.    A  large  amount  of  i^nC^^^^^-^-^^^^^^ 


I 
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Still  another  house Vas  dekroyedff  lS 

lug  the  ruins  of  the  buildiuo-  in  everv  d  rPPt?m  of      mo^l^er's  arms,  and  distribut- 

coSe!  ^estlo'elT'  '         '  «f  Cloud  County,  Kansas ; 

'     ^l^:X^^S^:i^g^  *S  of  the  ,reat 

Novpmhpr  ftfii  1H7A  o  o  ,""*"';^  "I  Tj™'Jer  along  the  Missouri  river 

J^ttnmnl^^^^^^  a  loucl,  roaring'noise,  and 

ereel.  and  passed  norLeaY'afd  over  E^S^^^  t t„TV^  f 

great  damage,  especially  in  the  latter  Stale        ^0"^*^'  Kansas,  mto  Nebraska,  domg. 

Sa^n/ctu\^;^l^^^^^^^^^^^^  who  at  the  time  was  at  SaUna, 

coin^ng^^nlh^^^^^^^^ 

northeast,  Sud  len^faCt  40  Zle,  ^^^^  ''0'^"*^.=  course,  from  southwest  to 

and  $30,000  wort^of  pro;Stt  des^overf   TT  Pr^^.^e^e  killed,  many  wounded, 
crossed'depressionsanTeSions  alike    iTm.tTo/'*^  """^  f^^^'^Y  t""^  ^'^^^^^^ 
town  of  Salina,  letting  down  a  iLge  ^LtiVoS       XeeTlS  f '''' 
experienced  on  the  same  afternnon  '  +       .        Inree  other  tornadoes  were 

from  8  to  10  miles  apart!   No  Tmssed  1^^.  ft  ?M-'°?  >f.  ^o™*^'  Poi'^ts 

Gypsum  Creek;  course  from  Sh  sLftK^tl  n7\t'  ^moky  Eiver,  and 

No.  2  took  a  northeastlv  co^se  aW  Drv  nl  i  i^o^t^-northeast ;  length,  12 miles.- 
Mulberry  Creek,  near  StoTn^fMul^^^^^^^ 

the  occurrence  of  these  storms  there  bnri         .       !■      !  ^'^ey  lownship.   Previous  to 

tral  portL' o?pt^.;  Coun^^^^^^  southwest  to  northeast,  over  the  cen- 

notSt.'"'  '''''  ^  ^"'^"^^^^  o^«^  Iowa  City,  Iowa,  from  southwest  to 

CoZlX'!k''crZea^  it  Tf^^  -  Doniphan 

southern  portion  of  Holt  County  Missouri  '  S  Sl ''^'^^'T*'^''""^,  *^™"S^'  ^^^^^ 

ofSt:;1'ouX;  aL^^a^riii^^^^^^^^^^  passed  through  the  northern  portion 

in  a  course  north  56°  east  from  sSwel  f  n  ^'^^ouri  Eiver  450  feet  above  the'water, 
mile  south  of  the  small  town     WeStnort  *'    I*  entered  the  State  about  i 

the  Missouri  River,  10*  SfdlSPt  Vn^V'*"''"'^  ''.^^  *owu  of  Blue  Mills,  on 
weather  had  been  exceediZlv  drv  with  ,^nf  7°  previons  to  the  storm  the 

days  of  its  approach  tie  southS  wi  S .  1  r*"'''"'''  sou  herly  winds.  Within  a  few 
the  air,  casting  a  pale  siolX  ]f' ff  ^^^^^^^^  stronger,  with  a  haziness  in 

vast  ball  of  fire  hiSn  tl^e  air     d7Z^^  f:?""*^-  looked  like  a 

was  very  quiet,  at  trmes  inter^sely  ?a  hi^  ItV  M.'.  ^  ^^"^  ^^'^^^V^^^^ 

followed  by  the  rapid  annearo  fee  n^'o  f-^P- "'-^  l^feeze  sprung  up  from  the  south, 
greatest  de^Truction  wasXinZfthe  b,V  f portentous  cloud  in  the  west.  The 
without  descending.    All  of  the^eSr^  mSfp  pl'^f 'K^T?"  over  valleys 

east  and  north,  and  on  the  west  ste  to  ulrH?  ^'^''^  ^'^^     the  north- 

destroying  agent  moved  in  J^lli:eZ^Si Sit"^''  '''' 
deXftreVatt^^^^^^  Its 
In  1826  the  Virst  grernment  st  vey  of  t^TSM-^ t"*'^?' V;^^""*^:^"^  ^^'-^^^  afterwar.l. 
as  follows:     10  chains  west  fron/town  Missouri  records  the  posit i,m 

from  northwest  coruei  of  same  tow?,  ?..f,  '"''"S*'      west,  and  30  chains  uorlh 

passed  along  the  hiXdWidrbetS  fb«  'fT""  "orth  30°  east."  ^1 

OtSjS  SaS,f^";' P--^^  f-m  west 
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current  from  the  south  a  dark  clo^^^^  ^,33  of  ^^po,,  swept 

a  few  minutes,  changed  into  a  ^^^^  of  the  Blue  River,  north  of  MaiysviUe, 

with  terrible  force  and  velocity  down  the  valley  ot  jn  carrying  away  fences 

TMarshall  County,  K^^f ™e  feMs  Wheri  it  struck  the  town  of  Marysvdle  it 
and  all  vegetable  products  from  the  ncms-     v  seemed  like  midnight,  ihe 

mied  the  air  with  dust  and  a  dark  niass  of  clouds,  imU  ^  ^^^^        j  ^    t  out 

first  crash  burst  in  the  Iront  door  of  my  store  ^n  a  ^^^^^^^  "^if^^^ 

the  back  door  to  save  my  trunk,  ^^®^^,^fX  T  wns  several  times  whipped,  but  man- 
where  I  grasped  an  elm  post,  ground  which  I  was  se^er  ^ 

seven  houses  destroyed  m  the  town  and  two  pe  s  uorthwest,  accompanied 

eastward,  to  tto  Mississippi  Kive.r,  ''"'"J"? Illinois,  esiiausting  its  oner- 

rolled  up  the  ridge  several  rods.  .  invpstitrations  of  the  storms  of  May  29 

On  Ze  9  and^lO,  1879^  Y^il%I'r^^"'fit«[cenIr3  S  Kansas  and  western 

and  30,  1879,  a  series  of  violent  storms  visited  ^^^^  ^^^^^^^  p^^,o„  and 

Missouri,  doing  a  large  amount  ot  damage  to  pr^^^^^^  .^^^^^j  portions  ot  cen- 

injuring  a  large  number.    Small  tornad  es  ^^^e  'epor  ^^^^  heaviest  and  most 

tril  Kansas  during  the  ^^''^"'^Zll^^Tev^^^^ 

destructive  disturbance  occurred  on  ^J^^  ^^^'^J^^^  rthwest,  moving  to  the  sou  heast  m 
as  a  terrific  storm  of  rain  and  hail  1^?"^  territory  340  miles  long  by  2bO  miles 

nlrrow  belts  of  fro.u  ^  to  10  mi ks  ,n  ^^^^^^^  a  ten  ^        ^^^^^^  County  Kansas 

broad.    In  this  storm  fell  the  ill-iateci  t""  "  "  Hiose  remaining  were  moved  from  tueir 
ThTrry-sevenbuildingsweretornt^^^ 

foundations  or  twisted  out^of  shape.  /^^"P^^  ^"(May  30)  were  again  desolated.  No 
ingfrom  the  devastating  fury  of  t^^^  Jirst  storm  ^        ^^^^^  of  prop- 

one was  killed,  but  sixteen  Persons  were  seriously  ib^^  q  to- 

erty  destroyed.  The  storm  was  P^^^''"  f  ^^^^^^^renc^^^  and  Leavenworth,  in  Kansas,  at 
neka,  Wichita,  Emporia,  Ottawa  Seneca  Lawrence^  a  destruction  caused  by 

&asCity,andinthenorthwestern  con^^^^^^^^  '^,^1 
the  hail  was  especially  severe,  as  ^^^^P  T^iTed  up  weighing  from  12  to  14  ounces,  and 
were  as  large  as  hens'  eggs,  many  ^^^^^^^Xtiz^.^  bncks'  which,  judging  trom  the 
some  were  reported  to  have  *^,Vu  i^^^      through  tinned  roots,  and  the 

large  holes  made  through  the  sides  ot  Y^«™*l„°"ot  exa^  in  dimensions, 

heavy  canvass  covers  of  stage  coaches,  were  not  exa„„e 
TECHNICAL  NAMES. 
„  is  a  »att.r  of  „o  iit.l.  ■7;S:rv*,f,f "S^^^^^^ 

water-spouts,  hailstorms  and  tli^^c^er  storms    1*  storms  when  their  peculiar 

vised  to  insist  upon  an  arbitrary  f^^"^^^^^  for  a  short  time  been  open  to 

characteristics  and  their  °^«^-ej;°t™t^,^f,^fCwn  to  justify  resort  to  a  well  defined 
scientific  inquiry.  Yet  enough  ^s  alieady  ^J^^^^^^  J  ^,^/,^^eral  cloud  formations, 
name  quite  as  reasonable  and  exact  as  those  appuea  ^^^^^     one,  yet  as  vvell 

Two  or  more  storms  may  combine  so  as  |o  act  to  aU  app  ^^^^^^  invariably 

may  two  or  more  kinds  of  clouds  exist  m  tl^e  ™  mann  ^^^^^^^^^ 
considered  by  a  separation  of  its  parts  It  i^^^^n  their  absolute  use  for  the  undenia- 
terms,  but  that  having  them  we  ^ail  to  insist  upon  m  ^  the 

ble  advantage  of  clearness  and  f  P^^^^t^y^^^.^o  ^fest^gate,  are  tornadoes  and  nothing 
class  ol-  storms  which  I  have  3^een  oi  lered  to  m  ^^.^  ^.^p^^^^      ^  H 

else,  their  unfailing  accompaniments^  being  (^^^^^  or  waterspoiits 

as  in  others  of  earlier  date.    Jhat  they  are  not  cy  ^^^^^^     ^^^^  ofcce. 

is  evidenced  by  the  manner  of  investigation  ana  xuo 


1096 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


I  refer  here  to  various  cyclones  properly  so  called  which  from         +^  i 

ered         strange  that  t^oTpVarent"  ^st^^^^^^^^^ 
Stral^^ooItT^hff^^^^^^^ 


Assisknee^Tlm^ortan^e  was  of  nfy  workT 

will  not  permit  me  to  make  mention^f  ^'^  ^""I"^  persons,  which  space 

exceptional  kindness  of  Mr  John  1  MfrtS  edi  "^"^^  °f 

E.  A.  Hickman,  United  States  land  officrTicffendeLe  Mt^-^^^^^^ 

ssi-^rfs^i^l^ri 

S.  W.  Rhodes;  United  States  si|L?Zc'erLeatnworth!k''ar''  ''''''' 

JOHN  P.  PINLEY, 


I'trst  Class  Private,  Signal  Corps,  U.  S.. 


Paper  50. 


[Con^piled  by  PixstLieut.  A.  W.G™,KfthCa.alry,ActingSig.al  Officer  and  Assistan^^ 
PREFATORY  XOTE. 

hourofcommlncen^eirandendof^^^^^^ 

displays  (including  12  Tni  for nn!l  i  ''^ ^'^"'^  ""^^^"^  practicable.  All  "p.  m.» 
the  date  given  These  rbl";lia^iZ  It  *T  ''''''1''  T*^  ^e^re  sunrise  on 
hour,  bnt^imply  saifevenful  S  mornhi/  observer  has  given  no 
ther  observation,  the  hour  olfTts  oW,?^^^^^  •  ""'"^  where  cloudiness  prevented  fur- 
Where  thedisappeaTance  of  the  ^nr.^^^^^^^^^  prefixed  by  the  word  "obscured." 
observer  is  givenf  preceded  hv  -  Xr  "  wi  last  hour  noted  by  the 
having  beeS  am'ora]  the  name  of  tbl  f  .  ■^''f  ^i^ht 
point  (?)  is  ^re/md    '  bracketed,  and  an  interrogation 


August,  1873 

2.— Dakota  :  Pembina,  10  p.  m 


7. — Full  moon.  ' 

1  n~S*r"-i.  ^'P''''^'  10  till  after  10..34  p.  m. 
]0— Dakota:  Pembina,  9.50  to  11.30  p.  m. 

S'er,"^  Chxcago  9  to  11  p.  m.  ;  Dubuque,  10  to.  11  p.  m.  Gardi^ 

m.  Minnesota  Brec  dnridile  •  DuhitlT  H^o  ft'rT ^^^''il'''  ^  "^^f^"^  p. 
11  to  11.20  p.  m  ■  RocWer  H  K  +^  0  i  ;  *°t^:'^*^  P'  Oswego, 
p.  m.        ^       '  to 9.40  p.  m.   Wisconsin:  La  Crosse,  8.40  to  9?3() 

18.-^afcota ;  Pembina,  8.50  to  10  p.  m. 

on~-^/.'*',  ^''^^ •■  Rochester,  8.40  p.\n. 

^0.~Michigan :  Alpena,  10  p.  m. 
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Paper  50. 

GH....,  rmhCavalry,Acti.gSigBal Officer  and  Assistant.] 
PREFATORY  NOTE. 

Dates  and  times  ffivenarplnooi  a 

mmmma 

2    n^j.  ,  August,  1873. 

3-~g«^''^«-  Pembina,  10  p  m 

ai?^}7 1^-  ■ 

17.-^ai«e;Ga«liCMo  V  n  tlli^ft  ^^^'•«"^«  ••  Omaha,  11  p       to  I  . 
^0.-il/,c%a«..  Alpena,  10  p.  m. 
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August,  1873. 

21.  — Iowa :  Dubuque,  8.45  to  9  p.  m. 

22.  — Massachusetts :  Boston,  10  p.  m.    Minnesota:  Duluth,  suspected,  9.30  p.  m. ;  Saint 

Paul,  11  p.  m.    Michigan  :  Detroit,  10.30  p.  m. 

23— Connecticut :  Ne-5V  Loudon,  11.15  to  12  p.  m.  Dakota :  Pembina,  10  p.  m.  Maine  : 
Gardiner,  9  till  after  11.59  p.  m. ;  Portland.  Minnesota :  Breckinridge.  New  York  : 
Rochester,  9  p.  m.  to  1.30  a.  m. 

24.— Dakota :  Pembina,  9  till  after  10.25  p.  m.  Maine:  Gardiner,  began  at  11  p.  m. 
Minnesota :  Breckinridge ;  Duluth,  9.45  to  10.20  p.  m. ;  Saint  Paul,  11  p.  m.  Wis- 
consin :  Milwaukee,  after  9  p.  m. 

2b.— Dakota :  Pembina,  9.30  till  after  11  p.  m.  Maine :  Gardiner,  soon  after  9  p.  m. 
Michigan:  Alpena,  9.30  till  after  10.34  p.  m.  Minnesota:  Duluth,  suspected, 
10.34  to  12  p.  m.  Pennsylvania :  Erie,  suspected.  Wisconsin  :  La  Crosse,  9  till 
after  10  p.  m. 

26.— Dakota :  Pembina,  8.35  p.  m.  Maine :  Gardiner,  9  p.  m.  till  after  1  a.  m.  Michi- 
gan :  Ali)ena,  9  p.  m.  Minnesota :  Breckiuridge ;  Duluth,  suspected,  10  p.  m.  ; 
Saint  Paul,  10.50  to  11.50  p.  m.  New  Hampshire  :  Mount  Washington,  from  10 
p.  m.  New  York  :  Rochester,  8  p.  m.  to  2  a.  m.  Pennsylvania  :  Erie,  10.47  p.  m. 
to  1  a.  m. 

2n .—Michigan  :  Alpena,  9  till  after  10.34  p.  m.  Minnesota:  Saint  Paul.  New  Hamp- 
shire :  Mount  Washington,  from  9  p.  m. 

28.  — Dakota :  Pembiua,  9.50  p.  m.  Michigan  :  Marquette,  early  evening  to  11.10  p.  m. 
22.— Dakota:  Pembina,  10  till  after  11  p.  m.  Maine:  Gardiner,  11.59  p.  m.  Michigan: 

Alpena,  9  till  after  10.34  p.  m.    Minnesota :  Duluth,  10  till  after  11  p.  m. 

September,  1873. 

1. — Alaska  :  Saint  Paul's  Island. 

A.— Minnesota  :  Duluth,  10.30  to  10.45  p.  m. 

6. — Full  moon. 

10.  —  Wisconsin  :  La  Crosse,  9  to  10.30  p.  m.    Dakota  :  Pembina,  9.30  to  10  p.  m. 

11.  — Montana:  Fort  Benton. 

VS.— Dakota:  Pembina,  8.15  till  after  9.15  p.  m.  Michigan:  Alpena,  9  p.  m^;  Esca- 
naba,  9  to  11  p.  m. ;  Grand  Haven,  8  p.  m.  Minnesota :  Breckinridge,  suspected ; 
Saint  Paul,  early  evening  to  10  p.  m.  Wisconsin  :  La  Crosse,  9  to  10.15  p.  m  : 
Milwaukee,  7.30  to  11.25  p.  m.  ^  > 

U.— Dakota:  Pembina, 9.50  p.  m.  Michigan:  Alpena, 8.30  p.  m.  Ohio:  Toledo, 9  to 
9.20  p.  m. 

16.— Dakota:  Pembina,  8.40  to  9.30  p.  m. 

15.  -^owa:  Keokuk,  10  p.  m.    Michigan:  Alpena,  8  till  after  10  p.  m. 

19.  — Minnesota :  Duluth,  10  p.m.;  Saint  Paul,  9.30  p.  m.    Neiu  York:  Oswego  10  30 

p.  m.  to  2  a.  m.    Ohio  :  Toledo,  10.30  to  12  p.  m. 

20.  — Maine :  Gardiner,  began  at  dark.   Michigan :  Alpena,  10  p.  m. 

21.  — Alaska:  Saiut  Paul's  Island,  9.20  p.  m.    Maine:  Gardiner,  began  about  9  p.m. 

Michigan:  Alpena,  8.30  till  after  10.34  p.  m. 

22.  — Connecticut :  New  Haven,  8  till  after  9  p.  m.  Minnesota:  Saint  Paul,  11.15  p.  m. 
2A.— Maine :  Gardiner,  9  till  after  10  p.  m.    Massachusetts  :  Boston,  9  till  after  12  p.  m. 

Neiv  Hampshire:  Mount  Washington,  10  to  11.30  p.  m. 
^5— New  York:  Oswego,  9  to  10. 30  p.  m. ;  Rochester,  8.45  to  11  p.m.  Pennsylvania:  Erie. 

29.  — Michigan :  Alpena,  8  p.  m.    Minnesota :  Saint  Paul,  10  to  11.30  p.  m.    Wisconsin : 

La  Crosse,  8.15  to  10  p.  m. 

30.  — Maine:  Gardiner,  10  p.  m.,  till  after  11.59 p.  m.    Massachusetts:  Boston,  11  to  12 

p.  m.  Michigan:  Marquette,  10  till  after  11.25  p.  m.  Minnesota:  Breckin- 
ridge; Saiut  Paul,  11p.m.  Vermont:  Burlington,  10.20  to  11.35  p.  m.  Wis- 
consin :  La  Crosse,  9  tiU  after  11  p.  m. 

October,  1873. 

1. — Maine :  Gardiner,  11.59  p.  m. 
3. — Maine:  Eastport,  9  p.  m. 
5. — Full  mooi^. 
1.— Alaska :  Saint  Paul's  Island. 

10.  — New  Hampshire :  Mount  Washington,  7.30  to  12  p.  m.    Maine :  Gardiner,  8  p.  m. 

11.  — Maine :  Eastport,  10.20  p.m. 

12.  — Iowa:  Dubuque,  8  p.  m.    New  York:  New  York,  for  30  minutes, 
14. — Alaska:  Saiut  Paul's  Island, 

lb.— Dakota:  Pembina,  8.20  till  after  10  p.  m.  Michigan :  Alpena,  8  till  after  10.34  p. 
m.    O/iio;  Toledo,  9.30  to  10.30  p.  m.  ;  y 

16.  — Michigan :  Marquette,  9.20  till  after  10.45  p.  m. 

18.  — Iowa:  Dubuque,  8  till  after  10  p.  m.    Maine:  Eastport,  10.30  p.  m. :  Gardiner, 

1  till  after  1.30  a.  m.    Michigan :  Alpena,  8  p.  m.,  till  after  9  p.  m. 

19.  — Dakota :  Pembina,  8.20  tiU  10,15  p.  m.    Michigan :  Alpena  8  to  10  p.  m. 
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^3.— Alaska :  Samt  Paul's  Island;  Michigan  :  Alpena,  8  p.  m 

24.  — Alaska:  Saint  Paul's  Island.  I        o  p.  m. 

o    T,,,  November  1873, 

3. — Full  moon. 
ll.~Maine :  Eastport,  8  till  after  9  p.  m. 
13.— Maine:  Gardiner. 

23.— Maine:  Eastport,  11  to  12  p.  m 

25.  — ilfftme;  Eastport-,  12  p.  m. 

26.  — Maine :  Eastport,  9  to  12  p.  ni 

27.  — Dakota :  Pembina,  8.15  to  10.30.  p.  m. 

December,  1873. 
l.—Mo7itana:  Fort  Benton,  for  30  minutes. 
3.— Full  moon. 

■'  Pembina,  8.15  to  9.20  p.  m. 

IS.— Missouri :  Richland,  8  to  10  p  m 
23.— IfaiBe;  Eastport,  9.30  to  11.45  p.'m. 
22.— Dakota :  Pembina,  8  p.  m. 

2.-FULL  MOON.  JANUARY,  1874. 

5.-District  of  Columbia  :  Washington,  midnight  to  4  a. 


15.— 


a.,  6th. 


1.   ,  Maine:  Eastport,  11 

6.— Newfoundland:  St.  John's. 

f  --Iowa :  Dubuque,  8  to  9.30  p.  m.    Weiv  York:  Palermo  7  m 

land.  Maryland  PaHston  H  ^  ^  '  '.^5°°°  ^^^o^^d,  9-  P-  5  Port- 
9.30p.m.;  £tk^^p2  to  i^^^^^  MassacMsetts':  Andov^r,  8  to 

^.30  till  alter  9.3o'p.        M^^^ f 
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land:  Harbor  Grace;  Saint  John's,  7.30  p.  m.  NewHampsliire:  Contoocookville, 
9  p.  m.  New  Jersey :  Somerset.  Neiv  York:  Houseville,  7  p.  m.  to  4  a.  m  • 
North  Argyle,  8.45  p.  m. ;  Palermo;  Troy;  after  9  p.  m. ;  Waterburg,  9  p.  m.' 
Ohio:  Carthagena,  11  p.  m.  Vermont:  Burlington;  Castleton,  8  to  10  p.  m.  ; 
Woodstock,  7  p.  m.  Wisconsin:  Elkhom,  10  p.  m. 
n .—Connecticut :  Middleto wn ;  New  Haven,  9  till  after  10  p.  m. ;  Southington.  Balcota  : 
Pembina,  7.10  till  obsenred  at  9.20.  Delaware:  Milford,  9  p.  m.  Indiana  '- 
Bloomington,  9  p.  m. ;  Fort  Wayne,  9  p.  m. ;  Indianapolis,  8.40  p.  m.  till  after 
12;  Spiceland,  11  p.  m.  to  12.  Maine:  Cornish,  all  evening;  Eastport,  all 
evening  from  6.40  p.  m. ;  Gardiner,  8  p.  m.  till  after  .3.30  a.  m.  •  Mount  Desert, 
dusk  to  9  p.  m. ;  North  Palermo,  all  evening ;  Orono ;  Oxford,  9  p.m.;  Portland ; 
Standish,  10 p.  m. ;  West  Waterville,  9 p.  m.  Maryland:  Fallston;  Woodlawn, 
8p.  m.  Massachusetts :  Andover,  8  to  11  p.m. ;  Boston,  8.30  till  after  2.15  a.  m. ; 
Florida,  8  to  11  p.  m. ;  Vineyard  Haven,  10  p.  m.  Michigan  :  Alpena,  9  p.  m. ; 
Grand  Rapids,  7  to  11  p.  m.  Minnesota  :  Breckinridge,  9.40  till  after  10  p  m 
Montana:  Fort  Benton,  8.30  to  11  p.  m.;  Virginia  Citv,  8  to  9  p.  m.  A^ew 
Hampshire :  Contoocookville,  8.30  to  10  p.  m. ;  Dunbarton  ■  Mount  Washington,  7 
till  after  9.  New  Jersey  :  Barnegat,  8  to  10.15  p.  m. ;  Cape  May,  9.30  to  10  p.  m. : 
Chester,  9  p.  m. ;  Long  Branch,  8  p.  m.  to  2  a.  m. ;  New  Gemiantown,  9  p.  m  • 
Peck's  Beach,  9.10  to  10.30  p.  m.;  Sandy  Hook,  9.30  to  10  p.  m. ;  Somerset 
New  York  :  Albany,  8.43  to  9.32  p.  m. ;  Brook  Haven,  9  to  10  p.  m.  ;  Cazenovia, 
9  p.  m.;  Hempstead,  8  to  9.30  p.  m.  ;  Houseville,  from  7  p.m.;  Jamestown, 
8.30  to  10  p.  m. ;  Kensico,  10  p.  m. ;  Lockport,  from  9  p.  m. ;  New  York  City,  8. 40 
to  10  p.  m. ;  North  Ai-gyle,  most  of  evening;  North  Volnev,  from  8  p.  m.; 
Palermo,  all  evening ;  Rochester,  9  p.  m.  to  12  m. ;  Troy,  8. 30  to  10  p  m. : 
Waterburg,  9.  p.  m.  Ohio  :  Bellefontaine,  8  to  9.15  p.  m. ;  Carthagena,  7  p.  m. ; 
Hillsborough;  Jacksonbnrg,  8  to  10  p.  m.  ;  Mount  Auburn,  8  to  9  p.  m. ;  Ober- 
lin  ;  Ruggles;  Toledo,  9  to  9.15  p.  m. ;  Urbana,  7.30  to  10  p.  m.  Pennsylvania: 
Erie,  9  p.  m.  to  la.  m. ;  Fallsington,  9  p.  m ;  Perryville,  8  to  10  p.  m. ;  Phila- 
delphia, 9  to  9.45  p.  m. ;  Plainlleld.  Vermont:  Castleton,  9  p.  m. ;  Burlington: 
Woodstock,  7  to  10.30  p.  m.  Virginia:  Accotink  ;  Keswick  Depot,  7  to  9.30  p. 
m. ;  Prospect  Hill.  Wisconsin :  Elkhorn,  10  to  11  p.  m.  ;  LeRoy,  during  even- 
ing ;  Rocky  Run. 

l^.— Connecticut:  New  Haven,  7  to  10  p.  m.  Dakota:  Pembina,  8.30  to  10.30  p.m. 
New  York:  Lockport,  8.20  p.  u.,  suspected. 

19.  — Michigan  :  Alpena,  7.30  to  10.34  p.  m.  Ntivfoundland :  Harbor  Grace ;  St.  John's. 

7.30  p.m.  ' 

20.  —  Vermont:  West  Charlotte,  7  a.  m. 

21.  — Dakota:  Pembina,  9  till  after  10.40  p.m. 
23. — Maine  .-—Eastport,  midnight. 

25.— Dakota:  Fort  Sully,  7  to  8.30  p.m.    Massachusetts:  Boston,  11.10  to  11.30  p.m. 
27.— Minnesota:  Duluth,  9,30  to  11.30  p.  m.    Newfoundland:  Harbor  Grace. 
29.— New  Jersey :  Peck's  Beach,  10.50  to  11  p.  m. 
31. — ^full  moon. 

February,  1874. 

5.  — Connecticut:  Middletown,  7  to  9  p.  m.    Maine:  Cornish,. till  9  p.  m. ;  Eastport, 

7.25  to  10.10  p.  m.;  Gardiner,  7  p.  m.  till  after  1  a.m.;  Orono;  West  Waterville, 
7  to  9  p.  m.  Massachusetts:  Boston,  8.40 to  9.40  p.  m. ;  Mendon;  Somerset,  6  to 
9  p.  m.  Michigan:  Alpena,  7.30  to  10.34  p.  m.  New  Hampshire:  Contoocook- 
ville, 8.30  to  10  p.  m;  Whitefield,  from  7.10  p.  m.  New  Jersey:  Long  Branch, 
9  p.  m.  New  York:  Albany,  8.40  to  9.11  p.  m. ;  Depauville,  9  p.  m. ;  House- 
ville, all  the  evening;  Kensico,  7  p.  m. ;  North  Argvle;  North  Volney,  from 
dusk  till  alter  9  p.  m. ;  Oswego,  7.15  to  10  p.  m. ;  Palermo,  9  p.  m. ;  Rochester, 
8.30  to  10  p.m.  Pennsylvania:  Plainfield,  9  p.m.  Vermont:  Burlington,  7  till 
after  10  p.  m. ;  Castleton,  7  to  10  p.  m. 

6.  — Dakota:  Pembina,  7.50  to  9.55  p.m.    Maine:  Gardiner,  suspected,  7  to  9  p.  m. 

Mowfrtwa;  Port  Benton,  6.30  to  10  p.m.  '      -f  > 

7.  — Maine:  Eastport,  10.30.    Michigan:  Alpena,  9  p.m.;  Marquette. 
9.— Dakota:  Pembina,  8.40  to  9.30  p.  m.   'Indiana:  Fort  Wayne,  9  p.  m. 

10.— New  Jersey :  South  Trenton.    Newfoundland:  Harbor  Grace. 
Vi.— Vermont:  West  Charlotte,  6.40  p.m. 

U.— Maine:  Eastport,  8  p.m.;  Gardiner,  9  p.  m.,  till  after  1.15  a,  m.  Minnesota: 
Breckinridge,  9.41  to  10.15.  Montana:  Fort  Benton,  9  p.  m.  New  York:  De- 
pauville, 9  p.  m. ;  Houseville,  10  p.  m. ;  North  Argyle,  9  p.  m. ;  Rochester,  10.45 
to  12  p.  m. ;  Waterburg,  8.50  p.  m.  Pennsylvania:  Erie,  10.47  to  11.30  p.  m. 
Vermont:  Burlington. 

}^-—^f'^~ota:  Pembina,  8.10  to  8.45  p.  m.    Minnesota:  Saint  Anthony,  10  p.  m. 

17.— Maine:  Gardiner,8.30p.m.tillafter  12p.m.  Michigan:  Alpena,  7. 30  till  after  10. 34; 
Marquette,  Sugar  Island,  suspected.   Minnesota:  Saint  Anthony,  9  p.  m.  New 
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Yorlc:  North  Argyle;  Palermo,  9  p.  m. ;  Vermont;  Burlington,  9  to  9.45  p.  m 

Wisconsin:  Leroy,  9  p.  m. 
18.— Massachusetts :  Boston,  8.45  to  11.15  p.  m. 

20.  — Dakota:  Pembina,  9  to  10.10  p.  m.    Iowa :  Clarinda,  9.30  p.  m.   Maine:  Eastport. 

8  to  12  p.  m.  ^ 

21.  — Bakota:  Pembina,  7.50  to  9  p.  m. 

23. — Connecticut:  Middletown,  4  to  5  a.  m. 
2i.—Miv  Torh:  North  Argyle, 

March,  1874. 

2.— Full  moon. 

Z.— Dakota:  Pembina,  7.30  to  9.10. 

G.— Maine:  Eastport,  7.30  to  10  p.  m.  NeivfoundJand:  St.  John's.  North  CaroUna: 
[sLenoir,  6  p.  m.] 

7.  — Colorado:  Denver,  8..35  to  11.45  p.  m.;  Pike's  Peak,  9  p.  m.,  first  aurora  since  sta- 

tion opened.  Dakota:  Fort  Pembina;  Fort  Sully— till  after  10  p.  m. ;  Pembina, 
8.15  to  10.30  p.  m. ;  Yankton.  District  of  ColumUa:  Washington,  9.20  to  day- 
light. Georgia:  Augusta.  Iowa:  Afton,  8  to  10  p.  m.;  Clarinda,  7  to  10.30  p. 
m. ;  Council  Bluffs,  9  p.  m. ;  Cresco,  9  p.  m. ;  Davenport,  7.45  till  after  12  p.  m. : 
Fontanelle,  7  to  10  p.  ni. ;  Fort  Madison,  7  till  after  10  p.  m. ;  Guttenburg,  9  p. 
m. ;  Keokuk, 9  to  11.25 p.m.    Illinois:  Bloomington,  7 to  lOp.  m. ;  Champaign; 

7  to  9.30  p.  m. ;  Tiskilwa,  from  8  p.  m. ;  Wyauet,  7  p.  m.  Indiana :  ludian- 
apohs,  7. 10  till  after  midnight ;  Laconia,  G.  30  p.  m. ;  Spiceland,  9  p.m.  Kansas : 
Burlmgame,  from  dark  till  11  p.  m. ;  Holton,  8  p.  m.  Kentucky :  Louisville,  7. 14 
to  8.15  p.  m.  Maine :  Eastport,  6.50  to  9.50  p.  m.  Maryland :  New  Market,  8.45 
p.m.  Michigan:  Adrian,  9  p.m.  Minnesota:  Breckinridge,  9  to  10. 30  p.  m. ;  Saint 
Anthony;  Saint  Paul,  8  till  after  9  p.  m.  Missouri:  Wet  Glaze,  7  to  7.45  p. m. 
Nebraska :  Omaha,  7  to  12  p.  m. ;  Santee  Agency,  7  p.  m.  Mw  Jersey :  Peck's 
Beach,  7.30  to  8  p.  m.  Mw  York:  Albany,  8,  obscured  9.25  p.  m. ;  Troy,  8.05, 
obscured  9.30  p.  m.  Ohio :  Bellefoutaine,  7.30  p.  m. ;  Bethel,  fi-om  dark ;  Cincin- 
nati (College  Hill),  from  8  p.  m. ;  Hillsborough;  Jacksonburg,  9p.  m.;  Urbana, 
9 p.  m.  Tennessee:  Castiliau  Springs,  7  to  7.35  p.m.;  Knoxville,  7  to  9  p.  m. 
Virginia:  Cape  Henry,  7,  obscured  at  10  p.  m. ;  Hampton,  7.15  p.  m.;  Lynch- 
burg, 7.15  to  7.55  p.  m.;  Norfolk,  7  p.  m., obscured 7.55 p.  m.;  Wytheville,  7.30 
to  10  p.  m.  West  Virginia:  Morgantown,  9.15  to  11.30  p.  m.  Wisconsin:  Em- 
barras,  7.30  p.  m. 

8.  — Dakota:  Pembina,  8.20  to  9.50  p.  m.  Illinois:  Rockford.    Indiana:  Rising  Sun, 

8  to  9  p.  m.  loiva :  Cresco,  7  to  8  p.  m.  Minnesota :  Duluth,  7  to  8.30  p.  m.  Ten- 
nessee: Knoxville,  7.30  p.  m.  Wisconsin:  Leroy,  9  p.  m. ;  Manitowoc,  8.30  to 
10  p.  m. ;  Rocky  Run,  7.30  p.  m. ;  Wien,  7  p.  m. 

9.  — Maine:  Eastport,  about  midnight.    Michigan:  Alpena,  8  p.  m.    Ohio:  Mount 

Auburn  (Cincinnati). 

10.— Dakota:  Pembina,  8.40  to  10.20  p.  m,  Iowa:  Cresco,  8  to  9  p.  m.  Wisconsin: 
Embarras,  8.30  p.  m. 

12.— Dakota:  Pembina,  8  to  10.15  p.  m.  Michigan:  Escanaba,  10  p.  m.  Minnesota: 
Saint  Paul,  10  till  after  12  p.  m. 

15.  — Mw  Hampshire:  Mount  Washington,  8.45  p.  m.  to  12.45  a.  m. 

16.  — Missouri :  Wet  Glaze,  6.30  to  8.30 p.  m.    Newfoundland:  St.  John's.    New  York: 

Waterburg,  9  p.  m. 

17.  — New  York :  Waterburg,  9  p.  m. 

18.  — Dakota:  Pembina,  8.30  till  after  10  p.m.    Micliigan:  Alpena,  7.30,  obscured  at  8 

p.  m. 

19.  — Io2va:  Cresco,  10  p.m.    Newfoundland:  St.  John's,  7.30  p.  m. 

20.  — Iowa:  Clarinda,  7  till  after  11  p.  m. ;  Cresco,  suspected.    Maine:  Eastport,  mid- 

night, suspected.    Michigan  :  Alpena,  7.30  till  after  11  p.  m. 
23. — Connecticut:  New  Haven,  1  a.m. 

21.  — Dakota :  Pembina,  9.50  till  after  11  p.  m. 
^l.—New  York :  Palermo,  7  to  9  p.  m. 

April,  1874. 

1.— Full  moon.  Dakota:  Pembina,  8.30  to  9.45  p.m.  Maine:  China  Village,  8  p. 
m. ;  Eastport,  till  2  a.  m.  of  3d  ;  Gardiner,  10  till  about  3  a.  m. ;  Orono,  9  p.  m. 
Michigan:  Alpena,  8.30,  obscured  at  10.30p.m.;  Detroit,  12p.m.  to  12.30  a.m., 
2d.  Minnesota:  Breckinridge,  9  to  10.30  p.  m. ;  Duluth,  8  to  8.40  p.m.;  New 
Ulm,  9  p.  m. ;  Saint  Anthony  (Minneapolis'),  9  p.  m. ;  Saint  Paul,  8  to  10.40  p. 
m.  Jfowtorta;  Fort  Benton,  7  to8.30p.  m.  iVe«i/bM«dZaM.<Z;  Harbor  Grace.  Ne^o 
Hampshire :  Contoocookville,  9 p.  m. ;  Whitefleld,  8.03  p.  m.  New  York :  House- 
ville,  11.30  p.  m. ;  North  Argyle,  9  p.  m. ;  Oswego,  8  to  1  a.  m.    Ohio :  Toledo, 

9  to  10  p.  m.    Vermont :  Lunenburg ;  Woodstock,  9  p.  m. 
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2. — Pennsylvania  :  Erie,  12.05  a.  m. 

Z.—Dalcota:  Pembina,  8  to  10.15  p.  m.  Minnesota:  Saint  Paul,  9.30  to  10.15  p.  m. 
Wisconsin  :  Embarras,  8  p.  m. 

i.^Dalcota  :  Pembina,  —  to  9.30  p.  m.  Maine:  Eastport,  8.30  to  10  p.  re. ;  Gardiner, 
early  evening.  Michigan:  Alpena,  7.30  till  after  10.34  p.  m.  Minnecota  :  Breck- 
inridge, 9  till  after  10".30  p.  m.    New  York:  Depauville,  9p.  m. ;  North  Argyle, 

5— Minnesota :  Breckinridge,  8.15to9.30p.  m. ;  Saint  Anthony  (Minneapolis),  9  p.  m. 

6.— Connecticut :  Greenwich ;  Southington.  Dakota :  Fort  Sully,  p.  m.  ;  Pembina,  7.55 
to  10.15  p.  m.  Indiana:  Vevay,  9  p.  m.  loiva:  Cresco,  8  to  9  p.  m. ;  West 
Union.  Kansas :  Medicine  Lodge.  Maine :  China  Village,  7  p.  m.  ;  Cornish, 
Eastport,  7.20  p.  m.  to  1  a.  m. ;  Gardiner,  8  p.  m.  to  1  a.  m.,  obscured;  Orono; 
Standish,  9p.  m.  Massachusetts:  Boston,  8.15  to  10.20  p. m. ;  Florida;  Somer- 
set ;  Vineyard  Haven ;  Williamsto  wn.  Michigan :  Alpena,  8.30  till  after  10.34  p. 
m. ;  Litchfield,  8  to  11  p.  m. ;  Sugar  Island,  9  to  10,  obscured.  Minnesota :  Breck- 
inridge, 8  p.  m. ;  Dulnth,  8  to  11.30  p.  m, ;  Saint  Paul,  8.30  to  11.30,  p.  m.  New 
Hampshire :  Contoocookville,  9  p.m.;  Whitefield.  Neiv  Jersey :  New  German- 
town,  7  to  10  p.  m.  Neio  York :  Albany,  8  to  9.20  p.  m. ;  Benton  Centre,  all  the 
evening ;  Cazenovia,  9  p.m.;  Depauville,  9  p.m.;  Houseville,  9  to  10  p.  m. ; 
North  Argyle,  9  p.  m. ;  North  Volney,  Eochester,  9.10  p.  m. ;  Troy,  8.40  to  9.30 
p.  m.,  obscured  ;  Waterbnrg,  8  p.  m.  Pennsylvania:  Factoryville,  6.45  to  7.45 
p.  m.  Wisconsin :  Embarras,  8  p.  m. ;  Leroy,  8  to  9  p.  m. ;  Manitowoc,  8  to  10 
p.  m. ;  Rocky  Run,  7  p.  m. ;  Wien,  8  p.  m. 
*7.— Canada:  Algona,  about  9  p.m.;  Grauton,  10  p.m.;  Huntingdon,  9.40  p.m. 
IngersoU ;  Little  Current ;  Montreal,  11.45  p.  m. ;  Mount  Forest,  9.15  p.  m. ;  Point 
Clark,  8  to  10  p.  m. ;  Toronto,  7.09  to  10.09 ;  Welland,  about  9  p.  m.  Connecticut : 
New  Haven,  7.44  to  after  12.44  a.  m. ;  New  London,  8.20  p.  m.  to  after  midnight ; 
Southington.  Dakota :  Fort  Sully,  6.25  to  after  7.50  p.  m. ;  Pembina,  9.45  to  11.15 
p.  m.  Illinois :  Hennepin ;  Riley,  8.46  to  11.16  p.  m. ;  Wyanet,  8.51  p.  m.  Inc^iana : 
Vevay,  9.32  to  10.02  p. m.  Indian  Territori/ :  Fort  Gibson,  7.12  to  8.12.  Iowa: 
Boonesborough;  Clarinda,  9.30  to  after  12.13  a.  m. ;  Cresco,  8.46  to  11.01  p.  m. ; 
Davenport,  9.54  to  10.14  p.  m. ;  Dubuque,  9.55  to  after  11  p.  m. ;  Guttenburg,  12.55 
to  2.55  a.m.  (8th);  Independence,  9  p.m.  to  after  9.30  p.m.;  West  Union,— 
alter  11.59  p.m.  Kansas:  Medicine  Lodge.  Maine:  Cornish,  all  night ;  East- 
port,  11.15  p.  m. ;  Oxford,  8.34  p.m.  ilfaM?7o6a;  Winnipeg.  Ifar^Zawd. •  Fallston, 
till  9.30  p.m.  Massachusetts:  Florida,  7.44  to  10.44  p.m. ;  Kingston,  10.05  p. 
m. ;  North  Adams,  8.44  to  after  10.44  p.  m. ;  Williamston,  8.50  to  after  11  p.  m. 
Michigan  :  Alpena,  7.56  to  11.26  p.  m. ;  Detroit,  7..54  to  11.24  p.  m. ;  Grand  Ha- 
ven, 8.07  to  3.37  a.m.;  Grand  Rapids,  8.04  p.m.  to  12.04  a.m.;  Marquette, 
8.01  to  after  11.26  p.  m. ;  Northport,  11.37  p.  m. ;  Sugar  Island,  9.00  p.  m. ;  Traverse 
City,  9.49  to  after  10.34  p.m.  Minnesota:  Breckinridge,  soon  obscured;  Saint 
Anthony,  10.05  p.  m. ;  Saint  Paul,  8.04  to  after  12  p.  m.  New  Brunsivick :  Frede- 
rickton,  Samt  John.  Newfoundland:  Harbor  Grace,  suspected.  New  Hamp- 
shire: Contoocookville,  7.39  to  9.39  p.m.  New  Jersey:  Barnegat,  10.49p.m.; 
Chester  7. 30  to  9  p.m.;  Freehold,  7.49  to  after  9.39  p.  m. ;  Long  Branch,  10.45  to 
after  12.18  a.m. ;  New  Germantown,  6.51  to  9.51  p.m.;  Sand  Beach,  10.18  to 
11.18  p.  m. ;  Sandy  Hook,  10.38— obscured  at  11.08  p.  m. ;  South  Orange.  New 
York:  Adams,  8.06  to  9.11  p.m.;  Albany,  7.07  to  10.47  p.m.;  Benton  Center, 
all  the  evening;  Buffalo,  8.58  to  after  4  a.  m. ;  Cazenovia,  8.55  p.  m. ;  Depauville, 
8.58  to  after  10.28;  Houseville,  7.54  to  after  9.24;  Lockport,  8.37  p.  m. ;  NiohoUs, 
10.53  p.m.;  North  Argyle,  8.50  to  9.55  p.m.;  North  Hammond,  8.54  p.m.; 
North  Volney,  8.  57  to  9. 57 ;  Oneida,  8  to  10  p.  m. ;  Oswego,  8. 39  to  after  12.29  a.  m. ; 
Palermo;  Rochester,  9.08  p.m.;  Rodman,  8.25  p.m.;  South  Trenton,  7.51  to 
1.51  a.  m. ;  Troy,  7.16  to  after  10.46  p.  m. ;  Waterburgh,  7..59  to  9.29  p.  m.  Nova 
Scotia :  Sydney.  Ohio :  Margaretta,  8.22  p.  m.  ;  Toledo,  9.26  to  10  p.  m.,  when 
obscured.  Pennsylvania:  Erie,  8.13  p.m.  to  12.13  a.m.;  Factoryville,  8.25  to 
9.55  p.m.;  Fallsington;  Pennville,7.36  to  after  10.08  p.  m. ;  Sandusky,  8.22  p.  m. ; 
obscured  later.  Vermont :  Burlington  10  to  after  10.45  p.  m. ;  Castleton,  till  after 
9.44  p.m.;  Lunenburg;  West  Charlotte,  7.15  to  7.45  p.m.;  Woodstock,  early 
evening  to  after  10.17  p.  m.  Wisconsin :  Embarrass,  8.49  to  after  10.16  p.  m. ;  La 
Crosse,  till  after  11.03 ;  Le  Roy,  from  8.46 ;  Manitowoc,  8.43  to  after  12.43  a.  m. ; 
Milwaukee,  9.13  to  after  2.43  a.  m. ;  Eocky  Run,  9.34  p.  m. ;  Sturgeon  Bay,  from 
8.12  p.m.;  Wautoma,  9.50  p.  m.  ^        l       ,        a  j, 

8.— Massachusetts :  Florida,  after  11  p.  m.  Michigan :  Alpena,  8  to  after  11  p.  m. ;  Es- 
canaba,  10  p.  m. ;  Sugar  Island,  suspected.  New  Hampshire :  Whitefield,  8.45 
p.  m.    New  York :  Rodman. 

.  *  The  times  given  under  this  date  are  Washington  mean  time,  having  been  reduced  by  Prof.  C.  Abbe 
m  iua  report  on  this  aurora,  pnbliahed  in  the  annual  Reports  of  the  Chief  Signal  Ofacer  for  1875  and  1876. 
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9.  — Michigan :  Escanaba,  10.30  p.  m.    Vermont :  West  Charlotte,  7.40  p.  m. 

12.  — Maine  :  Eastport,  11.30  to  2  a.  m.    New  Jersey :  Sandy  Hook,  11.30  p.  m. 

13.  — Maine:  Eastport,  midDight ;  Gardiner,  8 p.  m.  New  Hampshire:  Contoocookville, 

all  the  evening;  Mount  Washington,  8.30  to  10.10  p.m.  New  York:  Albany, 
12.45  to  2.15  a.m.;  Depauville,  9  p.m.;  Houseyille;  North  Argyle,  9  p.  m. 
Pennsvlvania :  Erie,  12.25  a.  m.    Vermont :  Lunenburg,  Woodstock,  1  to  3  a.  m. 

14.  — Dakota:  Pembina,  8.15  to  10.20  p.  m.    Maine:  Gardiner,  10.30  p.  m. ;  Oxford,  11  p. 

m.  Minnesota:  Saint  Paul,  9.30  to  10.30  p.  m.  New  Jersey :  Long  I5ranch,  about 
12.30  a.  m.    Neiv  York:  Albauy,  1.30  to  2.30  a.  m.;  Houseville,  1.30  a.  m. 

15.  — Maine:  China  Village,  9  p.  m. 

16.  — Maine:  Gardiner,  11.59  p.  m.    New  York:  Depauville,  9  p.  m.,  suspected.  Wis- 

consin: Wautoma. 

17.  — Maine :  Eastport,  1.45  a.  m. 

25.  — New  York:  Houseville,  1.45  a.  m.    Vermont:  Woodstock,  2  a.  m. 

26.  — Kansas :  Medicine  Lodge.    Wisconsin:  Le  Roy,  8.30  p.  m. 

27.  — Vermont:  West  Charlotte,  7.30  to  3  a.  m. 

28.  — Maine:  Gardiner,  10  p.  m.,  soon  obscured.    Minnesota:  Saint  Paul,  10.30  p.  m. 

Montana :  Ft.  Benton,  8  to  10  p.  m.  Vermont:  West  Charlotte,  7.30  p.  m.  Wis- 
consin: Wien. 

29.  — Maine:  Eastport,  1  a.  m. 

30.  — Full  moon. 

May,  1874. 

1.  — New  York:  Argyle,  suspected. 

2.  — Dakota:  Pembina,  8.30  to  10.35  p.  m. 

3.  — District  of  ColumUa:  Washington,  2.30  a.  m.  to  daylight.    Maine:  Eastport. 

8.30  to  10  p.  m. ;  Gardiner,  early  evening,  obscured  by  moon  before  11  p.  m. 
Montana:  Ft.  Benton,  7.40  to  9.25  p.  m.  New  York:  Waterburgh,  9  p.  m.  Wis- 
consin: Embarrass,  9.30  p.  m. 

4.  — Dakota:  Pembina,  8.40  to  9.15,  obscured;  Yankton.    Joioa ;  West  Union.  Maine: 

Eastport,  8.30  to  12.30  a.  m.;  Gardiner,  obscured  by  moon  before  11.59  p.  m.; 
Surry,  early  in  the  morning.  Michic/an  :  Alpena,  9  to  after  10.34  p.  m. ;  Escanaba, 
9.40  to  after  10.30  p.m.  Minnesota:  Breckinridge;  Duluth,  9.10  to  10  p.  m.; 
Saint  Anthony  (or  Minneapolis)  9  p.  m. ;  Saint  Paul,  9.30  to  10.15  p.  m.  Neio 
Hampshire :  Mt.  Washington,  8.05  to  1.10  a.  m.  New  York :  Troy,  after  10.50p.  m. 

5.  — Dakota:  Pembina,  9  to  9.40  p.  m.    Maine:  Eastport,  8.30  to  1  a.  m;  Gardiner,  10 

to  11  p.  m. 
7. —  Vermont:  Lunenburg. 

10.  — Montana:  Fort  Benton,  8  to  12  p.  m. 

11.  — Maine:  Eastport,  9  to  11  p.  m. 

IZ.—Neiv  York:  New  York  City,  9  to  10.30  p.  m.;  North  Argyle,  suspected. 

14.  — Maine:  Eastport,  9  p.  m. ;  Gardiner,  early  evening  till  1  a.  m. 

15.  — Maine:  Eastport,  midnight ;  Gardiner,  11.59  p.  m.  tilUa.  m.   Minnesota:  Duluth, 

10  to  10.30,  when  obscured;  New  Ulm,  9  p.  m. ;  Saint  Anthony  (or  Minneapolis), 
9  p.  m. ;  Saint  Paul,  9.30  to  11  p.  m.    New  York:  Houseville,  9.30  p.  m;  North 
Argyle,  10,30  p.  m. 
17.— A^«w  York:  North  Argyle,  9  p.  m.    Vermont:  Woodstock,  3  a.  m. 

20.  — Maine:  Eastport,  12  p.  m.  Vermont:  Limenburg. 

21.  —mw  York:  Buffalo,  11  to  4  a.  m. 
2'i.—New  York:  Buffalo,  1.30  a.  m.  till  dawn. 

2/^.— Dakota:  Pembina,  9  to 9.35  p.  m.    Maine:  Eastport.    Vermont:  Lunenburg 
21.— New  York :  Buffalo,  8.30  to  9.05  p.  m. ;  Rochester,  9.05  to  9.50  p.  m. 
28.— A^eio  York:  Buffalo,  2.30  a.  m.  to  dawn. 
ZQ.— Dakota:  Pembina,  9.30  to  10.10  p.  m. 
30.— Full  moon. 

June,  1874. 

1.  — Iowa :  Guttenburg,  9  to  11  p.  m. 

2.  —  FermoHt ;  West  Charlotte,  8.30  p.  m. 

3.  — Iowa :  Cresco,  10  p.  m. ;  Independence,  9  p.  m.    Maine :  Eastport,  midnight ; 

Minnesota:  St.  Paul,  10  to  11.30  p.  m.  Newfoundland:  Harbor  Grace.  New 
York:  Depauville. 

4.  — Illinois:  Rockford,  9  p.  m.  Maine:  Eastport.  Wisconsin:  LaCrosse,  9  to lO.lOp.  m. 

5.  — Illinois:  Augusta,    loiva:  Cresco;  Independence,  9  p.  m. 

6.  — Colorado:  [? Denver,  8.15  to  10.42.]  il/aryLiid ;  Annapolis,  8.30  p.  m.  New  York: 

New  York  City,  9.30  to  10.30  p.  m. 

7.  — Colorado:  [? Denver,  8.25  to  10.40  p.  m.]  Pike's  Peak,  9.30  to  10  p.  m.  Dakota: 

Ft.  Sullv,  in  evening.  District  of  Columbia :  Washington,  11.20  to  12  p.m.  IIU-  : 
nois:  Chicago,  10.30  p.  m.  to  after  12.15  a.  m. ;  Manchester;  Riley,  from  10.30 
p.  m. ;  Wyanet,  till  1  a.  m. 
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8.  — Iowa :  Afton,  10  to  after  10.30  p.  m. ;  Keokuk,  9.25  to  11.45  p.  m.    Maryland:  An- 

napolis, 8  p.  m.  Michigan:  Detroit,  9  to  11  p.  m. ;  Escanaba,  10  to  11.40  p.  m. ; 
Grand  Haven,  9.30  to  10.45  p.  m.  ;  Grand  Rapids.  Missouri:  Corning,  9.30  to 
10  p.  m.,  when  obscured.  Nebraska:  Omaha,  9  to  after  midnight.  New  York: 
Buffalo,  10.45  to  12.45  a.  m. ;  Depauville;  Oswego,  10.55  to  11.55,  when  ob- 
scured ;  Rochester,  9.15  to  11.30  p.  m.  Ohio  :  Carthagena,  8  p.  m.  to  after  2  a. 
m. ;  Hillsboro';  Toledo,  10  to  11.50  p.  m.  Pennsylvania:  Erie,  9.30  to  1  a.  m. 
Tennessee:  Knoxville,  11.59  p.  m.  to  12.15  a.  m.  Vermont:  Burlington,  11.30  p. 
m.  to  1  a.  m.  Virginia  :  Wytheville,  10  to  11.30  p.  m.  Colorado :  [?  Denver,  8.20 
to9.55p.  m.]  Illinois  :  Mattoon,  suspected.  Nebraska  :  Emerson,  9  p.  m.  New 
York:  Rochester,  9.40  to  10.45  p.  m.  Ohio  :  Little  Mountain,  suspected.  Ten- 
nessee :  Knoxville,  till  10  p.  m. 

9.  — District  of  Columhia :  WashingtoD,  2.30  to  3.10  a.  m.    Maine:  Gardiner,  1  a.  m., 

obscured  2  a.  m.    Vermont:  W.  Charlotte,  8.30  p.  m. 
IQ.— Colorado  :  [?  Denver,  8.35  to  10.40  p.  m.]    Vermont :  W.  Charlotte,  8.30  p.  m. 

Colorado :  [?  Denver,  8.20  to  10.20  p.  m.  ]  Vermont :  W.  Charlotte,  in  the  morning. 
12. — Colorado:  [?  Denver,  8.15  to  10.45  p.  m.]    Maryland:  Annapolis.  Wisconsin: 

Beloit,  9  p.  m.,  suspected. 
IZ.— Colorado :  [? Denver,  8.40  to  9.50  p.  m.]    Maine:  Gardiner,  11.59  p.  m.  to  1  a.  m. 

Vermont:  W.  Charlotte,  8.30  p.  m.    Wisconsin:  Beloit,  9  p.  m.,  suspected. 
14. — Connecticut:  New  Haven,  8.30  to  dawn.    Neiv  Jersey :  New  Germantown,  9  p.  m. 

Pennsylvania  :  York  Sulphur  Springs,  9  p.  m.  Vermont:  West  Charlotte,  8.30  p. m. 

17.  — Maryland:  Annapolis.    Michigan:  Alpena,  9.30  to  after  midnight. 

18.  — Pennsylvania :  Factor3^ville,  9  to  9.30  p.  m. 

19.  — lotva:  Independence,  9  p.  m. 

21.  — Maine :  Eastport.    Vermont :  West  Charlotte,  8.30  p.  m. 

22.  — New  York:  New  York  City,  1.30  a.  m,    Vermont :  West  Charlotte,  8.30  p.  m. 
i'i.— Vermont:  W.  Charlotte,  8.30  p.  m. 

26.— Vermont:  W.  Charlotte,  8.30  p.  m. 

28.  — Indiana:  Fort  Wayne,  10.30  p.  m.    Jowa;  Independence,  9  p.  m. 

29.  — Iowa  :  Independence,  9  p.  m. 

29.  — Full  moon. 

30.  — Iowa:  Independence,  9 p.  m. 

July,  1874. 

1.  — loiva:  Independence. 

2.  — loiva :  Independence. 

■3.— Dakota:  Pembina,  9.40  to  10.25  p.  m.  Maryland:  Woodlawn.  Minnesota :  Bulnth, 
10  to  10.50  p.  m. ;  East  Minneapolis,  10  p.  m. ;  Minneapolis  (St.  Anthony)  9  p.  m. 
Vermont:  West  Charlotte,  in  the  evening. 

i.— Michigan:  Alpena,  10  p.  m.  to  after  midnight.  Montana:  Carroll.  Vermont: 
West  Charlotte,  in  the  morning. 

o.— Maine:  Eastport,  in  the  evening.    Vermont:  West  Charlotte,  p.  m. 

6.  — Dakota :  Fort  Rico. 

7.  — Michigan :  Sugar  Island,  in  the  evening. 
9.— Michigan:  Escanaba,  10.30  to  10.50  p.  m. 

10.  — Dakota :  Fort  Wadsworth ;  Pembina,  9.55  to  10.50  p.  m.    Iowa :  Cresco,  10  to  10.15 

p.m.  Michigan:  Alpena,  9.30  till  early  dawn.  Minnesota:  Duluth.  10  to  11.10 
p.m;  Saint  Paul,  8.30  till  after  midnight.  Nebraska:  Omaha,  lO.lO'p.  m.  Ver- 
mont: West  Charlotte,  suspected.  Wisconsin :  La  Crosse,  9.15  to  10  p.  m. ;  Mani- 
towoc, from  10.30  p.  m. 

11.  — Iowa:  Cresco,  10.30p.m.    Michigan:  Alpena,  9  p.m.  till  dawn;  Escnnaba,  9.30 

to  10.20 p.m.  jlfmMesoia;  Duluth,  10. 15 to  10.50 p.m.  Montana:  CenvoW.  Neto 
York :  South  Trenton.  Washington  Territory :  Neah  Bay.  Wisconsin :  La  Crosse, 
10  to  11  p.  m. ;  Manitowoc,  from  10  p.  m. 
12— Dakota:  Pembina,  10.15  till  after  11  p.m.  District  of  Columbia :  Washington.  9 
p.m.  till  dawn.  Indiana:  Burlington.  Iowa:  Cresco,  9.45  p.m;  Davenport, 
10.10  to  10.35  p.m.  Michigan:  Detroit,  9  p.  m. ;  Escanaba,  10  to  11.40  p.  m. 
Montana :  Camp  Baker ;  Fort  Benton,  9.40  to  10.45  p.  m.  Newfoundland :  Saint 
John's,  in  the  evening.  Ohio:  Jacksonburg,  11  p.m.;  Toledo,  10  to  12  p.  m. 
Vermont:  West  Charlotte,  in  the  morning.  Wisconsin:  Manitowoc,  11  p.  m. 
till  after  2  a.  m. 

Vi.— Dakota:  Yankton,  about  12.30  a.  m.  lotva:  Cresco,  10.45  p.  la.;  Guttenburg, 
early  evening  till  afterl.30  a.  m.  Minnesota;  Duluth,  11  till  after  12.45  a.  m. ; 
Saint  Paul,  10.45  to  11.45  p.m.  Montana:  Carroll.  Nebraska:  Omaha,  11.10 
till  midnight,  when  obscured.  Neiv  York:  Buffalo,  10.15  p.m. to  1.45  a.m.; 
Oswego,  1.20  a.  m.    Wisconsin:  Manitowoc,  from  10  p.  m. 

U.— Maine:  Gardiner,  10 till  after  12.30  a.  m. ;  North  Palermo,  10  p.  m. ;  Orono,  nearly 
all  night.  Massachusetts:  Newburyport.  Minnesota:  Duluth,  9.30  to  10.30  p. 
m.;  Saint  Paul,  9.20  p.m.   Montana:  Fort  Benton,  9.20  to  10.30  p.  m.  New 
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i/.»«^«/iJe.^  OMo;  Toledo,  12.15 to  12.45 

^'^'r.f^^^T^  ?  .  •  Castleton,  1.40  to  2.15  a.  ra. ;  West  Charlotte, 

,  „  ^-  ™- ;  Woodstock,  1  to  3  a.  in.  and  11  ]>.  m.  ' 

lo.— Afa««e;  Eastport,  1  a.  m.    Mimw.sota :  Duluth,  9.40  to  11.10  p.  m 
''•~''T^^r5o"tof^:S^^^         *°  '-'^  P---  Trenton.  O.io.- 

17.-Dafcof« ;  Pembina,  9.50  to  11.35  p.  m.    Vermont :  West  Charlotte,  in 
and  evenitig,  ' 


1  morning 


]t'~n^ti'  ^T?^'^?.^^'  ^^gan  at  11.59  p.  m.  New  York:  South  Trenton 
I'd.—Vakota :  Pembina,  10  to  10.50  p.m- 


■^'theevSg*'"  Cleveland.    Vermont:  West  Charlotte,  in 

21.  — Vermont:  West  Charlotte,  in  the  evening 

22.  — Maine:  Eastport,  midnight;  Gardiner,  after  11.45  p.  m.    New  York:  South  Tren- 


23.— Mmne:  Gardiner,  —  p.  m.  till  after  midnight. 
Zb.— Indiana:  Bloomington.    Ohio:  Cleveland 

27.  — Iowa:  Dubuque,  9  to  10  p.  m. 

28.  — Full  moon. 

29.  — Vermont:  West  Charlotte,  in  the  evening 
:iO.-Maine :  Eastport,  8.20  to  10.10  p.  m.    OMo :  Cleveland. 
SI.— Vermont:  West  Charlotte,  in  the  morning. 

August,  1874. 

1.  -;if«i«e.-  Standish    Michigan:  Alpena,  2  a.  m.  till  dawn.    Neiv  York:  HouseviUe, 

9  to  10  p.  m.    Vermont:  Woodstock,  2  a.  m.  "ocvme, 

2.  —Michif/an:  Alpena,  9.30  to  10.10  p.  m. ;  Northport 

3.  — WashingtM  Territory :  Cathlamet.    Michigan:  Sugar  Island 

6.  — il/atne.-  Gardiner,  in  the  evening. 

7.  — Dakota:  Pembina,  9.50  to  2  a.  m. 

ifr^^tf-'^^'V^l"^''-  Sugar  Island.    Wisconsin:  Manitowoc. 

11.  — Idaho  .-  Fort  Lapwai.    Indiana:  Vevay.    Maine:  Garrliner,  9  p.  m  till  after  1  a 

F^riT-  1  ^.i^'  *°         P-  ^'^^^^  ■■  De?auvme  9  p.  m! 

in  the  eveS  morning.    Washington  Territory:  Neah  Bay, 

12.  -Dakota:  Fort  Sully,  8  p.  m.,  all  night.   Illinois:  Chicago,  5.30  a.  m.  till  day- 

fo  4ff;  i'^'^/.V-^""'?'  ^^^"^1?°^*'  1^-40  t«  1  a-  Michigan:  Port  Huron, 
10.40  p.  m.  Minnesota :  East  Minneapolis ;  Saint  Paul,  till  11.50  p.  m.  Ohio  • 
Carthagena,  11  p.  m.  ^  • 

13.  —Midiigan :  Alpena  10  p.  m.  to  1.35  a.  m.    Minnesota  :  Duluth,  10.10  to  11.30  n  m 

fF^scoMSZM ;  Manitowoc.  '  ^.^^  y.  m. 

U.-Dakota  :  Pembina,  8.50  to  11.20  p.  m. ;  Fort  Pembina;  Fort  Sully,  8.30  to  11  p.  m 
Mchigan:  Alpena,  8.30  to  12  p.  m. ;  Port  Huron,  10.40  to  after  12  p.  m.  Minne- 
sota: Duluth  10.10  to  10.40  p.  m.;  Saint  Paul,  9.40  to  11.30  p.  m.  New  York- 
Oswego  10  45  p  m.  to  12.30  a.  m. ;  Rochester,  10.40  to  12  p.  m.,  Waterburlh 
Swf  Waterbury,9p  m.;  West  Charlotte,  from  11.55  p.  m.  Wisconsin: 
Milwaukee,  9.30  p.  m.  to  1  a.  m. 
Embarrass. 

15.  — Maine :  Standish. 

16.  — Vermont:  West  Charlotte,  p.  m. 

17.  -Z>afcote:  Fort  Seward;  Pembina, 9.15  to  10.50  p.  m.  Maine:  Eastport,  1.30  a.m., 
1H     ^^^l^*^^ ^-40 p.m.  to  3.20  a.m.  18th;  Standish.  Michigan:  Alpena,  10.10  to  11.55 p. m 

18.  -Mmne:  Eastport,  9  p.  m.  to  3  a.  m. ;  Gardiner,  9  p.  m.  to  after  3  a.  m.   Wisconsin : 

IjQ  Roy,  11  p.  m. 
26.— Full  moon. 

30.— .Michigan :  Alpena,  8.20;  obscured  9.40   .  m. 

,         , .  September  1874. 

1.  — Michigan:  Detroit. 

2.  — Michigan:  Detroit.    Washington  Territory  :  Neah  Bay,  p.  m 

4"~nl^i*-'  ^o^tPe'^^^oa;  Pembina,  8.50  to  10  p.  m.    Florida:  [?Punta  Rassa.] 

4.  -Dakota :  Pembina,  9.05  to  11.20  p.  m.    Maine :  Gardiner,  about  11.45  n.  m. 

5.  -Dafcoia;  Pembina,  9.15  to  11.05  p.m.    Maine:  Eastport,  10  p.  m.  to  2  a:  m.  Mich- 

igan :  Alpena  10.10  p.  m.  to  12.10  a.  m.    Minnesota :  Duluth,  9.45  to  11.50 p.  m. 

6.  — 7lfass«c7iMse<*s:  Fort  Independence,  10  p.  m.  e^. 

7.  -Dakota:  Fort  Pembina;  Fort  Seward;  FortTotten;  Pembina.  8.30 p.  m.  to 2a.  m. 

Iowa :  Rockford,  10  p.m.  to  2  a.  m.  Maine :  Gardiner,  11  p.m.  Massachusetts : 
Boston.    Michigan :  Alpena,  8.50  to  11.10  p.  m ;  Marquette.    New  York :  House- 
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ville,  9  till  after  10  p.  m. ;  Oswego,  9,  obsrared  10.55  p.  m.    Wisconsin  :  Ma.nito- 

woc,'  10  to  11  p.  m.  ;  Rocky  Rnn,  8.15  to  9  p.  m.  ;  Wieu,  9  p.  m. 
Q— Dakota:  Fort  Pembina;  Fort  Seward;  Fort  Totten.    loztia.- Independence,  8.30  p. 

m.    jLfai?(e;  Gardiner,  11.59  p.  m.,  nearly  obscured.    ikfic/uY/aw.-  Alpena,  8  till 

after  10.34  p.  m. ;  Marquette,  Sugar  Island. 
^— Dakota:  Fort  Pembina.    Maine:  Gardiner,  11.59  p.  m.    Michigan:  Port  Huron,  9 

till  after  12  p.  m.  .      ^   ^         ^  ^ 

10.  — Dakota:  Fort  Pembina;  Fort  Seward;  Fort  Totten;  Pembma,  8.55p.  m.  to  2  a.  m. 

Maine :  Eastport,  12.15  a.  m.  and  at  9.10  p.  ra.  New  Jersey  :  Atlantic  City,  1  a. 
m.  NeivYork:  Mbany,  12.40  to  3.15  a.m.;  Houseville,  12.15  a.  m.  Pennsyl- 
vania: Erie,  12.05  a.m.    Ferwon<;  Woodstock,  1  a.  m.    Alaska:  Saint  Michael's. 

11.  — Dakota;  FortPembina;  Fort  Sully,  p.  m. ;  FortTotten;  Fort  Wadsworth,  9p.  m. ; 

Pembina,  8.50  to  11.15  p.  m.  Iowa:  Cresco,  p.  m.  Maine:  Eastport,  9  p.  m. 
to  2  a.  m. ;  Gardiner,  8  till  after  12  p.  m. ;  Orono,  9  p.  m.  Michigan :  Alpena,  9 
to  11.35  p.  ni.  ;  Grand  Rapids,  10.30  to  12  p.  m.  New  Hampshire  ;  Mount  Wash- 
ington, 3  till  after  12  p.  m.  Ohio :  Toledo,  10  to  10.45  p.  m.  Pennsylvania : 
Erie,  8  p.  m.  to  1  a.  m.  Wisconsin :  La  Crosse ;  Le  Roy,  8.30  to  10  p.  m.  ;  Mani- 
towoc, 10  to  11  p.  m. ;  Rocky  Run,  8  till  after  9  p.  m. 

12.  — Connecticut :  New  Haven,  9,  obscured  10.30  p.  m.    Dakota:  Fort  Pembina;  Fort 

Seward ;  Fort  Sully,  p.  m. ;  Fort  Wadsworth,  7  p.  m. ;  Pembina,  7.40  to  10.50 
p.  m.  Indiana:  Spiceland,  10  p.  m.  Maine:  Eastport,  7.20  p.  m.  to  2  a.  m. ; 
Cornish ;  Fort  Preble,  p.  m. ;  Gardiner,  till  after  12  p.  m. ;  Mount  Desert,  p.  m. ; 
Orono,  9  till  after  10  p.  m. ;  West  Waterville,  8  to  10  p.  m.  Massachusetts: 
Boston,  till  after  11.23  p.  m. ;  Fall  River ;  North  Billerica,  p.  m. ;  Wood's  Holl, 
8  to  10  p.  m.  Michigan  :  Detroit,  9  to  10  p.  m.;  Grand  Rapids,  10.30  to  11.30  p. 
m. ;  Litchfield,  9  p.  m.  till  after  3  a.  m.  ;  Port  Huron,  9  till  after  12  p.  m. ; 
Sugar  Island.  Minnesota:  Breckinridge,  7.30  to  9.30  p.  m.;  Duluth,  8  to  8.12 
p.  m.  New  Hampshire :  Auburn,  8.30  p.m.:  Contoocookville,  7.30  to  9.30  p.  m. ; 
Mount  Washington,  7.30  till  after  12  p.  m. ;  Whitetield,  before  7  p.  m.  New 
York :  Depauville,  9  p.  m. ;  Lockport,  9  p.  m. ;  North  Argyle,  p.  m. ;  Platts- 
burgh  Barracks,  p.  m.  ;  Waterburg,  from  9.10  p.  m.  Ohio :  Bellefontaine,  8.20 
to  9.35  p.  m. ;  Carthagena,  8  to  11  p.  m.  ;  Toledo,  8  to  11  p.  m.  Pennsylvania  : 
Erie,  8.30  till  after  11  p.  m.  Tennessee :  Clarksville,  suspected,  p.  m.  Vermont : 
Luuenburgh ;  West  Charlotte,  8  till  after  9  p.m.;  Woodstock,  10  p.  m.  Alaska  : 
Saint  Michael's. 

13.  — Massachusetts  :  Newburyport,  9  to  10  p.  m. 

14.  — Dakota:  Pembina,  10.05  to  11.30  p.  m. 

15.  — Vermont:  Lunenbargh. 

16.  — Minnesota  :  Duluth,  10.10  to  10.45  p.  m. 

17.  — Iowa :  Council  Bluffs,  all  the  eve,  suspected 
21. — Virginia:  Accotink,  p.  m.,  suspected. 

23. — Michigan  :  Alpena,  8  to  11.35  p.  ra. 
25. — Full  moon. 

27.— Dakota  :  Pembina,  8  to  11.30  p.  m. 
30. — Missouri :  Rolla. 

October,  1874. 

1.  — Indiana:  Fort  Wayne,  7.30  p.  m. 

2.  — Canada:  York  Factory,  9  p.  m.    Dakota:  Fort  Pembina;  Fort  Totten.  Indiana: 

Laconia,  7.30  p.  m.  Maine:  Fort  Preble,  7  p.  m. ;  Gardiner,  10,  obscured  12  p. 
m.  Maryland:  WoodUwn.  Mc/fifl'ftw;  Detroit,  7.30  till  after  12.50  a.  m.  Nettr 
Hampshire:  Whitefield,  from  7.45  p.  m.    Ohio:  Jacksonbiirg,  7  to  10  p.  m. 

3.  — Canada:  York  Factory,  7.30  to  9.30  p.  m.    Connecticut:  Middleton,  early  eve,  ob- 

scured 9  p.  m. ;  New  Haven,  7,  obscured  11.30  p.  m. ;  New  London,  7,  obscured 
11.30  p.m.;  Southington,  p.  m.  Dafco^a;  Fort  Sully,  p.  m. ;  Fort  Totten.  Dela- 
ivare  :  Milford,  8  to  10.30  p.  m.  District  of  Columhia:  Washington,  dark  to  1  a. 
m.  JfZa/io:  Fort  Lapwai,  10  p.m.  (xeor</ia;  Atlanta,  p.  m.  Illinois :  Chicago,  9 
to  3  a.  m. ;  Hennepin,  8  to  9  p.  m. ;  Louisville,  9  to  10  p.  m. ;  Lyndon,  7  p.  m. ; 
Mattoon;  Peoria;  Riley,  6.45  till  after  8  p.  m. ;  Rockford,  7  till  after  11  p.  m. ; 
Tiskilwa,  p.  m. ;  Wyanet,  7.30  p.  m.  Indiana:  Bloomfield,  7.15  p.  m.  till  after 
12.30  a.  m. ;  Burlington ;  Fort  Wayne,  8  to  10  p.  m. ;  Indianapolis,  7.05  p.  m. 
till  dawn;  South  Bend.  8  to  10  p.  in. ;  Spiceland,  7  to  10  p.  m.;  Vevay,  6.30  to 
8  p.  m.  loiva:  Boonesboro',  10  to  11  p.  m. ;  Cresco,  7.15  to  11  p.  m. ;  Da^venport, 
7  to  9  p.  m. ;  Dubuque,  p.  m. ;  Port  Madison,  from  7  p.  m. ;  Guttenburg,  7  p. 
m.  till  after  1  a.  m. ;  Independence,  7  till  after  9  p.  m. ;  Keokuk,  9  to  11  p.  m. ; 
Muscatine,  8  p.  m. ;  Rockford,  p.  m.  Kansas:  Holton,  8  p.  m  ,  soon  obscured. 
Kentucki/:  Danville;  Pine  Grove.  Maine:  Cornish,  all  the  eve  from  dark ;  East- 
port,  8  p.  m.  to  1.30  a.  m. ;  Fort  Preble,  7  p.  m. ;  Gardiner,  before  8  p.  m.  till 
-    after 2.30  a.  m. ;  Mount  Desert;  Orono,  8.45  till  after  9.45  p.  m.;  Portland,  8  p. 
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m.  to  3  a.  m. ;  Standish,  7.10  till  after  9  p.  m. ;  Hnny  ■  West  Watervillc,  7  p.  in. 
till  dawn.  Maryland:  Fallston,  7  till  after  8  ]>.  ni.';  Woodlawn,  7  to  'J  ]>.  in.; 
Woodstock,  7.15  to  9.1.5  p.  m.  MaesachiwetU :  Ainhcrst;  Aiidovcr,  7  I  ill  allcry 
p.  111. :  I!o8toii,  7.15  p.  111.  till  after  12.20  a.  m. ;  I'all  River;  I'ldiidii,  7  p.  in.  till 
dawn;  Fort  Independence,  7  p.  ni. ;  Mendon,  9  p.  in.;  Milton;  Xc  wlniiyport, 
7  till  after  8  p.  m. ;  North  Billerica,  8  p.  m. ;  Somerset,  (i.20  till  afh  i-  12  ji.  in.; 
Vineyard  Haven,  6  p.  ni.  all  the  eve;  Williamstown  all  the  eve  ;  Wood'.s  Holl. 
7  p.  in.  to  1  a.  m.  Michigan:  Alpena,  7.30  p.  m.  1o  1.35  a.  m. ;  Detroil,  till  11  p. 
in. ;  Escanaba,  7.30  p.  m.  to  2.15  a.  m. ;  Grand  Haven,  7.15  to  11.40  p.  m. ;  (iraiid 
Rapids,  7  p.  m.  till  after  1.30  a.  m. ;  Hudson,  7  till  after  9  p.  m. ;  Litelifleld,  8 
p.  m.  to  3  a.  in. ;  Port  Huron,  7  till  after  12  p.  in. ;  Traverse  City,  8  till  after  9 
p.  m.  Minnesota :  Dnluth,  7.10  to  9.50 ;  Fort  Snelliug ;  Saint  Paul,  7.20  till  after 
12  p.  m.  Montana:  Carroll;  Fort  Benton,  10.30  to  2  a.  m.  Nebraska:  North 
Platte,  8.30  to  10.30  p.  m.  Newfoundland:  Harbor  Grace.  New  Ilampsliire: 
Auburn,  7.30  p,  m.  till  dawn ;  Contoocookville,  8.30  till  after  10  p.  ni. ;  Dunbar- 
ton,  p.  m.  New  Jersey:  Atco,  7.30  to  8.30  p.  m. ;  Atlantic  City ;  Cape  May, 
6.40  p.  m.  to  2  a.  m. ;  Freehold,  dusk  till  after  9.30  p.  ni. ;  Long  BiDuch,  7.20, 
obscured,  9.15  p.  m. ;  Moorestown,  till  9  p.  m. ;  Mount  Holly,  8  p.  in.;  Peck's 
Beach,  7.25  to  9.30  p.  m. ;  Viueland,  from 6 p.  m.  New  York:  Albany,  suspected, 
9  p.  m. ;  Benton  Centre,  p.  m. ;  Brookhaven,  till  after  9  p.  m. ;  Cazenovia,  8.30 
to  10  p.  in. ;  Depauville,  from  9  p.  m. ;  Houseville,  9  p.  m. ;  North  Hammond,  8 
p.  m.;  North  Argyle ;  North  Volney,  p.  m. ;  Rochester,  7.15  till  alter  12  p.  m. ; 
Troy,  7  till  after  12  p.  m. ;  Waterburg,  till  dawn  of  4th.  North  Carolina  :  Mount 
Pleasant,  8  to  9  p.  m. ;  Weldon,  8.30  to  9  p.  m.  Ohio:  Bellefontaine,  7.30  p.  m. 
till  after  2.30  a.  m. ;  Bethel;  Carthagena,  S  p.  m. ;  Hillsboro',  p.  m.;  Marga- 
retta,  9  p.  m. ;  Mount  Auburn  (Cincinnati),  dusk  till8.50p:  m. ;  1  oledo,  7.30  to 
12  p.  m. ;  Urbana,  till  10.30  p.  m. ;  Westerville,  8  p.  m.  Pennsylvania :  Erie, 
10.30  p.  m.  to  2  a.  m. ;  Fallsiugton,  7  to  9.30  p.  m. ;  Pennsviile,  8  till  after 
10.30  p.m.;  Philadelphia,  7.30  to  10  p.  m.;  Plainfield,  8  till  after  9  p.  m.; 
Tioga,  7  to  10  p.  m. ;  Westchester,  7  till  after  8.30  p.  m.  Bhode  Island:  Dutch 
Island,  8  p.  m. ;  Newport,  p.  m. ;  Providence,  p.  m.  Tennessee:  Castilian  Springs, 
8.30  p.m.,  all  night.  Vermont:  Lunenburg.  Virginia:  Accotink,  p.  m. ;  Cape 
Henry,  8  till  after  11.35  p.  m. ;  Hampton,  p.  m  till  dawn  :  Lewisville,  0.30  to  11  p. 
m. ;  Lynchburg,  7.30  to  8.45  p.m.;  Marion,  8  p.  m. ;  Mount  Solon,  9  till  after 
11  p.m.;  Powhatan  Hill,  from  8  p.  m. ;  Prospect  Hill,  7  till  after  10  p.  m.  ; 
Woodlawn  (Accotink),  p.  m. ;  Wytheville,  8  till  after  10.44  p.  m.  West  Virginia; 
Morgantown,  7.30  p.  m.  to  12.10  a.  m.  Wisconsin:  Beloit,  p.  m. ;  Bloomfield,  p. 
m. ;  Embarrass,  from  {5.45  p.  m. ;  La  Crosse,  7.30  to  11  p.m. ;  Le  Roy,  from  6.30  p. 
m. ;  Manitowoc,  from  7.30  p.m.;  Milwaukee,  7.45  till  after  8.45  p.  m. ;  Rocky 
Run,  6.30  to  8.30 p.  m. ;  Waupaca;  Wautoma,  8p.  m. ;  Wien,  7 till  after  12  p.  m. 

4. — Canada:  York  Factory,  9  p.  m.  Connecticut:  New  London,  dark  till  dawn ;  New 
Haven,  9.30  p.  m.  till  after  1  a.  m. ;  Southington,  7.20  till  after  9  p.  m.  Dako- 
ta: Bismarck,  9.50  to  11.42  J),  m. ;  Fort  Pembina;  Fort  Sully,  p.  m.  Delaware: 
Milford,  9  p.  m.  District  of  Columbia:  Washington,  10  p.  m.  to  3.03  a.  m. 
Idaho:  Fort  Lapwai,  p.  m.  Illinois:  Lyndon,  8  p.  m. ;  Rock  Island  Arsenal; 
Wyanet,  8  p.  m.  till  dawn.  Indiana:  Rising  Sun,  7  to  9.30  p.  m.  Iowa:  Du- 
buque; Rockford,  p.  m.  Kentucky:  Pine  Grove.  Maine:  Cornish,  from  dal'k 
all  the  eve;  Eastport,  7.30 p.  m.  to  1  a.  m. ;  Gardiner,  8  p.  m.  till  after  2  a.  m.  ; 
Mount  Desert,  p.  m. ;  Orono,  9  p.  in. ;  Portland,  7.35 p.  m.  to  2.15  a.  m. ;  Surry; 
West  Waterville,  7  to  9  p.  m.  Maryland:  Fallston,  p.m.;  Woodlawn.  Mas- 
mchiisetis :  Amherst ;  Andover,  8  p.  m. ;  Boston,  8  p.  m.  to  4  a.  m. ;  Florida,  from 
7  p.  m. ;  Fort  Independence;  Mendon,  9  p.  m.;  Milton;  Newburyport,  all 
night;  North  Adams,  7.30  till  after  11.15  p.  m.;  North  Billerica,  all  night; 
Wendell  Centre,  all  night ;  Williamstowu.  Michigan:  Alpena,  8  to  11.30  p.  m. ; 
Grand  Rapids,  7  to  11  p.  m. ;  Litchfield,  8  p.  m.  to  3  a.  m.  Montana:  Fort  Ben- 
ton, 8  p.  m.  till  after  3  a.  m.  Newfoundland:  Harbor  Grace.  Neio  Hampshire: 
Auburn,  8  p.  m. ;  Contoocookville,  6.30  to  9  p.  m. ;  Dunbarton.  Neic  Jersey: 
Freehold,  9  p.  m. ;  Moorestown,  9  p.  m.  New  York:  Benton  Centre,  p.  m.; 
Brookhaven,  9  p.  m.  to  3  a.  m. :  Houseville,  7.30  to  9  p.  m.;  North  Argyle; 
Troy,  8.10  tillafter  9.30p.  m. ;  Waterburgh,  7,  obscured,  10  p.  m.  Ohio :  Belle- 
fontaine, 7.20  to  7.50  p.  m. ;  Carthagena,  8  \\.  m.  to  4  a.  m. ;  Ruggles,  p.  in. ; 
Toledo,  8  to  9.30  p.  m.;  Urbana,  8.30  to  10  p.  ui.  Pennsylvania:  Fallsiugton,  7 
to  9.30  p.  m. ;  Plainfield,  8  to  9  p.  ni. ;  Westchester,  from  9  p.  m.  Vermont: 
West  Charlotte,  4  a.  m. ;  Woodstock,  4  a.  m.  Virginia :  Lewisville,  p.  m.  7T7s- 
consin  :  Le  Roy,  7  to  11  p.  m. ;  Milwaukee,  9  p.  in. ;  Rocky  Run,  6.30  till  after 
9.15  p.m.    Alaska:  Saint  Michael's. 

•5.— Connecticut :  Middletown,  8  to  9  p.  m. ;  New  Haven,  8  to  11.30  p.  m.  Iowa  :  In- 
dependence; Rockford,  all  night.  Maine:  Standish,  4.20  a.  m.  Maryland: 
Fallsiugton,  p.  m.    Massachusetts:  Fall  River;  Florida,  p.  m. ;  North  Adams, 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


1107 


October  5,  1874. 

early  a.  m.    New  Yo7-lc :  BrookhaTen,  p.  m. ;  Houseville ;  Nortli  Argyle,  9.30 

p.  m. ;  Troy,  7.15  till  after  9  p.  m. ;  Waterburg,  9  p.  in.   Ohio  :  Hillsborough ; 

Marion,  p.  m.    Pennsylvania  :  Westchester,  9  p.  m.    Vermont :  Rutland,  10  p. 

m. ;  West  Charlotte,  from  1  a.  m. 
Q— Canada  :  York  Factory,  dusk.    Connecticut :  Southington.    Dakota  :  Bismarck, 

8.40  to  10.50  p.  m. ;  Fort  Totten  ;  Fort  Seward ;  Yaukton,  p.  m.    Iowa :  Cresco, 

from  8.30  p.  m.    Massachusetts  :  Audover,  9  p.  ra. ;  Boston,  11.23 p.  m. ;  Milton; 

Somerset,  p.  m. ;  Wood's  HoU,  8.30  to  9.20  p.  m.    Maine  :  Eastport,  7.20  p.  m. 

to  1.20  a.  m.;  Gardiner;  Mount  Desert.    Michigan  :  E.scanaba,  8  to  11.15  p.  m. 

Minnesota:  Duluth,  6.30  to  11.15  p.  ni. ;  Fort  Snelling ;  Saint  Paul,  8  to  12  p. 

m.    Montana  :  Fort  Benton,  7  to  11  p.  m.    N'eJ)rasTca  :  Omaha,  9.45  p.  m.  j\ew 

Yorlc :  North  Argyle.  Vermont :  West  Charlotte.  Wisconsin  :  Wien,  12  p.  m. 
7— Dakota  :¥oTt  Seward;  Fort  Wadsworth,  8.45  p.  m.    Illinois:  Mount  Sterling. 

Maine  :  Eastport,  suspected,  11.55  p.  m.;  Mount  Desert.    Michigan  :  Escanaba. 

8.  — Maine:  Mount  Desert.    Montana  :  Fort  Benton,  9.30  to  10.30  p.  m. 

9.  — Dakota  :  Pembina,  8.30  to  11.30  p.  m.    New  York  :  Depauville,  9  p.  m.    Wisconsin : 

Rocky  Run,  10.30  p.  m. 

10.  — Dakota:  Fort  Pembina.  Ohio  :  Hillsborough,  p.  m.  Canada  :  York  Factory,  9  p.  m. 

11.  — loit-a;  Dubuque.    0/ho  .•  Hillsborough. 

12.  — Canada :  York  Factory,  9  p.  m.    ConnecHcnt :  New  Haven,  Still  after  12  p.  ni.  Da- 

kota :  Fort  Pembina,  p.  m.  Pembina,  8.55  to  11  p.  m.  Illinois :  Lyndon,  10 
p.  m.  Iowa  :  Dubuque.  Maine :  Cornish :  Eastport,  11.55  p.  m.  to  3.30  a.  m. ; 
Gardiner ;  Orono  9  p.  m. ;  Oxford,  p.  m. ;  Standisb,  8  to  10  p.  m.  Massachusetts : 
Fall  River.  Minnesota  :  Duluth,  10.30  to  11.20  p.  m.  Montana :  Carroll ;  Fort 
Benton,  8.30  to  11.45  p.  m. ;  New  Hampshire :  Mount  Washington,  8.30  till  after 
12  p.  m.  Pe«ns(/te«'«ia;  CarUsle,  7  to9  p.  m.  IFiscowsiw  :  Embarrass,  11  p.  m.  ; 
LeRov,  dark  till  after  12  p.  m.  ;  Rocky  Run,  7  p.  m.  till  dawn. 

IZ— Connecticut :  New  London,  12.30  to  3.15  a.  m.  Dakota :  Bismarck,  8  to  10.10  p.  m.; 
Fort  Sully,  p.  m.  Idaho  :  Fort  Hall,  8  p.  m. ;  Fort  Lapwai,  9  p.  m.  Maine :  East- 
port,  11.55  p.  m.,  obscured  1.30  a.  m.  Massachusetts  :  Boston,  11.23  p.  m. ;  New- 
bnryport.  3  a.  m.  Michigan :  Alpena,  6.55  p.  m.  till  1.25  a.  m.  Grand  Rapids,  8 
till  after  12 p.  m.  Port  Huron,  9  to  12  p.  m. ;  Sugar  Island,  9  p.  m, ;  Traverse  City, 
p.m.  Montana:  Carroll;  Fort  Benton,  7  to  11  p.  m.  Pennsylvania  :  Carlisle,  7 
to  9  p.  m.    Wisconsin :  LeRoy,  dark  till  2  a.  m. ;  Rocky  Run,  7  p.  m.  till  dawn. 

U— Canada:  York  Factory,  9  p.m.  Connecticut:  New  Haven,  8  till  after  12  p.  m. 
Maine:  Cornish  ;  Eastport,  8  p.  m.  to  1.45  a.  m.  ;  Orono,  9  p.  m.  ;  Oxford,  Stan- 
dish,  9  p.  m.    Netv  York  :  Depa,UYille,  9  p.  m. 

15  — Connecticut :  New  Haven,  8.30  till  after  12  p.  m.  Maine  :  Cornish  ;  Eastport,  8  till 
la.  m. ;  Orono,  9  p.  m.  Massachusetts  :  Amherst ;.  Andover,  9  p.  m. ;  Boston, 
11.23  p.m.;  Fall  River,  p.  m.  Neiv  Hampshire  :  Contoocookville,  9  p.  m.  ;  Mount 
Washington,  9.30  till  after  12  p.  m.  Neiv  York :  Cazeuovia,  9  p.  m.  ;  Depauville, 
9  p.  m. ;  Fort  Niagara  ;  North  Argyle,  9  p.  m.  ;  North  Volney,  9.45  p.  m.  ;  Os- 
wego, 9  till  11.30  p.m. ;  Rochester,  H.45  till  after  12  p.  m. ;  Troy  8.30  p.  m.  ; 
Waterburgh,  9  p.  m.  Ohio  :  Hillsborough,  p.  m.  Pmnsylvania:  Erie,  8  to  10 
p.  m.  Vermont :  West  Charlotte,  8  p.  m.  to  3  a.  m. 

16—  Maine  :  Eastport,  7.30  p.  m.  to  1  a.  m.  New  Hampshire  :  Contoocookville,  9  p.  m. 

Vermont :  Lunenburgh  ;  West  Charlotte,  8  p.  m.  till  dawn ;  Woodstock,  11.55 
p.  m. 

17 —  Neiv  York :  Oswego,  12.10  to  1.10  a.  ra. 

IS.— Canada  :  York  Factory,  9  p.  m.    Washington  Territory :  Neah  Bay,  11  p.m.  to  2  a.  m. 
19.— Canada  :  York  Factory,  9  p.  m.   Dakota  :  Pembina,  9.30  to  11.30  p.  m. 
24. — Full  moon.  ^ 

26.  — Canada  :  York  Factory,  9  p.  m. 

27 .  —Minnesota  :  Duluth,  6.30  to  11.20  p.  m. 
31. — Ohio:  Hillsborough,  p.  m. 

November,  1874. 

1.  — Dakota:  Pembina,  8  to  11.10  p.  m. 

2.  — Canada:  York  Factory,  9  p.  m.    Dakota :  Pembina,  10.10  p.  m.  to  2.40  a.  m. 

3.  — Canada:  York  Factory,  9  p.  m.    Dakota:  Port  Pembina.    loiva:  Dubuque,  7  p. 

m.  to  2  a  m.    Michixjan :  Escanaba,  7.30  to  9.30  p.  m.    Neiv  HampsUre :  Mount 

Washington,  9  till  after  12  p.  m. 
/^.—Canada :  York  Factory,  9  p'.  m.    Iowa :  Dubuque,  9  to  10.30  p.  m. 
h.— Dakota:  Fort  Pembina.    Michigan:  Alpena,  from  10.15  p.  m.  all  night. 

6.  — Canada :  York  Factory,  p.  m.   New  York:  Houseville,  10.30  p.  m. ;  Oswego,  10.30 

p.  m.  to  1  a.  m.  • 

7.  — Canada :  York  Factory,  p.  m.    Maine :  Eastport,  12  p.  m.  ,  Neiv  York :  HouseviUe, 

9  p.m.    Femomi.- West  Charlotte. 

8.  — Michigan :  Alpena,  7.20  p.  m.  till  dawn. 
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9. —  Wi8co7i8in :  Lo  Roy,  7  p.  m. 

10.  — Alaska:  Suiiit  Michael's. 

11.  — Canada  :  York  ]''M(tr)i  v,  9  p.  m.    Iowa:  Dubuque,  7  till  after  12  p.  m.  Nao 

Jcrxcii :  J'reeliold,  .sii,si)ected,  9  p.  m.  Vermont:  Went  Charlotte,  sutipected, 
2  a.  in. 

12.  — Canada :  York  Factory,  9  p.  in.    Iowa:  Dubuque.    Maine:  Cornish;  Eastport, 

suspected,  till  10  p.  m. ;  Standish,  9  p.  m. 

13.  — Maine:  Coruish.    Michigan  :  Alpena,  9,  obscured  11  p.  m. 

15.  — Canada :  York  Factory,  p.  m. 

16.  — North  Carolina:  Wilmington,  suspected,  10  p.  m.    Vermont:  Lanenburgh. 

21.  — Canada :  York  Factory,  p.  m.    Ohio :  Mount  Auburn  (Cincinnati). 

22.  — Canada:  York  Factory,  j).  m. 

23.  — Alaslca:  Saint  Michael's. 

23.  — Full  moon. 

24.  — Oliio :  Mount  Auburn  (Cincinnati). 

26.  — Canada:  York  Factory.    Dakota:  Pembina,  7.50  to  10.55  p.  m.    Vermont:  Lunen- 

burgh. 

27.  — New  Jersey :  [?  Trenton,  8  to  9  p.  m.] 

28.  — Dakota:  Pembina,  6.30  to  10.50  p.  m.    Nero  Hampshire :  Contoocookville,  9  p.  m. 

Wisconsin :  Rocky  Run,  7  p.  m. ;  Utica,  p.  m. 

29.  — Canada:  York  Factory,  9  p.  m.    Dakota:  Fort  Pembina;  Pembina,  6  50  p.  m.  to 

12.20  a.  m.  Neiv  York :  Buffalo,  8.45  p.  m. ;  Waterburgb  9  to  10  p.  m.  Wis- 
consin :  Embarrass,  8.20  p.  m. ;  Rocky  Run,  8  p.  m.  Utica,  p.  m.  Alaska : 
Saint  Michael's. 

30.  — Canada:  York  Factory,  6.33  a.  m.  till  dawn.    Dakota:  Fort  Pembina;  Pembina, 

7  to  9.30  X).  m.    Alaska:  Saint  Michael's. 

December,  1874.  , 

2.  — Canada :  York  Factory,  10  p.  m.    Dakota :  9.40  to  11.30  p.  m. 

3.  — Maine:  Cornish,  p.  m.    Michigan:  Alpena,  6to  11.30  p.  m. ;  Escanaba,  8  to  10.30 

p.  m.    Wisconsin :  Le  Roy,  8  to  10  p.  m. 

4.  — Dakota :  Pembina,  6.45  to  9.30  p.  m. 
6,  7,  8. — Alaska:  Saint  Michael's. 

9. — Canada:  York  Factory,  9  p.  ra.    Minnesota:  Duluth,  8  to  9.30  p.  m.  Wisconsin: 
Embarrass,  8  p.  m. ;  Marathon,  8  p.  m. 

10.  — New  Jerseji :  Sandy  Hook,  suspected,  9  to  11.30  p.  m.    Minnesota  :  Fort  Snelling. 

11.  — Canada :  York  Factory,  9  p.  m. 

14.  — Michigan  :  Alpena,  8,  obscured  8.20  p.  m.    Alaska:  Saint  Michael's,  evening  till 

4  a.  m.  15tli,  splendid. 

15.  — Canada :  York  Factory,  9  p.  m.    Alaska :  Saint  Michael's,  evening  until  a.  m.  of 

16th. 

21.  — New  Hamsphire:  Auburn,  8.30  p.  m. ;  Mount  Washington,  8  to  9.15  p.  m.  Ver- 

mont :  Woodstock,  11  to  12  p.  m. 

22.  — Full  moon. 

26.  — Canada  :  York  Factory,  9  p.  m. 

27.  — Canada:  York  Factory,  9  p.  m.     Maine:  Eastport,  8.30  to  10.20  p.  m. 

28.  — Canada    Y'ork  Factory,  9  p.  m. 

29.  — Minnesota :  Fort  Snelling. 

30.  — Canada  :  York  Factory. 

31.  — Alaska:  Saint  Michael's. 

January,  1875. 

1.  — Alaska  :  Saint  Michael's,  5.25  p.  m.  to  1.45  a.  m.    Canada  :  York  Factory.  Maine  : 

Eastport,  p.  m. 

2.  — Dakota  :  Fort  Pembina.    Wisconsin  :  Maritoma. 

5.  — Canada  :.  York  Factory.    Kansas :  Leavenworth.    Wisconsin :  La  Crosse,  9.30, 

obscured  11.30  p.  m. 

6.  — Michigan :  Alpena,  7  to  9  p.  m.'  Wisconsin  :  Rocky  Run,  10.30  p.  m. 

7.  — Minnesota :  Duluth,  7.05  to  7.20  p.  m.    Wisconsin  :  Rocky  Run,  7.30  to  9  p.  m. 

8.  — Canada  :  York  Factory. 

9.  — Louisiana  :  [  'i  Shreveport  suspected,  8  to  10.30  p.  m.] 

11.  — Michigan  :  Escanaba,  10  p.  m.  to  12.30  a.  m. 

12.  — Maine  :  Eastport,  11.55  p.  m. 

13.  14,  15. — Canada  :  York  Factory,  9  p.  m. 

17.  Ig,  19. — Michigan  :  Sugar  Island,  suspected,  9  p.  m. 

21.  — Full  moon. 

22.  — Canada :  York  Factory. 

23.  — Pennsylvania  :  Fallsingtou,  8  p.  m. 
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24.  — Iowa  :  Afton,  9  p.  m. 

25.  — Canada:  York  Factory,  9  p.  m.    Michigan  :  Escanaba,  7.45  to  8.30  p.  m. 

26.  — Canada:  York  Factory,  9p.  m. 

27.  — Canada  :  York  Factory,  9  p.  m.    Michigan  :  Escanaba,  10  to  12  p.  m. 

30.  — Ca?iafZ«:  York  Factory,  9  p.  m.    Colorado :  Golden  City,  about  8  p.  m. 

31.  — Michigan :  Alpena,  10.*34  p.  m.  till  after  12  p.  m. ;  Sugar  Island,  11  p.  m.  till  after 

11.59  p.  m.    Utah  :.  Salt  Lake  City,  about  8  p.  m. 

February,  1875. 

2.— Canada :  York  Factory,  9  p.  m.    Texas  :  [f  Houston  suspected.] 
3 —Canada  :  York  Factory. 

4.  — Georgia:  [? Savannah  (Oglethorpe  Barracks.) ]    Louisiana:  [? Shreveport  sus- 

pected, 9  p.  m.] 

5.  — Connecticut :  New  Haven,  8  to  11  p.  m.    Montana  :  Fort  Benton,  9  p.  m.  to  1  a.  m. 

6.  — Alaska:  Saint  Michael's,  9.35  to  11.20  p.  m.     Canada:  York^Factory,  9  p.  m. 

New  York  :  Depativille,  9  p.  m. 

7.  — Canada:  York  Factory.    Dakota:  Fort  Pembina,  10  p.m.    Maine:  Eastport,  1 

a.  m.,  and  8.30  p.  m.  to  2  a.  m. ;  Gardiner.  Michigan  :  Escanaba,  7.45  to  8.50  p.  m. 
Minnesota:  Duluth,  8  to  10.30  p.m.;  Minneapolis,  9.30  p.  m.  Montana:  Fort 
Benton,  9  to  10.20  p.  m.  New  York :  Waterburgh,  9.30  p.  m.  Vermont :  Wood- 
stock, 1  to  3  a.  m.,  and  12  p.  m. 

8.  — Connecticut :  New  Haven,  8  to  10..30  p.  m. 

9.  — New  Jersey  :  Trenton. 

10— Canada :  York  Factory.    Dakota  :  Fort  Pembina.    Maine  :  Eastport,  8.30  to  11 

p.  m.    Montana :  Fort  Benton,  8.35  to  9.10  p.  m. 
li.— Missouri :  Eolla,  9  p.  m. 

18.  —  Vermont:  Lunenburgh. 

19.  — Nebraska  :  North  Platte. 
19. — Full  moon. 

23. — Canada :  York  Factory.    Kansas  :  Fort  Earned,  10  to  11  p.  m. 

24:.— Caiiada  :  York  Factory.    Connecticut :  Southington,  9  p.  ni.    Maine :  Cornish,  all 

the  eve  ;  Standish,  9  p.  m.  Michigan :  Alpena,  8  to  10.50  p.  m. ;  Escanaba,  7.20 

to  9.15  p.  m.    Wisconsin :  Rocky  Run,  7  p.  m. 

25.  — Canada  :  York  Factory.    Michigan  :  Alpena,  10.34  p.  m.  to  12.15  a.  m.  ;  Escanaba, 

7.30  to  11.30  p.  m.  Minnesota :  Duluth,  10.15  to  11.50  p.  m.  ;  Fort  Ripley.  New 
York  :  Kensico. 

26.  — Alaska:  Saint  Michael's,  7  p.  m.  to  1.30  a.m.    Connecticut:  Middletown,  7  to 

9  p.m.  ;  New  Haven,  8,  obscured  11.30  p.m.;  New  London, 7.30  obscured,  11 
p.m.;  Sorrthington,9p.  m.  Dakota:  Fort  Pembina;  Fort  Sully,  11  p.  m.  dawn. 
Delaware:  Milford,  8.30  till  after  12  p.m.  District  of  Columbia:  Washington. 
Illinois:  Belvidere,  Lyndon,  7.30  to  12  p.  m. ;  Riley,  from  8  p.  m. ;  Eocklbrd,  9 
p.m.;  Somonauk,7.40  p.m.  Indiana:  Vevay,  8  p.m.  lotva:  Afton,  10  p.  m. ; 
Algona,  7  to  12  p.  m. ;  Brookside,  all  the  eve ;  Burlington  ;  Cresco,  7  to  11  p.  m. ; 
Council  Bluffs,  11.55  p.  m.  to  1  a.  m.  ;  Dubuque,  7  to  9  p.  m. ;  Guttenburg, 
6.30  to  9.30  p.  m. ;  Independence,  p.  m. ;  Muscatine,  9  p.  m. ;  Rockford,  9  p.  m. 
Kansas:  Holtou,  8  p.  m.  Maine:  Bangor;  Cornish,  dark,  obscured  8.55  p.  m. ; 
Eastport,  6  to  8.45  p.  m. ;  Gardiner,  7  till  after  12  p.  m. ;  Montville,  9.30  p.  m. ; 
Mount  Desert,  p.  m. ;  Orono,  p.  m. ;  Portland,  7  to  3.25  a.  m. ;  Standish,  9  p.  m. ; 
West  Waterville,  7.30  till  after  10  p.  m.  Maryland:  Cumberland;  Fallston, 
p.  m. ;  Woodlawn,  9  p.  m. ;  Woodstock,  7.30  to  10.30  p.  m.  Massachusetts:  Am- 
herst, p.  m. ;  Andover,  6.55  till  after  10  p.  m. ;  Boston,  9  to  4  a.  m. ;  Fall  River, 
7.30  to  10  p.  m. ;  Florida,  from  8  p.  m.;  Hillsdale,  7..30  till  after  10.30  p.  m. ;  Men- 
don,  7 p.  m. ;  Milton,  7  to  12  p.  m.  ;  Newburyport,  early  eve  till  5  a.  m. ;  North 
Billerica,  p.  m. ;  Somerset,  6.30  to  12  p.  m.;  Springfield,  9  p.  m. ;  Vineyard  Haven, 
p.  m.;  Westborough.  Michigan:  Alpena,  7  to  11.30  p.  m.;  Grand  Haven,  7  p.  m. 
till  after  12  p.  m.  ;  Grand  Rapids,  6.30  p.m.  to  1  a.  m.  ;  Sugar  Island,  7  p.  m. 
Minnesota:  Breckinridge;  Duluth,  6.42  to  10  p.  m. ;  Fort  Snelling;  Hutchinson, 
7  to  11  p.  m. ;  New  Ulm,  7  to  11  p.  m. ;  Saint  Paul,  8  till  after  12  p.  m; ;  Sibley, 
6.30  p.  m.  to  6  a.  m.  ;  South  Minneapolis,  7  till  after  10.15  p.  m.  Nebraska: 
Clear  Creek,  7.15  to  10  p.  m. ;  North  Platte.  New  Jersey:  Atco,  8.30  to  9  p.  m. ; 
Atlantic  City;  Barnegat;  Freehold,  7  to  8.15  p.  m. ;  Moorestown,  7  till  after  10 
p.  m. ;  New  Germantown,  9  to  10  p.  m.  ;  Peck's  Beach,  7.20  to  9  p.  m. ;  Squan 
Beach,  p.  m. ;  Trenton,  8  to  9  p.  m.  ;  Vineland,  from  dark.  New  Hampshire: 
Auburn,  9  p.  m. ;  Conloocookville,  7  till  after  9.30  p.  m. ;  Whitefleld,  7  till  after 
9  p.  m.  New  York:  Adams,  p.  m. ;  Albany;  Ardenia,  9  to  10  p.  m. ;  Brook- 
haven,  p.  ni. ;  Depauville,  9  p.  m. ;  Lockport,  9  to  11  p.  m.  ;  New  York  City,  9 
to  9.20  p.  m.  ;  North  Argyle,  till  11  p.  m.  ;  North  Hammond,  8.40  till  after  8.54 
p.  m.  ;  Oswego,  7.30  p.  m.,  obscured  12.30  a.  m.  ;  Plattsburgh  (Barracks),  p. 
m. ;  Troy,  7,30,  obscured  11  p.  m. ;  Waterburgh,  9  p.  m.    Pennsylvania:  Egypt, 


1110 


REPOKT  OF  THE'  CHIEF  SIGNAL  OFFICER. 


February,  1875. 

p.  ni.  ;  FallBington,  7  to  9  p.  m. ;  Pliiladclpliiti,  9  to  10  p.  jn. ;  Plaiiifmld,  7  to 
10  p.m.;  York  Sulpliur  Spiiiijf.s,  9  p.  III.  Texan:  Indianola.  Vu-m<))ii:  ]!mliiifr- 
toii,  ai5to  12  p.  ni.  ;  Lunenburjili,  West  Charloltc,  7.:J0  p.  iii.  .I:nvn;  Wood- 
stock, all  uight.  Viryiiiia:  Alto  Vista,  7  to  8  p.  m. ;  Cajx;  Jli  niy,  -.IT,  lo  ;».15 
p.  m.  ;  Goshen  Bridge,  p.  m. ;  Lewisville,  7  to  9  p.  m.  ;  Lyuclilnir-li,  Xoj  lolk, 
8.15  to  8..55  p.  m.  ;  Powhatan  Hill,  9  p.  iii.  ;  Prospect  Hill,  7.:;0  till  alter  9  p. 
m. ;  Woodlawn  (Accotiuk),  p.m.;  Wythevillc,  7  to  9.15  p.  m.  U'cil  Vtrii'niiu: 
Morgantown,  8.25  to  9.20  p.  m.  Wiscomin:  Beloit,  p'.  ni.  ;  Einharrass,  7.:!0  p. 
m.  ;  LeRoy,  7  to  10  p.  m. ;  Manitowoc,  from  7  p.  m. ;  Milwaulvee;  Rocky  Run, 
7  till  after  9  p.  m.  ;  Utica,  from  7  p.  m.  ;  Wiou,  8  p.  m. 

27.  — Alaska:  Saint  Michael's,  9.15  to  10.30  p.  m.;  Canada:  York  Factory.    Iowa:  Bur- 

lington, p.m.  Illinois:  Belvidere,  obscured  at  8.30  p.  m.  Maine:  Augusta; 
Orland.  Maryland:  Fallston,  p.  m.  New  Jerseij:  New  Germantown,  9  p.  m. 
Neiv  Torlc:  North  Hammond,  8  p.  m.  Texas:  ["? Houston.]  Virginia:  Mount 
Solon ;  Prospect  Hill. 

28.  — Alaska:  Saint  Michael's,  8.30  p.  m.  to  2  a.  ra.    Canada :  York  Factory,  7.30  till 

after  9.30  j).  m.  Connecticut:  Southington,  8.30  j).  ni.  Indiana:  Blooiuing- 
ton,  7  to8.20p.  m.  Maine:  Augusta;  Eastport;  Fort  Prelile;  Gardiner,  8  to  10  p. 
m.;  Orland ;  Portland,  8.15  to  9.45  p.  m.  Massachusetts:  Fall  River,  lOji.  m.;  Flor- 
ida, till  9  p.  m. ;  Hinsdale ;  Somerset,  8  to  10  p.  m.  New  Hampshire:  Contoocook- 
TlUe,  9  p.  m.  Neiv  York:  Adams,  p.  m. ;  North  Argyle  till  9  p.  m. ;  North  Ham- 
mond, 8  p.  m. ;  Nichols,  early  eve  ;  Plattsbiu-gh  (Barracks)  p.  m.  ;  Water- 
burgh,  8  to  9  p.  m.  Rhode  Island:  Dutch  Island,  9  i).  m.  Tennessee:  Estill 
Springs.    Vermont:  Woodstock,  early  eve  3  a.  m.  , 

March,  1875. 

1.  — Alaska:  Saint  Michael's,  9.30  to  10.40  p.  m.    Dakota:  Bismarck,  7  to  9  p.  m. 

Minnesota  :  Fort  Snelling.  Montana :  Fort  Benton,  10.30  to  11  }).  m.  Vermont : 
West  Charlotte,  8  to  8.30  p.  m.;  Woodstock,  3  a.  m. 

2.  — Alaska:  Saint  Michael's,  7.25  to  11.40  p.  m.     Canada:  York  Factory,  9  p.  m. 

Connecticut:  Southington,  suspected,  9  p.  m.  Dakota:  Fort  Pembina;  Fort 
Sully,  8  p.  m.  to  1.30  a.  m.  Iowa  :  Aftou,  9  p.  m. ;  Cresco,  7.45  to  8  p.  m. ;  In- 
dependence. Massachusetts :  Springfield,  9  p.  m.  to  3  a.  m.  Michigan  :  Adrian, 
9  to  9.30  p.  m.;  Alpena,  7.15  to  11.40  p.  m.;  Detroit ;  Escanaba,  8.30  to  9.15  p. 
m.;  Grand  Rapids,  8  to  11  p.  m.;  Marquette,  8  to  after  11  p.  m. ;  Northjjort,  p. 
ni.;  Port  Huron;  Sugar  Island,  9  p.  m.  Minnesota:  Duluth,  7  to  8.35  p.  m. ; 
Fort  Snelling  ;  Hutchinson,  p.  m. ;  Minneapolis,  7  to  11  p.  m.  Nebraska  :  Clear 
Creek.  Neiv  York:  Albany,  8.30  p.  m.  to  12.45  a.  m. ;  Houseville,  9.30  p.  m. ; 
Oswego,  8.30  to  after  1;3  p.  m.  ;  North  Argyle  ;  North  Volney,  9.45  p.  m. ;  Troy. 
Pennsylvania:  Erie,  10.30  to  11.30  p.  m.  ;  Philadelx^hia.  Vermont:  Woodstock. 
Wisconsin:  Embarrass,  from  8  p.  m.  ;  LeRoy,  9  p.  m.  ;  Manitowoc,  8 to  after  10 
p.  m.;  Maritoma  ;  Milwaukee,  8  to  9.30  p.  m. ;  Rocky  Run,  8  to  after  9  p.  m.; 
Wautoma,  8  p.  m. 

3.  — Alaska :  Saint  Michael's,  10.15  p.  ni.  to  3.25  a.  m.    Iowa :  Algona,  7  to  9  p.  m. 

Massachusetts:  Springfield..  Montana:  Fort  Benton,  2.30  a.  m.  Vermont: 
Woodstock,  1  to  3  a.  m. 

6.  — Alaska  :  Saint  Michael's,  8.15  p.  m.    Canada:  York  Factory,  9  p.  m.    Wisconsin  : 

Rocky  Run,  9.30  p.  m. 

7.  — Alaska:  Saint  Michael's,  7.45  to  11.55 p.  m.    CaMada;  York  Factory, 9  p.  m.  Mich- 

igan: Alpena,  8.50  to  11.50  p.m.;  Escanaba;  Marquette,  9  to  after  10  p.  m.; 
Sugar  Island,  9  p.  m.  Neivfoundland  :  Saint  John's,  p.  m.  Wisconsin  :  Rocky 
Run,  9.30  p.  m. 

8.  — Canrtda;  York  Factory,  p.m.    Michigan:  Alpena,  8.40  to  11.44  p.  m.    New  Hamp- 

shire: Whitefield,  late  in  evening.    Ohio  :  Carthagena,  2  a.  m. 

9.  — Canada:  York  Factory. 

13.  — Canada :  York  Factory,  7.15  p.  m. 

14.  — Canada:  York  Factory,  7.45  p.  m. 

15.  — Canada  :  York  Factory,  9  p.  m. 

16.  — Canada :  York  Factory,  8  ji.  m. 

19.  — Canada  :  York  Factory,  8  to  after  10  p.  m. 

20.  — Canada :  York  Factory. 
21'. — Full  moon. 

21.  — New  York  :  Buffalo,  9  p.  m.  to  2  a.  m. 
23. — Kansas  :  Ellinwoocl,  10  p.  m. 

27. — Alaska  :  Saint  Michael's,  8.40  p.  m.  to  3.15  a.  m. 

^■i.— Alaska:  Saint  Michael's,  8.20  to  11.20  p.  ni.  Dakota:  Bismarck,  8.10  to  11.35  p. 
m. ;  Massachusetts:  Springfield,  11  18  p.  m.  to  4  a  ni.  Maine:  Eastport,  11.55 
p.  m. ;  Gardiner,  11  p.  ni.  to  3  a.  m.  Michigan:  Alpena,  10.15  p.  m.  to  12.15  a. 
m.;  Escanaba;  Marquette.  Nnv  York:  Dopauville,  9  p.  ni. ;  Oswego.  Ver- 
mont: Woodstock,  10 X).  m.  to  2  a.  m.    Wisconsin:  Rocky  Run,  9  p.  ni. 
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March,  1875. 

29.- Alaslca:  Saint  Michael's.    Vermont :  West  Cliarlot-fce,  10  to  after  12  P.  m. 
2Q.-Alaska  :  Saint  Micliael's.  8.30  p.  m.  to  3.35  a  m.    Canada:  Yodc  l^^tory  8  oO  to 

8.50  p.  m.    Dakota:  Pembina,  8.45  to  10  p.  m.    TLTfmye :  Eastport,  12  p.  m. 

MiohLm :  Alpena,  10.30,  obscured  11.30  p.  m.    Vermont:  Woodstock,  11  p.  m. 
'31.— Canada :  York  Factory,  9  p.  m.    Dakota:  Pembma,  9  to  11  p.  m. 

April,  1875. 

1.  -Dakoia :  Pembina,  9.10  to  after  11.50  p.  m.    Maine  :  Gardiner,  3  a.  m.  to  dawn. 

2.  — loiva :  Independence. 

3.  — Ca«a(Za:  York  Factory,  9.30  p.  jn.  .  n 
'I.— Canada :  York  Factory.    North  Carolina  :  [?  Weldon  3  to  4  a  ni.] 

6:=Sal^\-'t&icbael's,9p.m.to3.10  p^  lUmois  :  Havana  » •  ^^J; 
port,  10  to  11.30 p.  m. ;  Gardiner,  10  to  11  p.  m. ;  Kent's  Hxll,  9  p.  m. ;  Mo7itana . 
Fort  Bentop,  8  to  11.15  p.  m.    New  York :  OneiAa.  v       t^^p+ot-v  Cov 

7.  -^?asto.-Saint  Michael's,  9  p.  m  to  2. '25  a-  m-  •  York  ^^^^^^ 

neoticut :  Middletowu,  9  p.  m.  New  Haven,  9.-30  to  10.55  p.  m.,  Soutliin|ton  J  p. 
m.  Illinois :  Lyndon,'8  to  8.40  p.  m.  Maine  :  Cormsh,  all  the  evening^;  Eastport 
Kent's  Hill,  9  to  10  p.  m.;  Gardiner,  3  a.  m.  till  dawn,  and  from  8  till  about 
rL59  p.  m.  Mount  Desert,  p.  m.;  Portland,  9.50  p.  m.  to  1  a.  m.;  Orono  p  m.; 
Standish,  9  p.  m.  Massachusetts  :  Amherst ;  Andover,  8.15  p.  m.;  Fall  Eiv er,  9 
p  mrriorida ;  Somerset,  7.30  to  9  p.  m.;  Springfield,  9  p.  m.  to  4  a.  m.J  West- 
bprough;  Wood's  Holl.  Michigan:  Port  Huron,  7  to  11  p.m.;  Iraverse  Cit^y, 
/^m.^ Montana:  Fort  Benton,  9.30  to  11.40  p.  m  ^<^f  ^''"'P^Y'iJ^^^^^^^ 
Contoocookville,  8.15  to  9  p.m.;  Mount  Washington,  8  p.  m.;  Whitefie  d  8  45 
till  after  11  t)  m  Neio  Jerseii :  Barnegat ;  Freehold,  9..30  to  li  p.  m.,  i.ong 
B  anch  i  M :  llbany,  8.30  to  11.50  p.  m.;  Ardenia,  9  p.  -■;Bro«k  Haven 
till  after  10  p.  m.;  Cazenovia.  9  p.  m.;  DepauviUe,  9  p.  m.;  Houseville,  9  to 
iai5  p  m!;  North  Argvle,  9.30  p.  m.;  North  Volney,  9  p  m.;  Oswego,  9  p  m  ; 
Stapleton,  p.  m.;  Troy,  9  till  after  12  p.  m.;  Waterbiu-g,  from  7.35  p.  m  07rw  .• 
Shagena  3  a.' m.  \rmont:  Burlington  10.30p.m.  ^2.15  a.  m.;  Newpo^^^ 
West  Charlotte,  3  a.  m.;  Woodstock,  till  after  11  p.m.  W^^^onsin  :I.eioy,  9.30 
p.  m.;  Manitowoc,  9  to  10  p.  m.;  Rocky  Run,  7..30  till  after  9.oO  p.  m. 

8.  -Alaska:  Saint  Michael's,  10.10  to  11.42  p.  m.    Canada:  York  factory  toe 

Cornish ;  Eastport ;  Orono,  p.  m.    Michigan  :  Northpor  ,  H  P-  m  ^^'"^J^^"^f: 
shire :  Mount  Washington,  from  8.30  p.  m. ;  Whiteheld,  9.0o  p.  m.    Ve>  mont . 
Newport ;  West  Charlotte,  8  p.  m. 
%.—Iowa  :  Dubuque,  2  to  3  a.  m.    Vermont :  Lunenburg. 

10.— Maine :  West  WaterviUe,  9  p.  m.    Ohio :  Carthageua,  3  a.  m. 

12.— FermoMi;  West  Charlotte,  2  a.  m.  -r^i+iQ+inQnr>Tn 

1^.— Michigan  :  Alpena,  8.30  to  11  p.  m.  Minnesota :  Duluth,  8  to  10.30  p.  m. 

Vo.— Canada :  York  Factory.    Vermont :  Lunenburg. 

16.  — Canada :  York  Factory. 

17.  — Connecticut :  New  Haven,  9  to  11  p.  m. 

2o!— Ca«ac?a    l^j'rk  Factory.    New  York :  Buffalo,  7.30  to  8  p.  m. 

21.  — Connecticut :  Middletown,  9  p.  m. 

22.  — Canar7a  ;  York  Factory.  Co»mectoi;  Middletown,  9  p.  m.  10  till 
^^.-Dakota :  Firesteel,  8  to  10  p.  m.    Maine :  Eastport.   Jl/m«esof«:  Samt  Paul,  10  till 

after  12  p.  m.  ;  Duluth'  11.15  to  11.50  p.  m.  Montana:  Fort  Benton,  9.30  to 
10.15  p.  m.    New  Hampshire :  Contoocookville,  9  p.  m. 

24.  — Minnesota ;  Duluth,  12.10  to  12.45  a.  m. 

25.  — Oattftdft  :  York  Factory.    Cow«ecto< :  Southmgton,  9  p.  m.  •  -u  „n 

26.  -Conneciicut :  New  Haven,  S.§0  p.  m.  till  dawn    Mmne :  Bangor ;  Cornish,  all  the 

evening;  Eastport;  Gardiner;  Standish,  9  p.m.  Massachusetts:  Fall  River, 
Newbm4port,9p.m.;  Springfield, 9 p.m. to 2 a.m.  Michigan:  Alpena^ 7.30p. m. 
toTa.m^;  EscaSaba  8  to  11  p.  m.;  Marquette;  Northport  .Ve««  Mamps^nre: 
Whitefield.  New  York:  Buffalo,  9  to  10  p.m.;  Cazenovia  6  to  9  p.  m. ,  JNorth 
Hammond,  8  p.  m. ;  North  Volney,  8  to  10  p.  m.  Oswego,  8  to  9  p.  m. ;  Water- 

27.  -M^nt£'af  FortBenton,  suspected  11  to  11.30  p. m.   Nmv  Torfc ;  DepauviUe.  Ver- 

mont :  Newport ;  West  Charlotte,  8  p.  m. 

28.  — Vermont :  West  Charlotte,  8  p.  m. 

29.  — Indiana  :  Vevay,  8  to  10  p.  m. 

30.  _JVet(,  Torh :  Buffalo,  7.45  to  8.30  p.  m. 

May,  1875.  . 

2 — Illinois :  Lvndon.         ,  ,    , .  .  i  n         ™  +„  i  qo 

3.-Canada:  York  Factor^.    Maine:  Bangor.   Michigan:  Alpena,  9.45  p. m.  to  1.3U 
a.  m. ;  Marquette,  9  till  after  11  p.  m.   Montana :  Virginia  City,  9  p.  m. 
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May,  1875. 

4.  — Canada:  York  Factory.  Maine:  Eastport.    Michigan:  Marqnette,  9  till  after  11 

]).  m.  MUuienola  :  bulutli,  8.:{0  to  11.00  p.  rii.  ;  Minneapolis,  9.40  p.  in.  ;  Saint 
Paul,  10  to  11.30  ]).  ni.  Xcw  York:  Depauvillo,  'J  p.  in.;  Lockjiort,  IVom  9.30 
p.m.    JFisconain:  J^r  \l(>y,  ii.ni. 

5.  — Connecticut:  Now  London,  H.;J0  to  10.30  p.m.     Vermont:  Norwicli. 

6.  — Canada  :  York  Factory. 

7.  — Alaska:  Saiut  Paul's  island,  9  p.  ra.  Kansas:  Atchison,  ]).  in.  Cr/z/fo/// ;  Norwich. 
9.— Dakota:  Bismarck,  11.20  p.  m.  to  1.40  a.  m.    Minncnola  :  J!ieckinii(l;;c  ;  New  IJhu, 

9  p.m.  Montana:  Fort  Bciitou,  8,  oh.scured  11  p.m.  VinjUda  :  Wv'jhcvillo, 
10.30  to  10.40  p.-m.    7Rscon6(»  ;  Lcroy,  9  p.  lu. 

10.  — Kansas:  Atchison,  10  p.  in.    Minnesota  :  Fort  Siielling.    Ohio:  Carl]i;i'j,(na,  3a.m. 

11.  — Dakota:  Pembina,  9.15  to  9.55  p.  m.  Maine.:  Eastport,  8.30p.  m.  till  aiicr  12  p.  m. ; 

Gardiner,  dark  to  4  a.  m. ;  Surry.  Minnesota:  Duluth,  8.30  to  ll.:!0  p.  m.  New 
HampsMre:  Contocookville,  9.30  p.m.;  Mount  Washington,  8.35  to  12  ji.  m. 
Vermont:  Norwich. 

12.  — Maine:  Bangor. 

13.  — Virginia:  Wytheville. 

14.  — Canada:  York  Factory. 

15.  — Pennsylvania :  Williamsport,  11  p.  ra. 

IQ.—Neiv  York:  Bulialo,  8.20  to  8.50  p.  m.    Vermont :  West  Charlotte,  7.30  to  8  p.  m. 

18.  — Canada :  York  Factory.    Maine :  Bangor. 

19.  — Full  moon. 

22.  — Maine :  Eastport ;  Fort  Preble,  8  to  11.30  p.  m. ;  Gardiner,  early  evening  till  moon- 

rise;  Standish,  9  p.m.;  Surry.  Massaehnsetts :  Springfield,  8.45  ito  10  p.m.  ' 
New  Hampshire  .-  Contocookville,  9.15  p.  m. ;  Dunbarton,  p.  m. ;  Whitefield,  8.55 
p.m.  Michigan:  Alpena,  9  to  10  p.m.;  Port  Huron,  7  j).  m.  Minnesota:  Min- 
neapolis, 8  p.  m.  New  York  :  Albany,  10  to  11  p.  m. ;  Cazeuovia,  9  p.  m. ;  North 
Argyle,  9.15  p.m.;  North  Voluoy,  p.  m. ;  Troy;  Wappinger  Falls,  9  p.  m. ; 
Waterburgh,  9  p.  m.  Ohio:  Cleveland,  p.  m. ;  Hillsborough,  ]>.  m.  Vermont: 
Burlington;  Norwich;  West  Charlotte,  8  j). m.  JViseonsin:  Leioy,  9  p.  m. ; 
Rocky  Run,  9  p.  m. 

23.  — Dakota:  Bismarck,  9.37  till  after  10  ]}.  m.    Wisconsin:  Leroy,  10  p.  m. 

24.  — Maine:  Bangor. 

26.  — Maine  :  Eastport,  9  p.  m.    Vermont:  West  Charlotte,  8  p.  m. 

27.  — New  York:  Baffalo,  8  to  9  p.  m. 

29.  — Netv  York:  Buffalo,  8.15  to  9.12  p.  m.    Pennsylvania:  York  Sulphur  Springs,  10 

p.  m. 

30.  — New  York:  Buffalo,  8  to  9  p.m.  Indiana:  Vevay,  9  p.  m.    Vermont:  West  Charlotte, 

8.30  p.  m. 

31.  — Maine:  Eastport,  9 p.  m.  Penresj/Zvaiua,  Williamsport,  3  a.  m.    Ferwojti:  Burling- 

ton; West  Charlotte,  8  to  8.30  p.  m. 

June,  1875. 

1.  —New  York :  Buffalo,  8.30  to  9.15  p.  m. 

2.  — Maine:  Gardiner,  dark  to  12.30  a. m.  Michigan:  Escanaba,  from  10.45  p.m. ;  Mar- 

quette, 10  to  11  p.  m. 

3.  — Minnesota  :  Fort  Suelliug.    New  York  :  Buffalo,  8.20  to  10.30  p.  m. ;  North  Ham- 

mond, 9  p.  m.    Pennsylvania:  York  Sulphur  Springs,  9  p.  m.,  obscured  10  p.  m. 

4.  — Iowa:  Keokuk.    Maine:  Gardiner,  till  after  11. .59  p.  m.    New  York:  Buffalo,  8.20 

p.m.,  obscured  12  p.  m.    Vermont:  Woodstock,  11  p.  m. 

6.  — Connecticut:  'New  Ha,yeQ.  ilfassac/iifsetts ;  Springfield,  10 p.  m.  Michigan:  Alpena, 

9.30  to  11.50  p.  m.  ;  Marquette,  8.40  till  after  11  p.  m.  Minnesota:  Duluth,  9 
to  11.40  J),  m. ;  Fort  Snelling.  New  Hampshire :  Mount  Washington,  9.30  till 
after  12  p.  m.  Vermont :  Lunenburg. 

7.  — New  York  :  Stapleton. 

8.  — New  York:  Buffalo,  8.30  to  9.15  p.  m. ;  Oswego.    Pennsylvania:  FaUsington,  9.30 

p.  m. 

IQ.—New  York  :  Buffalo,  8.20  to  9.25  p.  m. 
Vi.—New  York:  Buffalo,  8.20  to  9.20  p.  m. 

17.  — Minnesota:  Duluth,  10.20  to  10.40  p.  m.    Vermont:  Lunenburg. 

18.  — Full  moon. 

20.  — Ohio :  Hillsborough.    Pennsylvania :  York  Suli^hur  Springs,  9  p.  m. 

22.  — Ohio :  Cleveland,  p.  m. 

23.  — New  York:  Wappinger's  Falls,  9  p.m. 

24.  — Iowa :  Dubuque,  7.50  to  9.30  p.  m.    Minnesota:  Saint  Paul,  8  to  10.15  p.  m.  JFis- 

consin  :  La  Crosse,  9  to  10  j>.  m. 
27. — Iowa:  Dubuque,  8  to  9.40  p.  m. 

30. — New  York:  Wapj)inger's  Falls,  9  p. m.     Wisconsin:  Malhitowoc. 
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"^L-Jftmes'ofa :  Duluth,  8.30  to  11.30  p.  m.    Neiv  Yorl:. :  Wappinger'8  Falls,  9  p.  m. 
lz!'ii::J:,iT^S^^  Minneapolis,9p.xn.    N^Ea^s,^re:  Mount 

10  B&ck  "i^^c^a. :  Port  Huro.,  11  p.  m.  to  3  a.  m. ; 

iTpeua  10  30  P  Vm«eaoto ;  Duluth,  9.30  to  11  p.  m.  Montana: 

n.-:^!:fjt:''^^^^^^  i.e.ro,*:Buffalo,8.45 
13  :•  Alpena,  11.30  p.  m.  to  12.30  a.  m.    Montana :  Fort  Benton,  9  to  10  p.  m. 

A^eiu  York :  Buffalo,  8.45  to  11  p.  m. 
U.— Dakota :  Bismarck,  9.22  to  11.20  p.  m. 
IQ—Ioiva :  Davenport,  7.50  to  8.05  p.  m. 

Z-M!^Moan?llven^,  9.30  till  after  12  p.  m. ;  Marquette,  9.40  till  after  11  p. m. 

27.  — Minnesota :  Saint  Paul,  8  to  10  p.  m.     ^  n  oo  t,  m 

28.  — Maine ;  Gardiner,  11  p.  m,    Michigan :  Litchfield,  9  to  11.30  p.  m. 
'30.-Canada :  York  Factory,  8.30  till  after  30  p.  m.    Maine :  Bangor. 

August^  1875. 

7  -Canada :  York  Factory,  9  p.  m.    Tennessee :  [?  Memphis,  4.30  to  5  a.  m.] 

8.  — Canada :  York  Factory,  9  till  after  10  p.  m. 

9.  _jV^ew  Yorfc.-  Buffalo,  8. 10  to  8.45  p.  m  i  n  07  +n  1  -^o  «  m 
n.-Canada :  York  Factory,  9  p.  m.  Dakota  :  Bismai'ck,  10.27  p.  m.  to  l.o2  a.  m. 
15— Canada :  York  Factory. 

20!— Swada  ^To'rk  Factory,  8.30  p.  m.    Ohio :  Carthagena,  8  p.  m. 

21.  — Canada:  York  Factory,  9  p.  m.    Dakota:  Fort  Pembina,  p.  m. 

22.  — Dakota  :  Fort  Buford,'p.  m. 
2:i.—  Utah:  Salt  Lake  City. 


-New  York :  Malone. 
-Illinois :  Anna,  9  p.  m. 


Septembee,  1875. 


1.  — Canada :  York  Factory,  9  to  10.30  p.  m.    Michigan :  Escanaba,  10.30  p.  m. 

2.  — Montana :  Fort  Benton,  9  to  11.40  p.  m.  ,  a        ^  . 

3.  -Alaska:  Saint  Michael's.    Dakota :  Fort  Pemhma,  p.  ni. ;  Fort  Seward.  IdaJiO, 

Fort  Lapwai,  9  p.  m.  Michigan  :  Alpena,  9.30  to  10  30  p.  m. ;  Escanaha  11  p. 
m  •  Port  Huron,  7.45  to  8.30  n.  m.  Minnesota:  Duluth,  10.35  p.  m.  till  after 
12  p.  m.;  Minneapohs,  10.25  p.  m.    Montana:  Fort  Benton.    Vermont:  Wood- 

4.  -Da1oJ?  Fort  Pembina,  p.  m. ;  Pembina,  9  to  10.15  p.  m. ;  Fort  Seward  Maine: 

Gardiner,  10  to  12  v' m.    Michigan :  Alpena,  10  p.  m  ;  Grand  Eapids,  9  to  10 
p.  m.    Minnesota :  Duluth,  9.10  to  9.22  p.  m.    Vermont:  Woodstock,  1  am. 
5  -DM  :  Fort  Pembina,  p.  m. ;  Fort  Seward ;  Pembma,  9.40  to  11  p.  m.    Maine : 
Cornish.    Virginia:  Fortress  Monroe,  7.30  to  8.30  p.  m. 

6.  — Dafeoia;  Pembina,  till  11.50  p.m.  iov.rv, 

7.  — Dakota:  Pembina,  8.30  to  10.00  p.  m.  Mame :  Eastport,  9  to  12  p.  m-  .„  ^  ^  . 
&.-Dakota  :  Fort  Pembina,  p.  m.    Maine  :  Eastport,  12  p.  m. ;  Gardiner,  11..59  p  m 

Orono,  10  p.  m.    Massachusetts:  Springfield,  8.45  p.  m.  till  dawn.    New  Yo  k.  . 

Malone,  10  to  12  p.  m. ;  Stapleton.    Vermont :  Woodstock,  11  p.  m.  till  dawn. 
10  -Dakota  :  Bismarck,  1  to  3  a.  m.    Maine  :  Cornish,  all  night. 
n'.— Maine :  Eastport,  1  a.  m.    Vermont :  West  Charlotte,  1  a  m 
12.— Canada  :  York  Factory,  9  p.  m.    Vermont:  West  Charlotte,  2  a.  m. 
14. — Full  moon. 

Jackson,  4  a.  m.  Montana  :  Fort  Benton,  10.35  to  2  a.  m.  Neiv  York :  Staple- 
ton.    Vermont :  West  Charlotte,  12  p.  m. 

16.  — Canada :  York  Factory,  9  p.  m.  ^  ,         ^  tv-  o 

17.  — Michigan  :  Escanaha,  8.30  p.  ra.    New  York :  Fort  Niagara,  9  p.  m. 

18.  — CanacZft  :  York  Factorj^,  9  p.  m.  ^j-  ■  ■  r^-.  a o  4fi  t.  rr, 
20.— Canada  :  York  Factory,  9  p.  m.    Montana  :  Virgmia  City,  9  to  9.40  p.  m. 

26.  — Canada :  York  Factory,  9  p.  m. 

27.  — Michigan :  Escanaha,  10.30  p.  m.     .        ^    ^     ^  r, 

28.  — Canada :  York  Factory,  9  p.  m.    Maine :  Eastport,  9  p.  m. 
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September,  1875. 

30. — Dakota:  Fort  Pembina,  p.  ni.  Michifjan :  Alpena,  9  to  11.45  p.  m.  MlnncHola : 
Duluth,  8.25  to  8..55  p.  ni.  Nciv  York:  Albany,  8  to  9  p.  m.;  North  Argylo,  9 
p.  in. ;  Waterburgh,  b  p.  m. 

OCTODER,  1875. 

2. — New  York:  Depauville,  2.30  a.  m. ;  Malone,  11.30  p.  m. 

4.  — A  la.ska  :  Sai,nt  Michael's,  G.30  p.  m.  till  after  2  a.  ni. 

5.  — Alaska:  .Saint  Michael's,  7.35  to  12  p.  m. ;   Fort  Wrangel.     Canada:  York 

Factory,  all  the  evening.    Dakota  :  Breckenridge.    Maine :  Eastport,  7  p.  m. 

6.  — Alaska:  Saint  Michaer.s,  8  p.  m.  till  dawn.    Michirjau:  Escanaba,  9.30  to  11.15 

p.  m. ;  Marquette,  7.15  till  after  11  p.  m.  Miv  York :  Malone,  10  till  after  11.11 
p.  m.     Wisconsin  :  Eocky  Eun,  11  p.  m. 

7.  —£owa :  Cresco,  suspected,  I'l  p.  m.   Maine :  Gardiner,  9  till  after  12  p.  m.  Massa- 

chusetts: Fall  Eiver.  Michigan:  Alpena,  9  to  9.15  p.  m,  Minnesota:  Duluth. 
Pennsijlvania :  York  Sulphur  Springs,  9  to  12  p.  m. 

8.  — Maine :  Gardiner.    Pennsylvania  :  Fallsington,  7  j).  m. 

9.  Maine :  West  Waterville,  8  till  after  12  p.  m. 

10.— Canada:  York  Factory,  9  p.m.    New  York:  Depauville,  9  p.m. 
12. —  Canada:  York  Factory,  9  p.m. 

14.  — Full  moon.    Louisiana:  [?New  Orleans,  suspected].    New  York:  Malone,  12 

\).  m.  to  1  a.  m. 

19.  — Colorado  :  Silverton,  2  a.  m. 

20.  —New  York:  Hector,  8  to  9  p.  m. 

24. — Alaska:  Saint  Michael's,  8.40  p.  m.,  obscured  11  p.  m.    Dakota  :  Fort  Pembina. 

Michigan  :  Escanaba,  8.20  to  11  p.  m.    New  York :  Depauville,  9  p.  m. 
2Q.— Dakota:  Fort  Pembina. 

28.  — Canada:  York  Factory,  9  p. m. 

29.  — Dakota :  Fort  Sully,  8.45,  obscured  10.20  p.  m. 

The  observer  at  York  Factory  attributes  the  small  number  of  auroras  seen  to  the 
extreme  cloudiness  of  the  month. 

V 

November,  1875. 

1.  — Alaska:  Saint  Michael's,  9  p.  m.  to  4. .50  a.  m.    Canada:  York  Factory,  9p.m. 

Michigan :  Escanaba,  9.30  to  10.  40  i).  m. 

2.  — Alaska  :  Saint  Michael's,  10.30  to  12  p.  m.     Canada  :  York  Factory,  9  p.  m.  New 

York :  North  Argyle,  early  evening.    Ohio :  Carthagena,  4  a.  m. 

3.  — Alaska:  Saint  Michael's,  6.20  to  9  p.  m. 

5. — Alaska:  Saint  Michael's,  8^5  to  11.15  p.  m.  iV^isio  Forfc:  Buffalo,  9.  to  10.15  p. m. 
,^6. — Canada :  York  Factory.    Mw  York :  Troy,  10  p.  m. 

7.  — Michigan :  Detroit,  6  to  7  p.  m. 

8.  — Maine:  Eastport,  10  to  11  p. m. 

9.  —  Vermont:  Lunenburg. 
12. — Full  moon. 

12.  — Iowa:  Eockford,  7.30  to  11.30  p.m. 

13.  — Canada:  York  Factory,  9  p.  m. 

15.  — Canada:  York  Factory,  9  p. m.    Kentucky:  Winchester,  8 p. m. 

17.  — Texas:  ["?  Corsicana,  suspected,  8  to  10.50  p.  m]. 

18.  — Kansas:  Burlingame,  p.m.;  [?  Dodge  City,  7  to  9  p.  m],    Nebraska:  Omaha, 

9.30  p.m. 

20.  — Dakota :  Fort  Pembina. 

21.  — CftHada;  York  Factory,  9  p.  m.   Dakota:  Fort  Sully,  10  to  12  p.  m.  Massachusetts: 

Boston,  11.23  p.  m.  till  after  4  a.  m. ;  Fall  Eiver,  11  p.  ni.  Springfield,  11.18  p.  m. 
to  4  a.  m.  Michigan :  Alpena,  7.20  till  after  12  p.  m. ;  Detroit,  9.30  p.  m.  to  12.30 
a.m.;  Escanaba,  8  to  9.15  p.  m;  Grand  Eapids,  9  to  12  p.m.;  Marquette,  9  to 
11.15  p.  m. ;  Port  Huron,  10.30  p.  m.  ,  Minnesota :  Duluth,  8.30  to  9.45  p.  ni.  New 
Jersey:  New  Germautown,  10.30  p.  m.  Jsew  York:  Malone,  11  p.  m.  to  12.30 
a.m.;  Stapleton,  p.  m.  Vermont:  Burlington,  10  to  12  p.m.  IVisconsin:  La 
Crosse,  9.20  to  11.45  p.  m. ;  Eocky  Eun,  10  p.  m. ;  Utica. 

22.  — Canada  :  York  Factory.    Massachusetts :  Waltham,  10  to  11  p.  m,    New  York  : 

North  Argyle,  10  ^.  m.  Ohio:  Carthagena,  1  a.  m.  Vermont:  Lunenburg; 
Woodstocli,  2. 05  to  3  a.  m.,  and  again  at  9  p.  m.   Wisconsin :  Utica. 

23.  — Canada  :  York  Factory. 

24.  — Canada  :  York  Factory,  10.30  p.  m. 

25.  — Canada  :  York  Factory,  9  p.  m. 

26.  — Alaska:  Saint  Michael's,  9.30  p.m.  to  5.30  a.m.    Canada:  York  Factory, 9.30 

p.  m.  to  3.45  a.  m, 

27.  —  Vermont:  Lunenburg. 

28.  — Canada :  York  Factory,  9  p.  m. 
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29.-Ala8ka:  Saiut  Micliael's.    Canada:  York  Factory  9  p.  m  -^^^f^^l^'^ 

^    ir        -11  „  ,„      c  „  ,^    sf«c•o/^f■7ll/«fi^^s Snrinfrfield.  11  T). m. till  ^  a.m. 


November,  187 

a:  Saint  Micliael's.    Vanaaa:  lorK  r  autoi^,    p.  ui.  ^x^..,..-. 
Gardiner,  11  p.  m.  to  5  a.  m.  Massachusetts :  Springfield,  11  p. 
30.-^Za8fc« :  Saint  Michael's.    Canada :  York  Factory,  9  p.m.   Maasacli  usetts :  Boston, 
1.30  till  after  3  a.  m. 

December,  1875. 


1.  —JZas/ca;  Saint  Michael's,  9.50  p.m.  to  4.3.5  a. m 

2.  -4Zasfca ;  Saint  Michael's,  9. 10  p.  m.    Canada  ••  Jork  ^  actory  9  p  m. 
3  —AlasJca :  Saint  Michael's,  9.30  p.  m.  Canada :  York  1  actory,  3  a.  m. 
4.— Alaska :  Saint  Michael's,  9  p.  m.  .  on  ^ 

7.— MatHe :  Gardiner,  2  till  4  a.  m.    Ohio :  Carthagena,  4.30  a.  m. 
10.— Wisoonsin  :  Leroy,  4.30  a.m. till  dawn. 
12.— Full  moon. 
14.— Cawada;  York  Factory. 
1!3.— Canada:  York  Factory 

17.  — JZasfca:  Saint  Michael's,  9  p.m.  to  3.15  a.m.  „  i„ 

18.  -^Zasfca  ;  Saint  Michael's,  9  to  11.45  p.  m.    Canada  :  York  Factory 
19:-.4k6fca ;  Saint  Michael's,  9  p.  m.   Dakota ;  Bismarck,  suspected,  10.20  to  11  p.  m. 

Vermont :  Woodstock,  11  p.  m. 
21.— Canada:  York  Factory, p.m. till  dawn. 

24 —  Cariflda  ;  York  Factory.    jMiwiiesote ;  East  Minneapolis,  11  p.  m. 

25 -  cZda    York  Factory.    Jfai^e;  Eastport,  10  to  11  ^.m   Massachmetts:  Boston, 

12.25  to  4.30  a.m.    Michigan:  Alpena, 8.30  p. m. to  2.30  a.m.  New  lork:  Ma- 

26.  — cinada  ?  YoJk  Fa^ltray.  Dafcoto ;  Fort  Buford ;  Pembina,  8.45  to  11  p.  m. 

27.  — Cawada ;  York  Factory.  ^  ,  « 

oQ  Canada  -  York  Factory.    Michinan :  Detroit,  9  p.  m. 

i:_Si.-SaTnt  Michael's,  1015 1  Indiana:  Fort-Wayne.  Maine: 

Gardiner,  11  p.  m.  -  ,      ,      -cr   i  n  ^ 

W.-Alaska :  Saint  Michael's,  7.25  p.  m.  to  7.15  a.  m.  C«.«ada :  York  FactOTy. 
■31.— Alaska :  Saint  Michael's,  10.35  p.  m.  to  7.35  a.  m.   Canada  :  York  Factory. 

Mr  E  D.  Couch,  voluntary  ohserver  at  ContoocookviUe,  N.H.,  reports  that  he  has 
looked  regularly  (with  hut  few  exceptions)  for  aurora  at  9  P- m.  His  record  shows  .he 
folio wing^^numhers  of  displays  noted^annually  :  1871, 28 ;  18/2, 32  ;  1873, 34  ,  18/4, 14  , 

^%he*  SiSS  Service  observer's  at  York  Factory  report  that  the  displays  at  that  station 
frequently  extend  through  the  night,  but  are  rarely  noted  save  at  9  p.  m.,  as  the 
observer  is  but  rarely  up  much  later. 


Paper  51. 

GENERAL  SUBJECT  INDEX  TO  APPENDICES  OF  THE  REPORTS  OF  THE 
CHIEF  SIGNAL  OFFICER  OF  THE  ARMY,  1870-'79,  INCLUSIVE. 
[By  First  LieuteDaot  A.  W.  Gkeelt,  Fifth  Cavalry,  acting  Signal  OfBcer  and  Assistant.! 
[Note  Charts  and  maps  are  given  their  running  numhors.] 


1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

Acts  of  Congress: 

Appropriations  for — 

168 

366 
116 
367 
365 
366 

365 

364 
365 

I- 

Telegraph  lines: 

383 

Securing  for  gove  nment  use 
To  constrnct  in  ISTew  Mexico  . 

167 

Agricultural  committees : 

List  of  

Circular  to  

"U2 

100 

968 

307 

365 
116 

126 

136 
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1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

]877. 

1878. 
06 

1879. 
69 

All('<xlicnY  Hiver : 

OscillatioBts  (cliart)    ^  . 

74 

77 

60 

Prolil(^  of  (chart) 

Arkiiiisns  Kiver: 

Oscillations  (cbai't) 

72 
112 

73 
229 

Assisiant  observers,  list  of  instructed  . 
Atmosplicric  electricity 

92 

314 

107 

123 

150 

187 

65 

Aurora  February  1872 
Auroras  seen  by  Signal  SeiTice  Irom 
November  11  1870  to  July  31  1873 

254 

„3 

367 

301 

200 
10 

541 
542 
544 

Cliarts     -  .  ...  .............  . 

Observations 

Barometer  standard,  New  Xork 

362 

670 

500 

June  1871-'72  (maps)   

17, 18 

42-53 

June  1871-'76  (maps) 

55-66 

385 
127 

Barometric  means* 

Sea  level  

390 

139 

148 

179 

218 
412 
418 

249 
451 

June  1871 

264 

43^45 

Bill  fOT^^^^  Corps      ^  ^     ^  ^ 



473 
473 

Hesol ntions  on  ............... 

Boards  of  Trade: 

41 

142 

269 
104 

208 
207 

Committees   , , , .   

974 

398 

130 

140 
473 
80 

168 
109 

742 

Canal reo"ions  (map)  ...   

Centennial  Exhibition  report     --  . 

507 
60 

Cliarts  (river  oscillations) : 

Alle'^henv    

74 
72 

77 

56 

73 
74 
70 
03-64 
67 
65 
66 
71 
72 
68 
3 

Coluiubfa 

9 

1-4^ 

61 

57,  58* 
63,  645 

76 

63-66 
73 
67,  68 

'71 

79 
66-70 

70 
71,72 
73,74 

75 

61 
54, 55 

58 
56 
57 
62 

57 
50,  51 
54 
52 
53 
58 
59 
55 

Hissouri   

7 
5,6 
8 

55,  56 
59,60 

Xennessee                   -   -  -  - 

75 

78 

59 

Chart  iiietcorolo"'ical  (N^o  16) 

54 

CirciiiarJ-^^  profiles.. 

Agricultural  Societies  

142 
143 

Boards  of  Trade 

41 

269 

Eartlmii'ike's^^^''^™  r'  a  s 

374 

357 

61 

316 
317' 

535 

In  t  ern  it  i  on  il^bservers 

362 

Meteorolofical  Committees 

41 

268 

208 

363 

464 

952 

342 

169 

Columbia  Kiver,  oscillations  (chart)  

74 

Committees : 

Agricultural  Societies  

100 
104 
268 

968 
975 

307 
398 

120 
130 

136 
140 

Boards  of  Trade  

168 

207 
208 
209 

189 
185 

57 

742 

Meteorological  

41 

Meteorological,  instructions  for  

170 
151 

Communications  sent  and  received,  0. 
C.  S.  0  

60 

95 

385 

110 

114 

124 

233 
227 

70 

Cumberland  Kiver: 

61 
54 

76 

79 

61 
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Cyclones : 

September  8-24, 1875   

IncUanola, September 25, 1875  ... 
August  24-25.  1873,  Nova  Scotia 
August  24-25, 1873,  JSIova  Scotii 


maps)  

Danger  line : 

Mississippi  River  

Missouri  ■ 

Ohio  

Circular  » -  — 

Data,  meteorological,  furnished  . . 

Disasters  on  lakes  

Display  stations   - 

District  map.  United  States  (map) 

Earthquakes,  circular  on  

Electricity,  atmospheric  

Elevations  of  stations  

Elevation : 

Effect  on  temperature  

Effect  on  temperature  (maps) 

Farmers'  "Weather  Indicator  

Forest  fires,  1871  

Forms,  meteorological  samples : 

No.  1  

No.  2  

No.  3.   a.  DtiilybuUetm  

No.  4.   "Weekly  meteorological  rec 
ord  

No.  5  

No.  7.   Press  report  

No.  8.    Telegraphic  record  

No.  14.  Inspection  report  

No.  15.  Ind' 


1870.   1871.  1872. 


No.  16.  (chart).....  I  

No.  17.  Detailed  synopsis  and  prob- 
abilities   

No.  18.  a  

No.  18.  6   

No.  18.  Marine  record  

No.  22.  Monthly  means  

No.  23.  Cautionary  signals  

No.  24.  Kecord  of  bulletins   

No.  25   

No.  26  

No.  27.  Kiver  observations  

No.  29.  Report  railway  bulletins- .. 

No.  31.  Temperature  water  

No.  38.  River  observations  

No.  G.  Messages  refused  

No.  A.  Messages  refused  

No.  B.  Messages  sent  and  received 
No.  C.  Notification  to  telegraph 

companies  

No.  E.  Voluntary  observers  

No.  H.  Voluntary  observers  

No.—.  "Working circuits  

No.  — .  Farmers'  bulletin  

No.  — .  International  bulletin  

No,  — .  Assistants  on  station,  in- 
struction   

No.—.  Signal    Service  (interna- 
tional observers)  

No.—.  Railway  daily  weather  re- 
port   

No. — .  Special  river  report  

No.  — .  For  verifications  

No.  — .  Army  surgeons'  reports  

"Port  "Whipple : 

Course  of  instruct]  on  

Drills  and  field  practice  

Ofiicers  instructed  

Officers'  field  practice  

Observer  sergeants  instructed  

Assistant  observers  instructed  . . . . 
General  Orders  "War  Department : 

Charging  C.  S.  0.  with  duties  as  to 
telegraph  

Charf^iag  C.  S.  0.  with  weather 
duties  


{  61,  ? 


LS7.5.  1  1876.  1877. 

!_ 
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Letter  tiansferriiig  voluntary  ob- 

servei-s  

Humidity  means,  monthly  and  annual. 

Indian  troubles  in  Arizona  

Inspuctious  of  stations  

Instruotinns : 

ii'or  river  observations   

For  selt'  recoi'dinff  instruments  

For  comparing  sbips'  barometers  . . 

To  observer  sergeants  

To  observer  sergeants  (extracts)  . . 

To  sunset  stations  

Instruction  in  signaling  in  Army  

Instrument  room,  report  , 

International  meteorology: 

Bulletin   

Map  of  stations  (chart)  

Weather  maps  (samples);  daily  

Joint  resolution  of  Congress: 

Authorizing  meteorological  obser- 
vations   

Knoxville,  special  observations  

Lake  disasters,  list  of  

Lapham,  A.  J.: 

Report  on  weather  predictions  

Keport   on   weather  predictions 

(maps)  

Leavenworth,  Kans.,  weather  relative 

to  vegetation   

Logs  (marine)  received  

Manual  of  military  telegraph  

Manual  of  militar  j  telegraph  (extracts) 
Maps,  clouds   

International  meteorology,  daily. . 

International  stations  

International  monthly  means,  &c.. 

Study  room,  0.  C.  S.  0.  A  


Railway  bulletin  service  

Signal  service  stations  

Canal  regions  

tTnited  States  telegraphs  

Weather,  United  States,  tri-daily  - 
Merchant  marine,  list  of  observers... 

Meteorological  data  furnished  

Meteorological  instruments  purchased 

Military  pos's  malcing  reports  

Mississippi  River : 

Danger-line  report   

Oil'-  illations  (charts)  


Profile  (charts)  

Missouri  River : 

Danger-line  report  

Oscillations  (charts)  

Profile  (charts)  

Monongahela  River : 

Oscillation  (charts)  

Profile  (charts)  

Monthly  weather  reviews  

Mount  Mitchell : 

Instructions  for  special  observa- 
tions   

Jpuraal   

Special  observations  

Special  observations  (KnoxviUe)  . . 
Mount  Washington : 

Instructions  for  special  observa- 
tions   

Journals   

Special  observations  

Special  observations  at  Portland 
(simultaneous)  


1870.    1871.   1872.   1873.   1874.    1875.   1876.    1877.    1878.  1879. 


57,  r.sr 

63,  G4f: 
54 


415  458 

509  

ICO      200  401 


321     420  476 


54,  55  , 50,  51  63, 0 
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873. 

874.  j  1875. 

1 

876. 

877. 

L878. 

L879. 

Myer,  A.  J.,  General: 

Letter  to  Professor  Joseph  Hecry. 
Letter  to  Surgeon-General  J .  K. 

362 

Letter  to  observers,  Xortli  Carolina 

676 

Letter  to  international  observers. - 
Letter  inviting  river -observations . 

364 

134 

Letter  to  Postmaster-General  

148 

178 

217 

501 

232 

Observer  sergeants : 

16 
22 

71 

138 

320 

106 

111 

187 

476 

365 
312 
812 

5,6 

14 
15 

52 
52 

90 
91 

111  1 

q 

122 
122 

73,74 

149 
149 

57 

53 

229 
229 

ObioEiyer: 

59,  60 
54 
321 

118 

292 

247 

996 

758 

966 
967 

Portland,  Maine,  special  observations.. 
Post-Office  Department: 

Postmaster-General,  fixing  telegraph 

137 
88 

Publications  received  

269 

433 
B 

111 
54 

117 
143 

71 

152 
75 

156 
184 

195 
224 

58 

242 
255 

71 

KedKiver: 

Eiver  gauges,  zeros  or  benchmarks  

962 

950 
952 

Eiver  reports : 

364 

Eocky  Mountain  locusts : 

323 

500 

Saint  Micbael's,  Alaska: 

78f 
76 

0 

Saint  Paul's  Island,  Alaska: 

Instructions  fov  observations  

\ 

76 

446 
473 

54 

181 

43 

1 

Signals: 

109 

662 
664 
662 
201 

Stations  requested,  not  established  . . . 

97 

190 
262 
257 

978 

399 

] 

122 

130 

162 

774 

Storms: 

...1  

258 
2-8 
259 
9-15 

1097 

38-46 

545 

Sun's  power  at  summer  solstice  (map) 
Sunset  stations : 

342 

337 

 !  337 

430 
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1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

 • 

57 

Telegiaphs: 

365 
365 

Cori  eHiioiideiice  on  circuits  

36 

133 

Instructiona  for  construction,  &c 

440 
365 

Northwestern  Division,  act  for 

172 

223 

Order  Secreta,  7  "War  regarding 

378 

Post  master- General  fixes  rates  

137 

365 

Texas,  instructions  for  building 

379 
375 

130 
132 

Temperature : 

392 
393 

142 
145 

151 
155 

182 
186 

221 

228 

252 
259 

Means,  tii-daily,  June,  1871,  deduc- 

264 

Tennessee  Eiver: 

72 

54 

961 

Tornadoes  and  hurricanes : 

190 

1016 

March,  1875  (Alabama,  Georgia, 

398 
438 

-  June,  1877  (Mount  Carmcl.  HI.) 

518 
517 

June,  1877  instructions  for  report  .. 

April,  1878  (Georgia)   

646 
654 

August  9, 1K78  (Wallingford,  Conn , ) 

August9, 1878  (Wallingford, Conn.) 

780 

459 

"Verifications : 

297 
296 

333 
332 

331 
330 

472 

1109 

501 
501 

Vessels : 

147 

178 

217 
216 

Vienna  Meteorological  Congress  corre- 

1107 

Volnntary  observers : 

Forms  for  

291 
287 
287 

Letter  transferring,  by  j.  Henry. . . 

464 
131 

List  of  

142 

172 

211 

530 

"Weather  map ; 

19-21 

389 

"Weather  reports  number  of  words  in 

59 

981 

325 

268 

460 

541 

"Weather  circuit,  forms,  &c  

27 

272 
282 

324 
242 

331 
254 

383 
279 

"Winds: 

435 

307 

395 
616 

434 

46-57 

Toughiogheny  feiver: 

UsciUations  (chart)  

75 

78 

59 

55 

68 

54 
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Telegraphic  circuits  established  .  . 
Telegraphs: 

Act  protecting  

Arizona,  act  for          

Correspondence  fm  circuits' . " . . ! 

Correspondence  on  rates   ! ' 

Instructions  for  construction,  &c 

-New  Mexico,  act  for  

Northwestern  Division,  act  for  ! 
Order  Secreta;  y  War  regarding.' .' 
Postmaster-General  fixes  rates 

Texas,  act  for  .'" 

Texas,  instructions  for  building! '. 
Sea-coast,  instructions  for 
Temperature : 

Means,  annual  and  monthly 

Maxima  and  minima      

Means,  tri-daily,  June,  1871,  de'due 

tions  from  

Tennessee  Kive r : 

Oscillations  (charts)  

Profile  (charts)  

Time  local,  at  signal  stations   ' 

Tornadoes  and  hurricanes : 

List  of  

May,  1873  (Iowa)  

March.  1875  (Alabama,  Georgia 

South  Carolina,  &o)  

June,  1875  (Detroit)  

•  June,  1877  (Mount  Carmcl.  111.) 
June,  1877  instructions  for  report 
April,  1878  (Georgia)  ... 
August  9, 1878  ( Wallingford,  Conn. ) 
AugustQ,  1878  ("Wallingford,Conn.) 

Transit  of  Mercury,  observations  

Unalaska,  Alaska,  observations 
verifications: 

Perms  for  

Instructions  for  making  ] ' " 

Percentages   

"Vessels: 

Naval,  making  reports  

Merchant,  making  I'eports 
Vienna  Meteorological  Congress  corre 

spondence   

Voluntary  observers : 

Pormsfor  

Letter  to,  bv  General  Myer 
Letter  transferring,  by  j.  Henry 
Instructions  to  . 

List  of  

"Weather  map : 

Samples  

Account  of  sales  .'.'.' 

Weather  reports,  number  of  words' in" 

Weather  Eeview,  monthly  ." 

"Weather  circuit,  forms,  &c  

Weekly  Weather  Chronicle 

Winds:   

Summary  of  

Wet  and  dry  

Wet  and  dr V  (chart)  . .'  I  i ! " . ! 
Youghiogheny  Kiver : 
Oscillations  (chart) 
Profile  (chart) ... 
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112 
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